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Pabouast mporpamma ydeOHOH pmucuunianHbl MartemaTnka: anredpa W Hadvajia
MaTeMaTHYECKOro aHaJII3a, FTeOMETPHsI pa3padoTaHa B COOTBETCTBHUH C TPEOOBAHUSIMH:

o (denepanspbHOrO rocyaapcTBeHHOro obpasoBaTenbHOro cranmapra (mamee — DIOC)
cpennero obuiero oOpa3oBaHus,

e (emepadbHOrOo  rocyJapCTBEHHOrO  CTaHAApTa  CpeaHero  MpogeCCHOHAIBHOTO
obpazosanus (ganee — CITO) mo npodeccuu 35.01.09 Mactep pacTeHUEBOICTBA,

o PEKOMEHIALMSIMA [0 OpraHU3alUH IOJYyYEHHUs] CcpenHero olmero o0Opa3oBaHUs B
npenesniax OCBOEHHs1 00pa30BaTENbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBPHOrO 00pa3oBaHUs
Ha ©Oase ocHOBHOro ofmero oOpa3oBaHusi C y4deroM TpeOoBaHMI (enepasbHbIX
rOCYAAapCTBEHHBIX O0pPa30BATENbHBIX CTAHAAPTOB W TOJNY4YaeMOH CHELHAIbHOCTH  FUJIU
npodeccun  cpenHero  mpodeccuoHanbHOro  obpasoBaHusi  (muceMo  JlemaptameHTta
rOCYAapCTBEHHON MONUTHKH B cepe moaroroBku padoumx kanpo u IO MwunobphHayku
Poccun or 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHoli ocHOBHOI o0Opa3oBaTeIbHON
MporpamMMbl cpeHero olmiero obpa3oBaHusi, ogoOpeHHOH pemeHneM QenepasbHOro y4YeHO-
METOINYECKOro OOBenuHeHus1 1Mo obmeMy obpaszoBaHuto (mporokon oT 28 wuronsa 2016 roma
Ne2/16-3);

. NPUMEPHON mporpaMmbl yueOHOW AMCLMILIMHBI MaTeMaTHKa: ajredpa W Havana
MaTeMaTHYECKOr0  aHajinu3a, TeOMeTpus Uil HpOPECCHOHANBHBIX  00pa30BaTENIbHBIX
OpraHM3aLHii, peKOMeH10BaHHOH DenepabHbIM rOCYIapCTBEHHBIM aBTOHOMHBIM YUPEKISHHEM
«DenepanbHblii MHCTUTYT pa3BUTUS oOpasoBaHus» (manee — @AY «PHUPO») B kaudecTse
NPUMEPHOH MPOrpaMMbl JUJIT peajM3allid OCHOBHOH MpOQeCcCHOHAIbHOH 00pa3oBaTeNbHOM
nporpammbl CITO Ha 6a3e ocHOBHOro obmero oOpa3oBaHMs C TOJYYEHHEM CPETHEro O0IIero
obpazoBanust, mPoTokoI Ne 3 oT «21» uronst 2015r., perucrpaunoHHbIi HoMep peren3un Ne 375
ot «23» utonst 2015r. ®I'AY «OUPO».

Conepxaane mporpaMMmbl «MaTeMaTHKa» HANPaBICHO HA AOCTIKEHHE CIEAYIOIINX

neJieii:

] obecrieueHne CHOPMUPOBAHHOCTU TPEACTABICHUNH O COLUANBHBIX, KYJBTYPHBIX U
I/ICTOpI/ILIeCKI/IX (I)aKTOan CTaHOBJICHUA MaTCMAaTHUKH,

. obecrnedenne cHOopMUPOBAHHOCTH JIOTHUECKOTO, AJITOPUTMHYECKOTO U MaTEMATHIECKOT O
MBIIIJICHUS,

° obecriedyeHne C(HOPMUPOBAHHOCTH YMEHUH MPHMEHSATh I[OJYYeHHbIE 3HAHUS TIPU

PeHICHUHN pa3JIMIHbIX 3aaa4,

o obecrieueHne CGHOPMUPOBAHHOCTH TMPENCTABIIEHWH O MaTeMaTHKe KaKk YacTu
00IIeueJIOBEYECKON KYJBTYpPhl, YHUBEPCATbHOM SI3bIK€ HAYKH, TO3BOJIIOIIEM IHCHIBATH U
H3ydaTb PEaJIbHBIC IIPOUECCHI U SABJICHHA.
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1. IACIIOPT TPOI'PAMMBI YUEBHOU JUCITATLINHBI
«MATEMATHKA: AJITEBPA N HAYAJA MATEMATHYECKOI'O AHAJIN3A;
I'EOMETPUS

1.1. O6.1acTH NpuMeHeHUs NPOrPAMMBI y4€GHOH JHCIHILTHHBI
IIporpamma yueOHOI aucuumanHbl «Martematrka: anredpa U Havansa MaTeMaTHYECKOTro
aHAJM3a, TEOMETPUS» SIBJSIETCS YacThi0 00IIeo0pa3oBaTeIbHOrO IUKJIa 00pa3oBaTENIbHON
nporpammbl CITO — mporpaMMbl MOATOTOBKH KBAJHM(QULIIMPOBAHHBIX PpadOUNX, CITyKaLMX (Hanee
— IIKPC) no mpodeccun 35.01.09 Mactep pacTeHHEBOICTBA.

1.2. Mecro yue6noii aucuumiunbi B crpykrype IITKPC

VYuebnas aucuurummHa «MatemaTnka: anredpa M Hadaja MaTeMaTHYECKOro aHaln3a,
TeOMETPUS» SIBIISIETCS O0S3aTeNbHON JUIsi M3Y4YeHHs OUCHMILIMHONW 001meodpa3oBaTesbHOrO
ydeOHOro mukia mpeaMmerHod obmactu «Martematnka u uHpopMatukay DPI'OC cpemnero
obmero o00pa3oBaHUs B COOTBETCTBHHM C TEXHHYECKMM MpoduieM mnpodeccHOHaIbHOro
o0pa3oBaHwsI.

YpoBeHb ocBOeHUs yueOHOM aucuumHbl B cootBeTcTBUN ¢ PI'OC cpepHero obmiero
o0OpazoBaHws OA30BBIN.

Peammzauus conepskanust yueOHONH TUCLUILUIMHBL MPENIOoNaraeT COOM0eHIe MPUHIINIIA
CTPOrofl MPEEeMCTBEHHOCTH IO OTHOLIEHHMIO K COAEPKaHHMI0 Kypca «MatemaTtnka: aireOpa u
Hayvajia MaTeMaTHYECKOr0 aHAJIM3a;, T€OMETPHUS» Ha CTYNEHH OCHOBHOIO 00111ero o0pa3oBaHus.

B T0 xe Bpems yueOHas nucnumuimHa «MartemaTtuka: anrebpa W Havana
MaTeMaTHYECKOr0  aHAaJN3a, TeOMETpus» IJd  NpopEeCCHOHANBHBIX  00pa30BaTENbHBIX
OpraHu3aluii 00JamaeT CaMOCTOSITENIbHOCTBIO M LIETbHOCTBIO .

Pabouast mnporpamma y4eOHOH mucuuIUiHbl «MaTtemaTuka: anredpa W Hadana
MaTeMaTUYECKOro aHanu3a; reoMeTpus»? uMeer MEKITPEAMETHYIO CBSI3b c
obmeoOpazoBaTenbHbIMU  yueOHBIME —qucHUIUIMHAMU  «Dusnka», «VHOCTpaHHBIA SI3BIKY,
«O6mectBo3Hanue», «WHpopMaTika» U TpodecCHOHANBHBIMU MUCHUIUIMHAMH O CHOBBI
3JIEKTPOTEXHUKNY, «OCHOBBI PEeNIPUHUMATEIbCTBAY.

Uzyuenne yueOHON nucruruimebl «MaTteMaTHka: anredpa U Havaja MaT€éMaTHYeCKOTrO
aHaAJM3a, TEOMETPHs» 3aBEpPIIAECTCS HTOrOBOM aTTecTtanuedl B (opMe SK3aMeHa B paMKax
ocsoenus [ITTKPC Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHus.

1.3. PesyabTaThbl ocBOeHHs y4e0HOH AUCIUILTHHDI
OcBoenne copepkaHust yueOHOM aumcuuruiHel «MaremaTtuka: anredpa U Hadaja

MaTeMaTHYECKOr0 aHali3a; TeOMeTpusy» oDecreunBaeT [OCTIDKEHHE O0y4arolMMHUCs

CIIEAYIOLIUX Pe3yLomamos:
®  JIUYHOCHIHBIX:

- cpopMHPOBAHHOCTh MPEACTABICHUI O MAaTEMAaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH,
CPenCTBE MOAEIUPOBAHUS SIBJICHUI U MPOLIECCOB, UAEAX U METONaX MaTEMAaTUKH,

- MOHMMAHWE 3HAYUMOCTH MATeMAaTHKUM Il HAy4YHO-TEXHHYECKOro Iporpecca,
cpopMHPOBAHHOCTh OTHOIIEHHUS K MATEMAaTHKE KaK K YaCTH OOILIeYeIOBEUECKONH KyJIbTYPhI
yepe3 3HAKOMCTBO € UCTOPUEN Pa3BUTHSI MATEMATHKH, SBOJIIOLMEN MATEMaTUYECKUX UIEH,

- pasBuUTHE JIOTUYECKOr 0 MBILLIEHUS, MPOCTPAHCTBEHHOT O BOOOpakeHus,
ANTOPUTMHYECKON KYJBTYPhl, KPUTUYHOCTH MBIIIJICHUS HAa ypPOBHE, HEOOXOAMMOM MJIs



Oyayuieli mpoecCHOHANBPHON —AESTENbHOCTH, JMJsi MPONOJDKEHHs O00pasoBaHHsA U
camMoo0pa3oBaHus,

OBJIaJIeHHE MAaTEeMATUYECKUMH 3HAHUSMHU U YMEHHUSMH, HEOOXOAUMBIMH B TTOBCEIHEBHOI
JKM3HU, MJIs1 OCBOEHMSI CMEKHBIX €CTeCTBEHHOHAYYHbIX AHCLUUIUIMH W JUCLUILIHH
npoecCHOHANBHOrO LHKJA, U MOJy4eHHs oOpa3oBaHHs B OOJNACTSIX, HE TPeOyroImux
yri1yOJIeHHOH MaTeMaTU4eCKOW MOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO, B TOM YHCJIE CaMOOOpa3OBAHHUIO, Ha
NPOTSDKEHUH BCEH JKU3HH, CO3HATENbHOE OTHOILIEHUE K HENMpPePbIBHOMY OOpa30BaHHIO Kak
YCIJIOBHIO YCIETHONW MPpOo(ecCHOHABHOM U O0IIIECTBEHHOM J1eITeIbHOCTH

TOTOBHOCTD M CIIOCOOHOCTh K CAMOCTOATENBbHOM TBOPYECKOH W OTBETCTBEHHOM
IeSTeIbHOCTH,

TOTOBHOCTP K KOJUIGKTUBHOH padoTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNnbHOM, OOINECTBEHHO TOJIE3HOH, Y4eOHO-UCCIeNOBAaTEeNbCKON, MPOEKTHOU U
APYTUX BUAAX ESTENBbHOCTH,

OTHOLIEHHE K MPOpECCHOHAIBHON NEITENIbHOCTH KaK BO3MOXHOCTH YYaCTHs B PEIIEHUU
JMYHBIX, OOIIECTBEHHBIX, FOCYAPCTBEHHBIX, OOIIEHAIIOHAIBHBIX TPOOIIEM;

* MemanpeomMemmsix:

YMEHHE CaMOCTOSITENBHO ONPENeNsITh LEIH JAEATEJIbHOCTH U COCTABJISITH IUIAHBI
NEATEIbHOCTH, CaMOCTOSITENIBHO OCYIIECTBISITh, KOHTPOJHMPOBATE U KOPPEKTUPOBATH
JeATebHOCTh, HUCIOBb30BATh BCE BO3MOMKHBIE PECYpPChl ISl JOCTHIXKEHHS TOCTABIEHHBIX
LeNied ¥ peau3aliy IUIAHOB JESITEIbHOCTH, BBIOMPATh yCIEUTHbIE CTPATETHH B PA3INIHBIX
CUTyaLHsIX;

yMEHHE TPOAYKTHBHO OOINAThCS W B3aUMOICHCTBOBATH B MPOLECCE COBMECTHOM
NEATeIbHOCTH, VYHMTBHIBATh MO3MLHUU APYTHX YYaCTHUKOB [EATENbHOCTH, 3(P(EKTHBHO
paspernaTh KOH(IUKTHI,

BJIAJICHUE HABBIKAMH I103HABATENBHOW, YUEeOHO-HUCCIIENOBATENIbCKOM M TMPOEKTHOMN
NEATebHOCTH, HaBBIKAMH paspelieHust npo0ieM, CHoCcOOHOCTP M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB pPELIeHWs NPAKTUYECKUX 3a71ad, MPUMEHEHUIO
Pa3IMYHBIX METOZOB IMO3HAHMS,

TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITENIbHOM HH()OPMALMOHHO-ITO3HABATEbHON
JEeATeIbHOCTH, BKJOYash YMEHME OpPUEHTUPOBATBCA B PA3JIMYHBIX  UCTOYHHKAX
UH(pOPMALINH, KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh HH(OPMALIHIO, MONyIaeMy0 U3
Pa3IUYHBIX HICTOYHUKOB,

BJIAJICHUE SI3BIKOBBIMU CPEICTBAMU. YMEHHE SICHO, JIOTMYHO M TOYHO H3Jaratb CBOIO
TOUKY 3PEHUs], HCIOb30BATh aI€KBATHBIE I3bIKOBBIE CPEICTBA,

BJIAJICHUE HABBIKAMU TIO3HABATEJIbHONW pedJIEeKCHH KaK OCO3HAHUS COBEPIIaeMbIX
JNEHCTBUH M MBICJIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWM, I'PAHUL] CBOErO
3HAHUS U HE3HAHUS, HOBBIX TO3HABATEJNIbHBIX 3a/1a4 U CPEACTB ISl UX JOCTHKEHUS,

LENICyCTPEMIICHHOCTh B TIOMCKAaX W TPUHATHU pelleHud, CcooOpasUTeNbHOCTh W
WHTYUILUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPEICTABJICHUIN; CITOCOOHOCTh BOCIPHHUMATH
KpacoTy U FapMOHUIO MUPA,
®  npeOMemHbIX:

cOpMUPOBAHHOCTb TIPEACTABJICHUI O MAaTEMAaTUKE KaK YaCTH MUPOBOU KYJBTYPHI U
MECTe€ MaTeMAaTHKH B COBPEMEHHOW ITUBWIM3ALNH, CITOCO0aX OMUCAHMUS SBJICHUH peabHOrO



MHpa Ha MATEMATHYCCKOM A3BIKE,

cOPMUPOBAHHOCTb MPENCTABICHUH O MAaTEeMATUYECKUX IMOHSATHSIX KaK BaKHEUINUX

MAaTEMATUYCCKUX MOACIIAX, MMO3BOJIAIOINX ONMHUChIBATH U U3YyYaTh PA3HBIC IIPOLECCHI U ABJICHUA,

MOHUMAaHHE BO3MOXKHOCTU aKCUOMATUYCCKOr0O MOCTPOCHUA MaTEMATHUIYCCKUX TeOprI;

BJIAACHUEC MCTOAAMH AOKA3aTCIIBCTB U aJITOPUTMOB PCUICHHSA, YMCHUE UX MPUMCHSATD,

MPOBOAUTH AOKA3ATECIbHBIC PACCYXKACHNA B XOAC PCIICHUSA 3a0a4,

BJIAJICHUE CTAHAAPTHBIMU MPUEMaMH PELICHHs PALUOHAIBHBIX U HPPALUOHAJBHBIX,
MOKA3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MpPOrpamMM, B TOM 4YHCIE [JIg MOUCKA IYyTH
PELIEeHNs U WITFOCTPALIUU PELICHUs] yPABHEHUIN U HEPABEHCTB,

cOpMUPOBAHHOCTDb MPECTaBICHUN 00 OCHOBHBIX MOHSTHIX MAaTEMAaTH4ECKOTrO aHaJN3a
dyHxumi,
HCIOJIB30BAHUEC MOJTYYCHHbBIX 3HAHUU AJI O CaHUA U aHaJIn3a pE€aJIbHbIX 3aBHCHMOCTefI;

nu ux cCB OI\/'ICTBaXj BJIAACHUE YMCHHEM  XAPAKTCPU30BATH MOBCACHUC

BJIAACHHUEC OCHOBHBIMHU MOHATHUAMH O INJIOCKHX W HNPOCTPAHCTBCHHBLIX T'€OMETPUUECCKUX

urypax,
reoMeTpuiyeckue (QUrypel Ha 4YepTekax, MOAEIAX W B pEANbHOM MHPE, MPUMEHEHHE

UX OCHOBHBIX CBOHCTBaX, C(OPMHPOBAHHOCTb YMEHHUS pPacClO3HABATH

U3YYEHHBIX CBOIHCTB reOMEeTpHUecKuX (Guryp u GOpMyJs IJsl PEeLIeHHs Te€OMETPHYECKUX
3a4a4 U 3a71a4 C IPAKTUYECKUM COJEPKAHUEM,
SIBJICHUSIX,

copMUpPOBAHHOCTD UMEIO I X

BepOﬂTHOCTHbeI XapakTep, CTATUCTUYCCKUX 3aKOHOMEPHOCTAX B PE€AJIbBHOM MUPE, OCHOBHbBIX

NpeACTaBICHU O Ipoueccax u

MOHATUAX BJIEMEHTAPHOM TEOpUM BEPOSATHOCTEHW, YMEHUNW HaxOAUTh U OLEHUBATb
BEPOSITHOCTU HACTYIUJICHUS] COOBITHI B MPOCTEHIINX MPAKTUIECKUX CUTYALHSIX U OCHOBHBIC
XapaKTEPUCTUKH CIyYalHbIX BEJIUYUH,

BJIAJICHUE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM MpHU PELICHUN
3amad.

OcBoenne comepkaHusi y4eOHOW mucHMILUIMHBI «MartemaTtnka: anrebpa W Hauaja
MaTEMaTHYECKOTO aHaJIMN3a,; obecnieunBaer (GopMHUpOBaHHE U PA3BHUTHE
YHUBEPCAJIbHBIX YUEOHBIX NEeHCTBHII B KOHTEKCTE NIPEEMCTBEHHOCTH (DOPMUPOBAHMS OO X

reoMeTpus»

KOMITETEHITUH.

Bunabl yHHBepcaATbHBIX
Y4eOHBbIX JeHCTBUH

OO0mue koMneTeHUHHU
(B cooTBercTBHHU ¢ PT'OC CIIO
no npodeccuun)

JIn4HOCTHBIE
(obecrieunBaroT LIEHHOCTHO -
CMBICJIOBYIO OPHEHTAIUIO

oOydaromuxcss ¥ OPUEHTALUI B
COLIMAJIBHBIX POJIAX M MEKINYHOCTHBIX
OTHOLICHUSX)

OK 1. TIloHumMaTh CyIIHOCTb U  COLMAJIBHYIO
3HAYUMOCTb CBOeH Oynymeil mpodeccun, mposiBIATh K
Hel yCTOM4YMBBIN HHTEpEC.

OK 3. Anamu3upoBath  pabo4yld  CHTYalHIoO,
OCYILIECTBJIATD TEKYINUHA UM HWTOrOBBI KOHTPOJIb,
OLEHKY M KOPPEKUHI0 COOCTBEHHOH [eATENbHOCTH,
HECTH OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH padoThL

PerynsiTuBHble
LeJIENOJIaTaHHE, ILJIAHUPOBAHUE,
MIPOrHO3UPOBAHUE, KOHTPOJIb

(Koppekmusi), CaMOpPEeryJislus, OLeHKa
(obecnieunBaroT OpraHU3aALHIO

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO 1€ATEIBHOCTD,
UCXOZA U3 LU U CIIOCOO0B €€ TOCTHKEHNH,
OTpeleNIeHHbIX PYKOBOAUTENEM.

OK 3. AnxammsupoBaTth  pabodyl0  CHUTYaLHIO,
OCYILIECTBJIATD TEKYIMUHA M HWTOrOBBI KOHTPOJIb,
OLEHKY M KOPPEKUHI0 COOCTBEHHOH IeATeNbHOCTH,




ofywyaromumucss  cBoeii  y4eOHOIl | HECTH OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH PaboThL.
NesITeIbHOCTH ) OK 7. Opranu3oBbIBaTh COOCTBEHHYIO NESTELHOCTD C
coOmonenneM  TpeOOBaHMI  OXpaHBl  Tpyda W
HKOJIOTHYECKON 0€30MacHOCTH.

[o3naBaTenbHbIE OK 4. OcyiecTBysITh OUCK U UCIIOJIb30BAHNE
uHpopMaLuy, Heodxoaumon st 3 pekTuBHOrO
(obecrieunBarOT  UCCIIENOBATENBCKYIO | BBITOJHEHUS MPO(EeCCHOHATBHBIX 3a1a4.

KOMITETEHTHOCTb, yMeHue padorath ¢ | OK 5. Hcnonp3osats UH(OPMALIMOHHO -

uHpopMaruei) KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B
poheCCHOHATBHON TeITeIbHOCTH.

KommyHnkaTuBHbIe OK 6. PaboraTh B koMaHze, 3 (HEKTUBHO 00IIATHCS C

KOJUIEraMH, PyKOBOJACTBOM, KJIMEHTAMH.
(obecnieunBaroT COLIMAITBHYIO
KOMIICTCHTHOCTD nu YUET MNO3ULUHU
OPYyTUX JIOAEH, YMEHHe CAylaTb U
BCTylaTb B AUAJIOl, Yy4YaCTBOBAaTb B
KOJIJIEKTUBHOM OOCYKIEHHH MPOOJIeM,
B3aUMOJIEHCTBOBATh U COTPYIHUYATDH CO
CBEPCTHHUKAMU 1 B3POCIIBIMH)

1.4. KosmyecTBO 4aCOB HA OCBOCHHE NMPOrPAMMBbI Y4eOHOH AUCIUIIINHBI
MaxkcumainbHast yueOHast Harpy3ka o0ydaromerocsi — 342 4acoB, B TOM YHCIIE:

- aynuropHas (o0Osi3aTesbHAs) HArpy3ka OOyYarOIIUXCs, BKJIIOUAs MPAKTUYECKUE 3aHSITHS —
228 qacos;
- BHeayIUTOpHAs caMoCTosiTeNbHast paboTa oOydarotnerocs — 114

2. COJAEPXAHHUE YYEBHOM JUCHUILIAHBI U TEMATHYECKOE
INIAHUPOBAHUE

2.1. O6bem yueGHO AHCUUILTIHHBI M BUAbI Y4e0HOI paGoThbl

Bua yueoHoii paGoThI O6bem uacos
MakcumanbHas yueOHasi HArpy3Ka (Bcero) 342
Oo0si3aTennbHast ayAuTopHasi yueOHasi HATpy3Ka (Bcero) 228

B TOM 4YHCJIC:

71a00paTOPHBIE 3aHSTHUSI -

MPAKTUYECKUE 3aHATHS 148

KOHTPOJIbHBIE PAOOTHI 9

VHJUBUYaJIbHBIA POEKT -

CamocrosiTeqibHast padoTa o0yuaromerocs (Bcero) 114

B TOM 4YHCJIC:

PaboTa Hax MaTepuasioM yueOHHKA, KOHCTIEKTOM JICKIUH 60

Pabora ¢ nHpopmanmeli B UHTEpHETE 32

Bemonnaenne pedepaton 22




Hmoeosas ammecmayus 6 popme sx3amena




2.2. Temaruueckuii niiad yueOHoH AucuMMIMHBI «MaTeMaTHKa: ajJredpa 1 HAYAIA MAaTEeMATHY €CKOI0 AHAJIM3a; reoMeTpus»

HaumeHoBanue
pa3aesioB U TeM

Conepxanue yueOHOro Mmarepuasa, jaboparopHnie padoTbl, NPAKTHYECKHE 3AHATHSA,
CAMOCTOSITE/IbHAsI padoTa 00y4armuxcs

Oo0nem
4acoB

YpoBeHnb
0CBOEHHUSA

I kypc

BBEJAEHUE

2

Coaep:xkanue yueOHOr0 MaTepuajia

MaremMaTuka B HayKe, TEXHUKE, YKOHOMHUKE U TpU OCBOeHNH npodeccuii u cneunanpHocteit CI10

JlabopaTopHble paboThI

[IpakTyeckue 3aHATHA

KontponbHbie padoTsl

CamocrosTenpHast paboTta 00y4aromuxcst

PA3ZJEJI 1.PASBUTHE TIOHATHUA O YNCJIE

10

Tema 1.1
Passurue noHaTHsA
0 YHCJIe

Coaep:kanue yueOHOro MaTepuajia

10

Llenbie u panuOHAJIBHBIE YHUCIA.
JleficTBUTENbHBIE UUCIIA.
[TpubnikeHHbIE BBIYUCITICHUSI.
KomnekcHbie uncia

JlabopaTopHble paboThI

IIpaktudeckas padora Nel « Apudmerndeckre 1eliCTBUS HA YUCTIAMID

Bxoownoit konmpono

Camocmosnmensuas paboma 06y 4aouuxcs:

Camocmosmensuasn paboma Nel. « Haitmu 3nauenus aneeOpauyeckux euipadice Huil »
Camocmosmensuas paboma No2. [lo02omosums coobuyenus 0 MHOJICECMBAX Yucell
Camocmosmensuas paboma Ne3. Iloocomosums coobwenue «I[Ipubaudicennoe 3nayvenue eauyunsl
npu peute Huu NPUKIAOHBIX 3a0aY »

Camocmosmensuas paboma No4. « Hcmopus OmKpuimus KOMRJIE KCHBIX YUCEN»

O\ | =[N

PA3JEJI 2. KOPHU,

CTEIIEHU " JIOTAPUDPMBbI

24

Tema 2.1
Kopuu u crenenu

Coaep:xkaHue y4eOHOT0 MaTepHaia

11

KopHu HaTypaJIbHOM CTENEHU U3 YUCIIA U UX CBOUCTBA.
CreneHu ¢ paliiOHAJILHBIMU TTOKA3aTEJSIMH, UX CBOMCTBA.
CreneHu ¢ AeHCTBUTENLHLIMU IOKA3ATEISIMU.

CBOICTBA CTEIEHH ¢ AEeHCTBUTEILHLIM ITOKa3aTeaeM

JlabopaTopHble padoThI

IIpaktudeckast padora No2 « BbruucieHne u cpaBHEHNE KOPHEH».
IIpaktuueckas padbora Ne3 «Pemenne npparrioHAIbHBIX yPaBHEHH )

10



Koumponsnas paboma

Camocmosmensuas paboma 06y 4aouuxcsi:

Camocmosmensnas paboma No5. «IIpeobpazosanue pacuranosy

Camocmosmensnas paboma No6. « Ceoiicmea cmenenu ¢ paziuyHslMu ROKA3AMENAMU »
Camocmosmensuas paboma Ne7. Iloocomoeums cooduenue « 1 eomempuueckoe uzoopasicenue
PAYUOHATLHBIX HUCEN»

Camocmosmenvnas paboma NoS. lloocomosums doxaao « Omxpeimue Anv-Xopeszmuy

Tema 2.2
Jlorapugm.
Jlorapugm uncaa

Conep:xanue y4eOHOT0 MaTepHaia

OcHoBHOE Jorapu GMUIECKOE TOKIAECTBO.
JlecATHYHBIEC 1 HATYPAJIbHBIE JIOrapu(MBL
[IpaBuna geiicTBuii ¢ jJorapudmamu.
Ilepexon kK HOBOMY OCHOBAHHIO

JlabopaTopHble padoThI

IIpaktuaeckast padbora Ne4 «HaxoxxneHne 3HaueHnii jorapudma 1mo mpou3BOJIbHOMY OCHOBAHHIOY

Koumponsnas paboma

Camocmosmensuas paboma 06y 4aouuxcsi:

Camocmosmenvuas paboma Ne9. Iloocomoeums coobujenue «/lecsimuunsie u HamypaisHvie
Jno2apughmory

Camocmosmensras paboma Nel 0. «llpeobpazosanis 102apupmuueckux guipadceHuii»

Tema 2.3
IIpeodpazoBanue
anredpanvyecKux

BbIPA’KeHHH

Coaep:kaHue yueOHOT0 MaTepuaia

9]

[Ipeobpa3oBaHUe CTENEHHBIX U TOKA3ATEIbHBIX BhIPASKEHUN.
[IpeobpazoBanue gorapuGMUIECKUX BBIPAKEHUH

JlabopaTopHble padoThI

IIpaxTiueckas pabora NoS «IIpeoOpazoBaHmsl BEIPAKEHUI, CONEPIKAINUX CTENCHH U KOPHI

Konmponsnas paboma Nel

Camocmosnmensuas paboma 06y 4aouuxcs:
Camocmosmenvuas paboma Nol 1. «lIpeobpaszoeanue ancedpauiecKux GuIpadiceHuti»

PA3ZAEJ 3. IPAMBIE H INIOCKOCTH B TIPOCTPAHCTBE

Tema 3.1

Coaep:xkanue yueOHOro MaTepuajia

11



Bzaumnoe
pacmnojioxKeHHe
l'lpﬂMbIX 5§
IIOCKOCTEeH

B3auMHoe pacrionoxeHue ABYX NpsIMbIX B pocTpaHcTBe. [lapanienbHoCTb NpsiIMON U MJIOCK OCTH.
[TapanneapHOCTh MIOCKOCTEN.

IlepnenaAuKyasIpHOCTL NPsIMOM U IIOCKOCTH. [lepnennukynap u HakJIOHHAs.

Yron mexny miockocTsaMu. IlepneHanKy IS pHOCTh ABYX MIIOCKOCTEH.

I'eomerpuueckue npeodpa3zoBaHUs TPOCTPAHCTBA: MAPAJIIEIBHBIHN TEPEHOC, CAMMETPHUS
OTHOCHUTEJIBHO MIJIOCKOCTH.

[TapanneapHoe MPOEKTHUPOBAHUE.

IInomanb OpTOroHaJbHON NPOEKLHH.

HzobpaskeHre mpOCTPaHCTBEHHBIX GUryp

13

JlabopaTopHble padoThI

IIpaktuueckas padbora Ne6 «BzanumMHOe pacroiokeHne MPSIMBIX U TLIOCK OCTE» . 6
IIpaktuaeckas padora Ne7 «IlepneHauKyIsip U HAKJIOHHAS K TUNIOCKOCTH. Teopema o Tpex
NEePIEHIUKY JISIPAX».
IIpaktudeckast padora Ne8 «IIpu3Haku v CBOMCTBA MApPAIUIENBHBIX U TEPIIEHIUKY JISIPHBIX
IJIOCKOCTEW)
Konmponvnas paboma Ne2 1
CamocmosimensHas paboma o0y yarouuxcsi: 10
Camocmosmensuas paboma Nel2. [loocomosume pechepam «/[pesnespeueckite yuenvie »
Camocmosmenvuas paboma Nel3. [loocomosume coobugenue « [lepneHOuKyisp u HAKIOHHAY
Camocmosmensuas padooma Nel4. «lloocomosums  doxasamenvcmeo meopemsr 0 3
NepneHOUKYIAPAX Y
Camocmosimensnas paboma Nel5. Iloocomoesums doxnaod «llnowads opmo2onansHoil npoekyuuy
PA3JIEJI 4. KOMBUHATOPHUKA 12
Tema 4.1 ConepxraHue yue0HOro MaTepuasia 12
DJIeMeHTbI OcCHOBHBIE ITOHATHSI KOMOUHATOPUKH. 10
KOMOHMHATOPUKH 3amaun Ha MOJCYET YUCA pa3MeEIleHUH, IepEeCTAHOBOK, COYETAHUH.
Perrenue 3ana4 Ha nmepe0op BapHaHTOB.
®opmyna OuHoma HetotoHa. CBoiicTBa OMHOMHUHAJBHBIX KO3 (DUIIHEHTOB.
Tpeyronsnuk Ilackans
JlaGopatopHble paboThI —
IIpaktudeckast padora Ne9 «Pemenne KOMOMHATOPHBIX 337249 2
Koumponsnas paboma -
Camocmosmensuas paboma 06y 4aOuuxcs: 6

Camocmosmensuas paboma Nel6. I[loocomosums coobugenue « Pazmewenus ¢ nosmopenuem u 6e3
noesmopenuii »

Camocmosmensuas padooma Nel7.  «Huousuoyanenoe 3aoauue ¢ npumenenuem  nepebopa
971e MEHMOBY
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CamocTosiTenbHas pa6oTa Nel8. MoaroTosnThb Aoknan  «[lpumeHeHre dopmynbl GYHOMA
HbOTOHA K NPUGIMKEHHBIM BbIUMCTIEHNSIV

PA3LENT 5. KOOPANHATbBLI 1 BEKTOPBI

Tema 5.1 CofepxxaHue yyebHOro matepuana
MoHATMe BekTOopa  [pAamoyronbHasa (4ekapToBa) CMCTeMa KOOPAMHAT B NPOCTpaHCTBE. POpPMYyna pacCTOAHUSA MeXAY

LABYMSI TOUKaMWU.
YpaBHeHWs cdepbl, MNIOCKOCTW 1 NPAMONA.
BekTopbl. Moaynb BeKTOpa. PaBeHCTBO BeKTOPOB. CNOXKEHNE BEKTOPOB. Y MHOXXEHWE BeKTopa Ha
yumcno.
Pa3noxeHue BeKTOpa Mo HarpasfeHNAM. YTON MeXAy ABYMSA BeKTOpamu.
Mpoekumsa BeKTOpa Ha ocb. KoopauHaTel BeKTopa. CKanapHoe npon3sefeHrie BEKTOPOB.
icnonb3oBaHWe KOOPAMHAT U BEKTOPOB MPU PeLUeHNN MaTeMaTUYecKnX 1 NpuKnagHbIX
3ajau.
NabopaTopHble paboThbl
MpakTunyeckaa pabota Nel0O «BekTopbl. [JeiiCTBMSA C BEKTOpaMm».
MpakTnueckasa pabota Nell «CkansipHOe Npou3BefeHNne BEKTOPOB. Y TON MeXy BeKTopamm»
KoHTponbHasipaboTa Ne3
CawmocTosATebHaspaboTa 0byHatoLLWIXCS:
CamocTosATenbHad pa6oTa Nel9. TMogroToBUMTb Mpe3eHTaumo «ekapToBbl KOOpAMHATLI B
MPOCTPaHCTBe»
CamocTosaTensHaspaboTa No20. «/lekapToBbl KOOPAMHATbI MPY PELLIEHNN NMPUKNAAHLIX 3a4a4»
CamocTosATenbHas paboTa Ne2l. [oAroToBMTb KOHCMEKT — «BbluMCnieHe YrnoB € MOMOLLHO
BEKTOPOB»
CamocTosTenbHasipaboTa No22. «PelLieH/e 3aa4 Mo TemMe «BeKTopbI»

PA3OEN 6. OCHOBbI TPUTOHOMETPUI

Tema 6.1 CopepxaHue yyebHoro matepumana

OcHoBHble NOHATUA  PagunaHHaa mMepa yrna. BpaliatenbHoe gBUKEHME.
CUWHyC, KOCMHYC, TaHTeHC 1 KOTaHreHC yncna.
NabopatopHble paboTsl

MNpaKTnyeckue 3aHATUA
KoHTponbHasipaboTa
CamocTosATeNbHaspaboTa 0by4atoLLMXCS:
CamocTosTenbHasipaboTa No23. «MeTofbl M3MePeHNs yYrnoB BpaLLIEHNS»
Tema 6.2 CofepxxaHue yyebHOro matepuana
OCHOBHbIE OCHOBHblE TPUTOHOMETPUYECKIME TOXAECTBA.

TpUroHomeTpuyec-  Popmysnbl NpuseseHUs. POpPMYyibl CMOXKEHMS.

®opmy/bl yaBOeHUA. DOpMy bl MOMIOBUHHOTO Yrna.



KHE TORAECCTBA

JlabopaTopHble padoThI

ITpaktuueckast pabota Ne 12 « OCHOBHbIE TPUTOHOMETPUIECKHE TOKAECTBA, (POPMYJIbI IPUBECHUSD 2
Koumponsnas paboma -
Camocmosmensuas paboma 06y 4aouuxcs: 3
Camocmosmenvuas paboma No24. Jlokaao na memy « lIpumenenue ciodicnsix npoyenmos 6
9KOHOMUYECKUX PACUEMAX »
Camocmosmenvuas paboma No25. I[lpeszenmayust  «1 paghuxu mpueonomempuyeckux Qpynkyuii»
Tema 6.3 Conep:kanue yue0HOro MmaTepuajia 4
IIpeo6pasoBanust | [Ipeo6pa3oBaHHe TPUTOHOMETPHUECKHX BBIPAKEHHII. 2
NpoCTeHIHX JlabopaTopHbIe pabOTHI -~
TPUTOHOMETPUIECKH | TIpakTtuueckas padota Ne 13 «IIpeobpazoBaHue TPUTOHOMETPUYECKIX (DYHKIIHIT 2
X BBIPAKEHHH Koumponsnas paboma -
Camocmosnmensuas paboma 06y 4aouuxcs: 2
Camocmosmenvuas paboma No26.  «IIpeobpaszosanie mpueoHOMeMpu4ecKux QynKyui»
Tema 6.4.1 Conepxanue yueOHOro MaTepuajia 2
Ob6parnbre ApKCHHYC, apKKOCHHYC, apKTaHT'€HC, aPKKOTAHI'€HC. 2
TPHUTOHOMETPHICCK JlabopaTopHble padoThI -
ue (PyHKIUHU
[IpakTrueckas pabota -
Koumponsnas paboma -
Camocmosmensuas paboma 06y 4aouuxcs: 2
Camocmosmenvuas paboma No27. [Ipesenmayus « I papuru o6pammusix mpueo HOMEMPUYECKUX
QyHryuii»
Tema 6.4.2 Conep:xkanue yue0HOro MaTepuajia 9
TpuroHomeTpu4yecKkH | Perenue npOCTERINNX TPUTOHOMETPHYECKUX YPABHEHUH Y HEPABEHCTB. 4
€ YPABHEHHS H [IpumeHeHne 00X METOAOB PELISHHS TPUTOHOMETPUIECKUX Y PABHEHHI
HEpPaBeHCTBA JlaGopatopHble paboThI -
IIpaktuueckas padora Nel4 «IIpocreiitme TPUrOHOMETPUIECKHE Y PABHEHHU S 4
[pakTrueckas pabora NelS «PerieHne TpUrOHOMETPUISCKUX YPABHEHUI
Konmponsnas paboma Ne 4 1
Camocmosmensuas paboma 06y 4aouuxcs: 4
Camocmosmenvuas paboma No28. Pepepam na memy «I paghuueckoe peutenue ypaenenuii u
HepaseHCHE»
PA3JIEJ]I 7. ®YHKIIUH, X CBOMCTBA U TPAGUKH 25
Tema 7.1.1 Conaep:xanue y4eOHOT0 MaTepHaia 6
D yHKUNH ®yukiusa. O0nacTh onpeneneHus 1 MHOKECTBO 3HaUeHu. ['paduk GyHKIHH. 3

IIpeoOpasoBanus rpadukoB GyHKUUH.
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I1 xkypc

[IpeobpazoBanus rpagukoB HYHKIHH. 1
JlabopaTopHble paboThI -
IIpaktuueckas padora Nel «IIpeoOpasoBanue rpadukoB GyHKIHI 2
Koumponsnas paboma —
Camocmosmensuas paboma 06y 4aouuxcs: 3
Camocmosmenvuas paboma Nol. Pepepam na memy « Ocnosnvie (pyuryuu u ux epapuriu »
Tema 7.1.2 Conep:xanue y4eOHOT0 MaTepHaIa 2
CaoiicTBa pyHkuuu | MOHOTOHHOCTb, Y€THOCTh, HEUETHOCTb, OTPAHUYEHHOCTh, TEPUOTUIHOCTb. 2
ITpomexyTKH BO3pacTaHus U yObIBaHUs, HAMOOIbIIee M HANMEHbLIee 3HAUSHHs, TOUKH SKCTPEMyMa.
JlabopaTopHble paboThI -
IIpakTnyeckue 3aHATUA —
Koumponsnas paboma -
CamocmosimensHas paboma o0y yarouuxcsi: 2
Camocmosmensras paboma Ne2. llpezenmayus «[Ipeobpaszosanue 2paguxos ghyHkyuiiy
Tema 7.2 Coaep:xaHue y4eOHOT0 MaTepHuasia 17
CreneHHbie, Tpuronomerprueckue Gpynkuun. Crenennas QyHKIUS. 12
noKa3aTeJibHbIe, ITokazarenpHast U orapudpmudeckas GyHKIHHU.
Jorapupmudeckue u | Penienue nokasaTeNbHbIX yPAaBHEHUN U HEPABEHCTB.
TpUroHoMeTpuuecku | Pemenue norapupMuieckux ypaBHEHHH U HEPABEHCTB.
¢ (pyHKUHH. JlaGopatopHble paboThI -
O6pathbre IMpakTuueckas padora Ne2 «IlokasaTenbHbIE yPABHEHHS U HEPABEHCTBAY. 4
TPUTOHOMETPUMECKH | TTnaxryyeckas pabota Ne3 «JlorapudpMudeckue ypaBHEHHs! M HEPABEHCTBAY
e pyHKuIuH Koumponvnas paboma Nol 1
CamocmosimensHas paboma o0y yarouuxcsi: 7
Camocmosmenvuas padoma No3. « Pewienue noxazameioHvix ypaeHe Huil i HePAGEHCHE»
CamocmosimensHas paboma Ne4. «Pewenue noeapugmuueckux ypasHeHuil u HepaGeHCme »
CamocmosmensHas paboma NeS. « Ucnonvzoeanue ceoiicms u epaghuxos by Hxyuii npu peutenuu
ypasHenuil U HepaeeHCmE»
PA3JIEJI 8. MHOTI'OTPAHHUKHW U KPYIVIBIE TEJIA 25
Tema 8.1 Coaep:kanue yueOHOT0 MaTepuajia 10
MHOrorpaHHHuKH Bepmunel, pebpa, rpaHn MHOrorpaHHuKa. Pazseprka. MHOrOrpaHHbIE yTiibl. 8

Brinmykibie MHOrorpanHuku. Teopema Jilnepa.

IIpusma. Ilpssmast u HaknoHHasA npusma. IIpaBunbHas npusma.
[Mapamnenenunen. Ky6.

IIupamupa. IlpaBunpras nupamuna. Y cedennas nupamuaa. Terpasap.

Ceuenus ky0a, IpU3MbI U TUPAMHUJIBL
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HpeHCTaBHeHI/Ie O MPaBUJIbHBIX MHOTI'OI'PaAHHUKAX

JlabopaTopHble paboThI

IIpaxTuueckas pabota Ne 4 « MHOrOrpaHHUKI

Koumponsnas paboma

CamocmosimensHas paboma o0y yarouuxcsi:

Camocmosmensuas paboma No6. Huousuoyansnas paboma « Pazeepmiu MHO20SPANHUKOG»
Camocmosmensuas paboma Ne7. Coodwgenue «lIpurknaonoe snauenue eomempui (2e0oe3us)»
Camocmosmenvuas paboma NoS. Ilpesenmayus « 36e30uamuvie muo2oepannury. Kpucmanne:-
HPUPOOHBIE MHO2OCPAHHUKUY

Tema 8.2
Tena u noBepxHOCTH
BpaleHus

Conep:xanue y4eOHOT0 MaTepHaJIa

unusap v KOHYC. Y CEUEHHBII KOHYC.
CeueHust UUIMHAPA U KOHYCA.

ITap u cdhepa, ux ceueHusI.
KacartenmpHast miockocTts k cepe

JlabopaTopHble paboThI

[pakTuueckas pabora Ne 5 «Humunap. Korycy.
Ilpaktuueckas padbora Ne 6 «Cdepa u map. Bzanmuoe pacnonoxenue chepbl U MIOCKOCTH

Camocmosmensuas paboma 06y 4aouuxcs:
Camocmosmensuas paboma No9. « HaxodcoeHue 0CHOGHbIX d71eMeHMO8 YUIUHOPA, KOHYCA»
Camocmosmenvuas paboma Nol0. «Haxoodicoenue 0CHOGHbIX 91eMeHMO8 uapay

Tema 8.3
HN3mepenus B
reoMeTpun

Coaep:kanue yueOHOro Marepuajia

OOBbeMbl U TJIOMIAN TOBEPXHOCTEH MHOTOIPAHHUKOB.

@opmy bl 00BeMa | MIOMAAeH TOBEPXHOCTEH LIMIMHAPA U KOHYCA.

Dopmy bl 00BeMa mapa U Nomanu chepsl.

[Tono6ue ten. OTHOImIEHUS IUIOLIAAeH MOBEPXHOCTEH 1 00 BEeMOB TOAOOHBIX Tel

JlabopaTopHble paboThI

IIpaktuaeckas padbora Ne 7 «OObeMbl U IIIOIIAN TOBEPXHOCTEH MHOIOIPAHHUKOB U TEJI BPALL SHHSD)

Konmponsnas paboma Ne2

Camocmosmensuas paboma o0yuauuxcsi:
Camocmosimensras paboma Nel I. Pehepam na memy « Konuveckue cevenus u ux npumMeHenue 6
MeXHUKe»

W =

PA3JEJL 9. HAYAJIA MATEMATHYECKOT'O AHAJIN3A

Tema 9.1
ITocaenoBaTebHOCT
H

Conep:xanue y4eOHOT0 MaTepHaJIa

Crioco0ObI 3aaHus 1 CBOMCTBA YHCIIOBBIX TMOCeAoBaTebHOCTEH. [Ipenen mocaenoBaTe IbHOCTH.
CymMmupoBaHue mocienoBarenbHocTel. beckoHeuHOo yObIBarOIIas TeOMETpHYECKasi IPOrPECCHs U €
CyMMa

ENE

JlabopaTopHbie paboThl
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[TpakTuueckue paboThl

Koumponsnas paboma

CamocmosimensHast paboma 06y 4aruuxcs:
CamocmosmensHas paboma Nel2. «3adauu Ha 4uCiI08YI0 NOCIE006AMENbHOCIb Y

Tema 9.2
IpousBoanasn

Coaep:kanue yueOHOro MmaTrepuajia

23

ITonsATHE O MPOU3BOAHON (PYHKIINH, €€ reOMEeTPUIECKUN 1 (PU3NIECKII CMBICIL.

IIpousBongHble CyMMBI, pa3HOCTH, IPOU3BEECHHUsI, YACTHOTO.

IIpon3BOnHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHHA.

YpaBHeHHE KacaTeabHOH K rpaduky pyHKINH.

[IpowusBonHast CIOKHON (PYHKITHH.

[IpumeHeHre MPOU3BOAHOM K UCCISOBAHUIO (PYHKITHI U MOCTPOSHHIO IPpa IKOB.

IIpumMeps! HCoOMB30BaHUS MPOU3BOAHOMN IJI1 HAXOXKAECHUS HAUTYUIIEro PELIeHNs] B IPUKJIaIHbIX
3a7a4ax.

Bropas npousBonHasi, ee reoMeTprUUecKuil 1 GU3NIECKUN CMBICIL

Haubonbliee 1 HanMeHblIee 3HaYeHUs1 (PYHKIUU

16

JlabopaTopHble paboThI

IIpaktudeckast padora Ne8 «IIpasuna u popmynbl nuddepeHrpoBanus. Y paBHEHHE KacaTEIbHOM .
IIpaxtuueckast padora Ne9 «HMccnenoBanne GpyHKIUI ¢ TOMOIIBIO IPOU3BOTHONY.

[IpakTiueckass pabora Ne 10 «HaxoknmeHue HawOONbINErO, HAUMEHBIIETO W SKCTPEeMabHBIX
3HaYeHUN QYHKIIUI»

Konmponsnas paboma Ne3

Camocmosmensnas paboma 00yuauuxcsi:

Camocmosmenvuas paboma Nol3. Coobwenue «Hcmopuueckue ceedenusi o oughghepenyuansnom
ucyuceHuu »

Camocmosmensuas paboma Nel4. «Memoo unmepeanoey

Camocmosmensuas paboma Nel5. J[oknao « Beieoo u npoucxodicoenue ghopmynet Jlaspanicay
Camocmosmensuas padoma Nel 6. « Hccredosanue pynkyuii ¢ NoMows10 npou3e00Hoi»
Camocmosmenvuas paboma Nel7. Pegepam na memy «[Ipouseoonas 6mopo2o nopsioxa, ee
husuveckuii cyMvICH U NPUTOICEHUSL K UCCeOOBAHUIO (DYHKYUTL»

12

PA3JEJI 10. AHTETI'PAJI U1 ET'O IPUMEHEHUE

12

Tema 10.1
IlepBoobOpa3zuan
U HHTEerpa

Coaep:xkanue yue0OHOro MmaTrepuajia

12

Omnpenenenue 1 CBOWCTBA MEPBOOOPA3HOM.

[IpaBuia HaXOXKIEHUS TTEPBOOOPA3HOM.

[IpumeHeHHe onpeaeaeHHOro HHTerpaia AJs1 HaXOKSHUS MJIOMAAN KPUBOJIHHEHHOM TpaneLuH.
@®opmyna HeroToHa - Jlefibanna.

[Tpumepsl mpHMEHEHUs] UHTErpaia B (PU3HMKE U FEOMETPUH

JlabopaTopHble paboThI
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IIpaktuueckass padora Ne 11 «Beraucnerne nepBooOpa3HbIX QyHKIHID
IIpaktuueckast pabora Ne 12 «Murerpan. Teopema HeroTona-JleiibHuma»

Konmponsnas paboma N4

CamocmosimensHas paboma o0y yarouuxcsi:

CamocmosmensHas paboma NelS. Jloxnao na memy « H3 ucmopuu uHme2pansHO20 UCHUCTEHUSY
Camocmosmensuas paboma Nel9. «Bueruucienue niowaoeti gueyp u 00vemMos mein ¢ NOMOUbIO
onpeoeneHHO20 UHMESPAIA»

Camocmosmenvuas paboma No20. «llpubaudcennsvie MemooOsl GbIYUCTENUS  ONPEOeneHHO20
UHmMe2panay

PA3JIEJ 11. SJIEMEHTHI TEOPAHA BEPOSITHOCTEA U MATEMATHYECKOM CTATUCTHKH

12

Tema 11.1
DJIeMeHTBI TeOpHH
BePOSITHOCTH

Coaep:kanue yueOHOro MaTrepuajia

CoOpITHE, BEpOSTHOCTD COOBITHS, CIIOKEHUE M YMHOKEHUE BEPOSATHOCTEH.
JIMCKpeTHas cay4daiiHasi BEIMYMHA, 3aKOH €€ paclpeaeeHusl.
UuncnoBble XapaKTEPUCTUKH JUCKPETHON CIy4alHON BEJIMYUHBI

JlabopaTopHble paboThI

ITpaktuueckast padbora Ne 13 «BrrucieHne BepOsITHOCTEH, CBOMCTBA BEPOSITHOCTEH)

Koumponsnas paboma

Camocmosnmensuas paboma o6yuauuxcsi:
CamocmosimensHas paboma Ne2 . Peghepam na memy « Kuznv u nayunas oesmenvHocms H.
Hviomona»

Tema 11.2
JJ1eMEeHTDI
MATEMATHY eCKOH
CTATHCTHKH

Coaep:xanue y4eOHOT0 MaTepHaia

IIpencraBnenne naHHbIX (TAOIULBL, AUATPAMMBI, rpadukn).
I'eHepanbHAst COBOKYITHOCTb, BBIOOPKA, CpenHee apuMEeTHIECKOe, METUaHa.
IlonsATHE 0 338a9aX MATEMAaTUYECKON CTATUCTUKH.

JlabopaTopHble padoThI

[IpakTuyeckue 3aHATHA

Koumponsnas paboma

CamocmosimensHas paboma o0y yarouuxcsi:
Camocmosmensras paboma Ne22. Coobwenue na memy « CpeOnue 3nauenus U ux npumMeHenue 6
cmamucmuke »

Paznen 12. YPABHEHUA 1 HEPABEHCTBA

18

Tema 12.1
YpaBHeHust
H CHCTEMbI
YPaBHeHHUH

Conep:xanue y4eOHOT0 MaTepHaJIa

12

PanyoHansHble 1 MppaLMOHAIBHBIE YPABHEHHSI U CUCTEMBI y PABHEHUI.
IToka3zarenpHble U JOrapupMUIECKHe YPAaBHEHHUS U CUCTEMbI YPaBHEHUH.
TpuroHoMmerpuyecKkue ypaBHEHUs U CUCTEMbI YPaBHEHHI

JlabopaTopHble paboThI

ITpakTrueckas pabora Ne 14 «OcCHOBHBIE TPUEMBI PEIICHHS PAlHOHAIBHBIX U HPPALHOHATBHBIX
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YpaBHEHHUID

IpaxTuueckas pabora Ne 15 «OcCHOBHBIE TPHEMBI PEIIEHUS MTOKA3aTEbHBIX U JIOTAPUPMUIECKHX
YPaBHEHUI»

[IpakTrueckas pabora Ne 16 « OCHOBHBIE MPUEMBI PEICHHUS] TPUTOHOMETPHUYECKUX YPABHEHHIT

Koumponsnas paboma

Camocmosmensuas paboma 06y 4aouuxcs:

Camocmosmensuas paboma No23. «I paghuueckoe peutenue ypasue nuii»

CamocmosmensHas paboma Ne24. [lpesenmayus « SHavenue 102apupmos 6 npomMviuLie HHbIX
pacyemaxy

Tema 12.2
HepasenctBa

Coaep:xkaHue y4eOHOT0 MaTepHuaia

PaunonanbHble U MppaLMOHaIbHbIE HEPABEHCTBA.
ITokazarenpHbIe U JTOrapu(pMUIECKIEe HEPABEHCTBA.
TpuroHomerpuieckre HepaBeHCTBA

JlabopaTopHble paboThI

IIpakTudeckast padorta

Koumponsnas paboma

CamocmosimensHas paboma o0y yarouuxcsi:
CamocmosimensHast paboma Ne25. « PeuteHue nokazamenvHbix U 102apUGMUYECKUX HePABEHCNE»
CamocmosimensHas paboma Ne26. « PeuieHue mpueconomempuyeckux HepaseHcme

Tema 12.3
HUcnoab3oBanue
CBOMCTB U rpaguKoB
dysxkumnii npu
pelieHuN ypaBHeHH
U HEPaBEeHCTB

Conaep:xanue y4eOHOT0 MaTepHuaia

W

Merton MHTEpPBAJIOB.
Pemenune ypaBHeHI/Iﬁ U HCPABCHCTB C I1BYMA NICPEMCHHBIMU U UX CUCTEM

~o

JlabopaTopHbie paboThl

IIpakTudeckas padorta

Koumponsnas paboma Ne 5

CamocmosimensHas paboma o0y yarouuxcsi:
Camocmosimenvuas paboma No27. «Hcnonv3oeanue coiicme u epaguxos ghynxyuii 0t peuteHust
HePABEHCME)

Hrorosas arrecranus B gopme 3K3aMeHa

Hroro

228
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2.3. Conepskanue npopuibHOIl COCTABIAIOIICIH

Jnst mpodeccun  35.01.09 Macrep pactenuesonctea MPOPUIBHOM COCTABIISIFOIIEH
s pazaena 1 PASBUTHUE TIOHATHUA O YUCIIE ABISIOTCS  CACAYIOIIUE

JUJAKTHUYCCKUEC CAUHUIIBI.

1. Llemple W palMOHAIBHBIC YHCIIA.
JleCTBUTENBHBIC YHUCIIA.
[TpubGnu>xeHHBIE

KoMmmiekcHbie uncna.

BbIYHCJICHU .

BrinonHenre apuMeTnyecKkux ACUCTBUN Ha

YUCJIAMH, HAXOXKICHUE NPUOTHKEHHBIX
3HAYECHUH  BEIMYMH W MOrPEIIHOCTEN
BBIYHACIICHUM, CpaBHEHUE YHCJIOBBIX
BBIDOKCHMIA,  HAXOXKIACHHE  OMMUOOK B

NpeoOpPa30BaHUAX U BEIYMCIICHUSX.

Cocrasnsiromeii ast pazaena 2 KOPHU, CTEIIEHU U JIOT' APUD®MBI siBnsiroTCst
CIICAYIOIINE TUIAKTUYECKUE €MHALIBL

2.1 KopHM HaTypaJIbHOM CTENEHU U3
yucna M ux cBoictBa. CreneHu C
PALMOHAILHBIMHA ~ MOKA3aTelsiMu,  UX
cBoiicTBa. CTENEHU ¢ NCHCTBUTEIBHBIMA
nokazarenssMu. CBOWMCTBA CTENEHH C

JICUCTBUTEJILHBIM IIOKA3aTEIIEM.

O3HAKOMJICHME C TIOHATHEM KODHA H
MpaBUjIaAMU CpaBHECHUS KOPHEM;
(GOpMYJIMPOBAHUE OMNPEACIICHUS KOPHS H
CBOMCTB KOPHEW, BEIUUCIICHUE U CPABHEHUE
KOpHEHN, BBINOJIHEHUE NMPUKUAKUA 3HAYCHUS

KOpHS;, MpeoOpa30BaHUE YHUCIOBBIX H
OYKBEHHBIX  BBIP@KECHHWI,  BBHIMOJIHCHUE
pacueToB  mo  QopMmynaMm;  PEUICHHE
UppalMoOHAIbHBIX YPaBHECHMIA;

O3HAKOMJICHHUE C MOHITHEM CTECNCHU C
JICUCTBUTEJILHBIM IIOKA3aTEIIEM.

2.2 OcHOBHOE Jorapu(pMUYECKOE
TOXKIECTBO. JlecaTUUHBIE U HATypabHBIE

aorapudmel.  [lpaBuna nelictBuii ¢
norapupmamu. Ilepexom K HOBOMY
OCHOBAHMIO.

O3HakoOMJIEHHE C Jorapu(pMAYECKAM
TOKAECTBOM, HM3YYEHHME JICCATHYHBIX W
HATYPAJTbHBIX aorapu(mMoB; peleHue

Jorapu(pMUYECKUX YPABHCHHIA.

2.3 TlpeoOpa3zoBaHue palliOHAIBHBIX,
UPPaLlOHAIBHBIX CTENEHHBIX,
NOKA3aTeIbHBIX U JOrapu(pMUUECKUX
BBIPKCHUH.

BrimonmHene npeoOpa3oBaHuii BEIpOKEHUH,

npuUMEHEHUuE  (opmyJ, CBA3aHHBIX  CO
CBOMCTBAMH CTEMEHEH U JTOrapu(hMOB.
Onpenenenue obnactu JOMYCTUMBIX|

3HAQUYCHUH JTIOrapu(hMUUECKOTO BEIPAKECHHSI.

Cocrapystromieii st pazaena 3 [IPAAMBIE U TVIOCKOCTH B ITTPOCTPAHCTBE
SIBJISIFOTCS CJICTYIOLIUE AUAAKTUYECKUAEC €IMHUIIBL:
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3.1 BzauMHOE pacnoyoKeHUEe JBYX

OPSIMBIX B IIPOCTPAHCTBE.
[leprieHIUKYISAp W HAKIOHHAA. YTOI
MEXKIY MIJIOCKOCTSIMMH.
[lepneH ANKYJISAPHOCTD JIBYX
IIJIOCKOCTEM. I'eomerpuyeckue
npeodpa3oBaHus IIPOCTPAHCTBA!

MAPAUICNIBHBIA  TIEPEHOC, CUMMETPUS
OTHOCHUTEJILHO TLIOCKOCTH. [Ilnmomiaab
OPTOrOHAJILHOW ITPOCKIUH.

DOopMyIUpPOBKA W NPUBEAECHUE NOKA3aTEIbCTB
IPU3HAKOB B3aMMHOI'O PACHOJIOKEHUS TPAMBIX
U TJIOCKOCTEHR; (popMynupoBaHuE
OIIPENCIICHAN, IPU3HAKOB U CBOMCTB
[apaJlIENbHBIX U MEPOEHANK YIS PHBIX
IJTOCKOCTEMN, ABYIPAHHBIX U JIMHEWHBIX VIJIOB,

BBIIIOJITHEHUE  TIOCTPOCHUS  YITIOB  MEXKIY
MPAMBIMH, IPSIMOl | IJIOCKOCTBIO;
[IPUMEHEHHUE NPU3HAKOB U CBOWCTB

PacHoONIOKECHUS MPSAMBIX M IJIOCKOCTEH mpu
PEUICHUH 33Ja4;, U300paKEHUE HA PUCYHKAX U
KOHCTPYHPOBAHUE Ha MOJETSX
NEPIEHANKYJIIPOB U HAKJIOHHBIX K TUIOCKOCTH,
OpSIMbIX, MapajIebHBIX TUIOCKOCTEH, YIJIOB
MEXKAY MPSAMOM M MIIOCKOCTBIO M 0OOCHOBAHHE
MOCTPOCHHUS;, PELICHUE 3a7a4 HA BBIYMCIICHUE
reOMETPUYECKUX BEJMUMH.

Cocrasnsrowent s pasaena 4 KOMBUHATOPUKA sBnsiroTCst  Cneayromume

JUIAKTHYCCKUEC CAUHUIIBI.

4.1 OCHOBHBIE MTOHSATHS
KOMOMHATOPUKH. 3anaun Ha
MOJICUET YJHCIa Pa3MELIEHAN,
MEPECTAHOBOK, coyeTaHuil. Pemenune
3aJa4  Ha  nepedop  BApUAHTOB.
dopmyna OMHOMA Herorona.
CaolicTBa OMHOMUWHAJIBHBIX
KO3 (PUIUEHTOB. TpeyronbHUK
[Tackans.

Uzyuenne  mnpaBuiga  KOMOMHATOPUKHA U
NPUMEHEHUE MPU PEUICHUHM KOMOWHATOPHBIX
3@/1a4;, pelIeHue KOMOWHATOPHBIX  3aaad
METOJIOM Nepedopa U MO MPaBUITY YMHOKCHUS,
O3HAKOMJICHHE C MOHATHSIMU KOMOWHATOPUKH:
pa3MENICHUSIMU, COUYETAHUSIMH,
nepecTaHOBKaMu H  (opmysramMu A HX
BBIYMCIICHUS, U TMPUMEHEHUE
dopmyn s pa3MEICHUH,
[IEPECTAHOBOK M COYETAHWH IIPU PEIICHUU
3aJa4;, O3HaKoMJIeHHEe ¢ OmHOMOM HproToHa M

00BsSICHEHHE
BBIYHCIICHHUS

TPEYroabHUKOM [lackais.

Cocrapystromeit st pazaena S KOOPIMHATBI U BEKTOPHI sBasitoTcs cnenyromme

JUJAKTHUYCCKUC CAWHUIIBI.

5.1 TlpsmoyrojbHas (JIe€KapToBa) CUCTEMA
YpaBHeHUs
chepbl, TIOCKOCTH W NpsaMoi. BekTopsl
PaBeHCTBO BEKTOPOB.

KOOpPAMHAT B TPOCTPAHCTBE.

Moayie  BeKTOpA.

CroskeHue BEKTOPOB. YMHOXECHUE BEKTOpA

O3HAKOMJIEHME C TIOHSATUEM BEKTOPA,
A3YUYECHUE JNEKapTOBOM CHUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE
1o 3aJIaHHBIM KOOpAMHATaM TOYEK M
KOOpAWHAT

IUIOCKOCTEH, HAXOXKICHUE
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Ha 4nciio. PasnoskeHne BEKTOpa 1o HampaB-

TOYEK; HAXOXKJICHUE
OKPY>KHOCTH, Cepbl, MIOCKOC-

YpaBHECHUH

JEHUAM.  YToa  MeXKIy  JBYMs
BekTOpamu. [Ipoeknusa BekTopa Ha
OCb. KoopauHartel BEKTOpA.
CKasipHOE TIPOU3BEJIEHUE BEKTOPOB.
HcnonezoBanue KOOpAWHAT 51
BEKTOPOB npu peleHun
MAaTEMAaTUYECKUX W TPUKIAJHBIX

3ajgayd.

TH, U3YYECHUE CBOMCTB BEKTOPHBIX  BEJIIMYWH,
MPaBUJI PA3JIOKEHUAST BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MNPUMEHEHHE TEOPUHA  TIPH
pELIeHNH 3aa4 Ha JEWCTBUA C BEKTOPAMHU,
N3YYCHUE CKaJIIPHOT O MIPOU3BEACHUSA
BEKTOPOB, MPUMEHECHUE TECOPHUUA NPU PEILICHUU
3a1a4 Ha BEKTOPaMHU,
KOOPAWHATHBIA METOM, HIPUMEHEHUE BEKTOPOB
JUIA ~ BBIYMCIICHUSA  BEJIIMYAH  VIVIOB |
PacCTOSHU.

NeHCTBUA C

Cocrasystromeit st pazaena 6 OCHOBBI TPUT'OHOMETPUMU sBnsitotcs
CJICTYIOUINE AUIAKTHYECKUE €TUHUIIBL

6.1 Panunannas Mepa yria.
Bpamarensnoe awkenue. CHHYC,

KOCHHYC, TAHI'CHC U KOTAHI'CHC YKUCJIA.

HN3yuenne paguaHHOrO MeETOAA W3MEPEHUS
VIJIOB BpAIlEHWS W HUX CBIA3W C T[PagyCHOM
MEpoii; M300paKeHWE YIJIOB BpAIICHUS HA
OKPY>KHOCTH, COOTHECCHHE BEIMYHMHBI yIja C
€ro pacIoyIOKEHUEM; (JOPM YJIMPOBAHKE
ONPENCTCHAN TPUTOHOMETPUYECKUX (DYHKIIMIA
Ui YIJIOB  MOBOPOTa M OCTPBIX  YIJIOB
MPAMOYTOIIBHOTO

TPEYTONIbHUKA ¥ OOBSICHEHUE UX B3AMMOCBSI3H.

6.2 ®opmyabl npuBencHus. DopMybl
ciokeHus.  Dopmynsl  yIBOEHUSA
@OopMYIIBI OJIOBUHHOIO YIJIA.

[IpuMeHEHE OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKIECTB  JUII  BBIYWCIICHWS  3HAYCHUN
TPUTOHOMETPUUECKUX (YHKIMA MO OJHOM U3
HHUX.

6.3 [TpeoOpazoBanue
TPUTOHOMETPUUCCKIX

CYMMBI
GyHKIMA B
[POU3BEICHUE W IIPOU3BEICHHUSA B
CYMMY. Bripaxxenue
TPUTOHOMETPUYECKUX (YHKIMI 4epe3
TAHI€HC MMOJIOBUHHOIO apryMeHTa.

H3ydyeHne OCHOBHBIX (POPMYI TPUTOHOMETPHUA
U TPUMEHEHHE TIPA BBIYMCICHUM 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPOKEHUS U
VIIPOLICHUS €70, 03HAKOMIIEHUE CO CBOMCTBAMU
CUMMETPUM TOYEK HA CAMHUYHOW OKPY>KHOCTH
Y IPUMEHEHUE UX IS BBIBOJA (OPMYI
NPUBCICHUSI.
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6.4 Ilpocreitmme
TPUTOHOMETPUYECKHUE YPABHEHUSI.
[Tpocreime TPUrOHOMETPUYECKHE
HEPAaBEHCTBA.

Peuienue o dbopmynam u
TPUTOHOMETPUUYECKOMY  KPYTy  TPOCTEHIINX
TPUTOHOMETPUUECKUX ypaBHEHUIA;
o0uMX  METOJIOB

OPH  PELICHUA

MIPAMEHEHHUE
YpaBHEHUIA

peuieHus

TPUTOHOMETPUYECKUX  YPAaBHEHUH, YMEHUE
OTMEUYaTh HA KpYyre pPEUIeHUs MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

6.4.1 ApKCHHYC, QPKKOCUHYC,
APKTaHTCHC.

O3HakOMJICHUE C  TIOHIATHEM  OOpaTHBIX
TPUTOHOMETPUUECKUX ~ (QYHKUMH, H3YYECHHE
ONPENCIICHUII  apKCUHYCa,  ApPKKOCHHYCA,

apKTaHreHca 4ucia, (OPMYIMPOBAHUE WX,
M300paKCHUE HA CIMHUYHOH OKPY>KHOCTH,

MPUMEHEHUE TIPU PELICHUN YPABHEHU.

CocraBmsomeii s pasgena 7 OYHKIUW, UX CBOMCTBA U TPAGUKU
SIBJISIFOTCSL CJICYFOIIKME AUAAKTHUCCKUC €TMHUIIBL

7.1.1  OO6nacte  onpenencHuss W | O3HAKOMIICHUE C TIOHATHEM MEPEMEHHOM,
MHOXKECTBO 3HAYCHUIL, rpaduk | mpuMepamMmu 3aBACUMOCTEN MEXIY
(YHKIMHA, TOCTPOEHUE  TPAPUKOB | MEPEMEHHBIMU, O3HAKOMJIEHME C TOHATUEM
(YHKUMIA, 3aJaHHBIX PA3IUYHBIMU | rpaQuKa,  ONPEACIICHUE  MPUHAMICKHOCTH
crnoco0amu. TOYKM Trpaduky (YyHKIUU, ONPEIECICHHE TO
dopMmyne mpocTeHINEl 3aBUCUMOCTH, BHJIA €€
rpaQuka;, O3HAKOMIICHUE C OMNpPEACTICHHEM
(GyHKIMK, (HOPMYIMPOBAHUE €T0;, HAXOXKICHHE
obOnacTi omnpeaeneHuss U o0NacTh 3HAYEHUH
(yHKIIM.
7.1.2  MOHOTOHHOCTB,  YETHOCTb, | O3HAKOMIICHUE v npuMepamMu
HEYETHOCTb, OTPaHUYEHHOCTD, | (PYHKIMOHATBHBIX 3aBUCUMOCTEH B PEAIbHBIX
MIEPUOANIHOCTD. IIpoMeXKyTKH | Tporieccax ~ M3 CMEXKHBIX  JIUCLUIUINH,
BO3pacTaHUS 51 yOBIBaHHUsI, | O3HAKOMJICHHUE v JIOKa3arebHbIMU
HauOoJbIIEe 51 HaWMEHBIIIEE | PaCCYKACHUAMU HEKOTOPBIX CBOICTB
3HAYCHU, TOYKH JKCTpPEMyMaA. | TMHEHMHOH W KBAagpaTWyHOW  (DYHKLHIA,
['padmueckas WHTEPIPETALASL. [IPOBEICHUE HCCIIEIOBAHNS JINHENHOM,
[Tpumepsi (OYHKIIMOHAJIbHBIX | KYCOUHO-IMHCHHOW,  TPOOHO-JIMHEHHOH W
3aBHCHMOCTEH B peallbHbIX MPOLECCAaX | KBAAPATUYHOW  (PYHKOUMI, MOCTPOCHHE WX

U SABJICHUSX. ApupMeTHUECKUE
onepaunu Hax (pyHKUsMU. ClIoKHAs
¢yHkums (kommnosuuus). [loHstre o
HENPEPBIBHOCTH (PYHKIHN.

rpauKoB; MOCTPOCHUE M YTEHHE rPaPuKoB
(YHKLMIA;, MCCTIEN0BAaHUE (GyHKIMH,

COCTaBJICHHE BUJOB (YHKUMHA TO JAHHOMY
YCIOBHIO, PEUICHUWE 3aJad Ha JKCTPEMYM;
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BBIIIOJIHEHUE npeoOpa3zoBaHuii rpajuka
(GyHKIHN.

7.1.3 OOmacte  OOpelclicHus U

00J1aCcTh 3HAYECHU I

(YHKLMH.
I'paduk oOpaTHO# PyHKIMK.

oOpaTHOM

W3ydyenne noHATHS 0OparHOH  (DYyHKIMH,
ONpENCICHUE BUJA W MOCTPOCHHE Tpaduka
oOpaTHOW (YHKIMH, HAXOXKICHUE €€ 00JacTH
ONpEHCIICHUS. | o0nacTi  3HAYEHMIA.;
MPUMECHEHUE CBONCTB (GyHKIMA pH
WCCIEIOBAHNN YPABHEHUI U PELLICHUH 3a/1a4 HA
BKCTPEMYM,  O3HAKOMIJIEHME C  TOHATHUEM
CJIO’KHOM (PYHKLIMH.
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7.2 OnpeneneHust  QyHKIMH, HX
CBOWCTBA 17} rpaQuky.
[TpeobpazoBanus rpauKoB.

[TapanienibHBI TIEPEHOC, CUMMETPUS
OTHOCUTEJILHO OCEH KOOpAWUHAT W
CUMMETPUsT  OTHOCUTEIILHO  Hayasia
KOOPAUHAT, CHMMETPHUsI OTHOCHUTEIIEHO
NPSAMON y = X, PACTSKEHUE U CHKATHE
BJIOJIb OCEN KOOPAWHAT.

Beruncnenmne 3na4eHnil GyHKIMNA 110 3HAYEHUIO
aApryMeHTa; ONpPEACICHUE TIOJ0KEHHUS TOUYKH Ha
rpaguke Mo €€ KOOpAMHATaM M HaoOOpoT;
UCHOJB30BAHUE  CBOMCTB  (yHKUMH  [uid
CPaBHEHUS 3HAUCHUIN CTENEHEN W JIOrapu(PMOB;
NOCTPOCHUE  TpaMKOB  CTENECHHBIX W
Jorapu(pMHAYECKAX (yHKIMA; peleHue
ITOKA3aTeIbHbIX 17} Jorapu(pMHAYECKUX
VPaBHEHUH W HEPABEHCTB N0 WM3BECTHBIM

AIrOpUTMaM, O3HAKOMJIEHHE C TOHATHEM
HENPEPBIBHOH ~ NEPUOAMYECKON  (YHKIMH,
O3HAKOMJICHHE C IIOHATHEM TapMOHUYECKUX
KonebaHuii ; O3HAKOMJICHHE C TIOHATHEM
pa3peIBHOMN [IEPUOIAYECKON (yHKLIHH,
NPUMECHECHUE CBOMCTB (PYHKUIMN A7l CPAaBHEHHS
3HAUEHUN  TPUTOHOMETPUYECKMX  (DYHKIMA,
PEUICHAST TPUTOHOMETPUYECKUX YPaBHEHWIA,
MOCTPOEHUE rpadukoB 00paTHbIX
TPUTOHOMETPUYECKUX GyHKOUI 51

omnpenciaeHue No rpadukaM MX  CBOMCTB;
BBINOJIHEHHE TPE0OPa30BaHUs IPAPHKOB.

Cocrapnsiromieit st pazaena 8 MHOI'OI'PAHUKM U KPYTJIBIE TEJIA sBasitotcs
CIICAYIOIINE AUTAKTUYECKUE €TMHHLIBL
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8.1 Bepmmubl, pebOpa, rpaHu
MHOIOIrPaHHUKA. Paszseprka.
MHororpansasle  yriael.  BeInmykiisie
MHOTOrpaHHUKH. Teopema DHnepa.
Ilpu3ma. Ilpamas W HaKJIIOHHAA
[pu3Ma. IIpaBuiibHas pu3Ma.
[Mapannenenunen. Ky6. Ilupamuna.

IlpaBunbHas npamMuaa. YceyeHHas
nupamuaa. Terpasdap. CumMMmeTrpun B
KyOe, B MapajuIeyCNuNee, B MPU3ME U
nupamuae. CedeHust KyOa, MpU3Mbl U
nupamuisl. lIpencrasinenue 0

NPABAJIbHBIX MHOTIOIPAHHUKAX

(Terpaxape, KyOe, OKTajape,
JOJIEKASIPE M UKOCADIPE).

Onucanne ¥ XapakTEpUCTUKA  Pa3IUYHBIX
BUJIOB MHOIOTPAHHUKOB,

3JIEMEHTOB 151 CBOWCTB;

NEPEYNCIIEHUE HX
Hzo0pakenue
MHOTOTPAHHUKOB M BBITIOJHEHUE MOCTPOCHHS,
BBIUMCJICHUE JIMHEHHBIX DJIEMEHTOB MU YIJIOB B

IIPOCTPAHCTBEHHBIX KOH(QUTYypanusx,
apryMeHTAPOBAHUE CBOMX CY/KICHNU,
NOCTPOCHUE MNPOCTEHIIMX CeUYeHUH Kyoa,

NPU3MbI, TMUPAMUJBI, TPUMEHEHUE (DAKTOB W
CBEIACHUN W3 IUIAHUMETPUH, O3HAKOMIICHUE C
BUJAaMW  CHAMMETPUA B TPOCTPAHCTBE,
(hOpMyNMpPOBAHUE OMPEACICHUI W CBOKHCTB;
NPAMEHEHUE  CBOWCTB  CUMMETPUHA  TIPH
peELICHN A 3azad; HCIIOJIb30BAHUE
NPUOOPETCHHBIX 3HAHWU JJIi MCCIAECAOBAaHUS U
MOJEIUPOBAHUS HECJIOJKHBIX 3a/1a4,
M300pa)KEHUE OCHOBHBIX MHOTOIDAHHUKOB W
BBIMIOJIHEHUE PUCYHKOB IO YCIIOBUAAM 3a]1a4.

82 LlwMHAP W KOHYC. YCCYCHHBIN
KOHyc. OCHOBaHHWE, BBICOTA, OOKOBas
MOBEPXHOCTb, oOpazytonias,
pasBeprka.  OcCeBblE  CEYEHUS U
CCUCHUS, MAPAJUICTBHBIE OCHOBAHMIO.
[Mlap wu  coepa, CEUCHUSL.
KacarenbHas niaockocTs Kk chepe.

ux

O3HakOMJIECHME C BUJAMHA TEI BPAIICHHUS,
(OpMYJIMPOBAHUETEOPEM O  CEUYCHHWM IlIapa
IUIOCKOCTBIO M IUIOCKOCTH, KacareJibHOM K
chepe, peumieHWE 3a7a4  Ha  MOCTPOCHUE
CEUCHUN, BBIYUCIICHUE [UIMH, PACCTOSHUI,
VIJI0B, TUIOLIAAECH, TPOBEACHHAE TOKA3ATEIBHBIX
paccyKaeHui IpU pelIeHUH  3a1ay;
MIPAMEHEHUE  CBOWCTB  CHUMMETPHUHA

pelleHWA  3aJa4 Ha  Tejda  BPAIICHUS,
KOMOWHAIIMIO TEN, HW300PaKEHUE OCHOBHBIX

npu

KPyribIX TCI W BbIIOJHCHHUC pPHCYHKA 110
YCIOBHIO 3a1a4U.

83 O0beM U €ro H3MEPCHUE.
WUnrerpanbHas  ¢dopmysna  oObema.
o0bema KyOa,
napajvieienunena,

DopMyIIBl

PAMOYTOJIBHOTO
LAJTMHIPA.

MpaMUIbl |

MPUBMBI,
o0BeEMa

DopMyIIbl

KOHYCa.
@opMyJibl  TJIOWIAAN  MOBEPXHOCTEN
WIAHAPAa W KOHyca. DopMyIbl
o0beMa mapa W IUIOMWEAAN CQEPHI.
[TonoOue ten. OTHOWEHUS MIOUIANCH

O3HaKOMJICHME C TOHATUSAMHU I[UJIOWAAA U
o0beMa, aKCMOMAaMH M CBOWMCTBAMU, PELICHUE
3aa4 HA BBIYHCICHUE TMJIOMAACH TIJIOCKUAX
Guryp, H3YYCHHE TEOPEM O BBIYUCIICHUHA
00BEMOB MPOCTPAHCTBEHHBIX TEN, PEIICHUE
33124 Ha MPUMEHEHHE (POPMYNT BBIYMCICHHS
00BEMOB; U3ydeHUE (POPMYJT IJIsi BBIYUCICHUS
MJIOMIAEH MOBEPXHOCTEH MHOIOTPAHHUKOB W
TEN BpALUCHUSA, O3HAKOMIICHME C METOAOM
BBIUMCJICHHS TUIOIIAM TOBEPXHOCTH CQephl,
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MOBEPXHOCTEN M 00BEMOB MOTOOHBIX
TE.

pELICHME 3a1a4 HA BBIYMCICHUE TUIOIANCH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI.

Cocrasstromieit st pazaena 9 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
SIBJISIFOTCSL CJICTYFOLIME TUIAKTAYCCKUE CTUHHALLBL

9.1 CnocoOwl 3amaHuist W cBoiicTBa | O3HAKOMIICHUE  C  TOHSATHEM  YHCJIOBOH
YUCTIOBBIX NOCJIEIOBATEIILHOCTEH. | MOCIIEI0BATEIbLHOCTH, O3HAKOMJIEHHE C
[Tonsite 0 Opeaeiic | MOHATHEM — Tpelena  MOCIEA0BATEIbHOCTH,
NOCJIEI0BATENBHOCTH. O3HAKOMJIEHME C  BBIYACICHHEM  CYMMBI
CymecTBoBaHME —mpeaca OECKOHEYHOIO0  YMCIIOBOTO  psija, PEUICHHE
MOHOTOHHOM OTPaHWYEHHOM | 3a/1a4 HAa NOPUMECHECHHUE (POPMYJIBI CYMMBI
nocae10BaTeIbHOCTH. CyMMUPOBAaHUE | OECKOHEYHO  YOBIBAKOIIEH  TeOMETPUYECKOMN
NOCJIEIOBATENBHOCTEH.  BECKOHEYHO | MPOTrpeCCHH.

yObIBaroIIast reoMeTpudecKas

IPOrPECCHS M €€ CyMMa.

9.2 lloHstue 0  NpPou3BOAHON | O3HAKOMIIEHUE C TIOHATHEM MPOU3BOAHOM;
(YyHKUMHA. YPaBHECHHE KAcaTelIbHON K| M3ydEHHE U (GopMyIMPOBaHUE ee
rpadpuky  QyHkumu.  [IpoM3BOJHBIC| MEXAHUYECKOTO W TE€OMETPHUYECKOTO CMBICIA,
CYMMBI, Pa3HOCTH, NPOU3BEIACHUS,| U3YUCHUE JIrOpuT™MA BBIYMCIICHHS]

HYaCTHBIC. HpOI/IBBOI[HBIe OCHOBHBIX

[IPOM3BOAHON Ha MpH-
MTHOBEHHON CKOPOCTH U

MCPC  BBLIYMCIICHHA
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3IEMEHTAPHBIX (YHKLIMIA.
[Ipumenenue [TPOU3BOJHOM K
UCCIIEIOBAHUIO (GyHKIMA u

NOCTPOEHUIO rpadukos. [1pon3BoaHbIE
o0paTtHOi (QYHKIMM W KOMITO3ULUHU
¢yHkumun. [IpuMepsl MCNOMB30BAHMS
MIPOU3BOTHOM TS HaxXOXKJICHNUSA
HAWIYYIIEr0 PELICHUs B IPHUKIIAJIHBIX
3amadax. Bropad npousBomHas, ee
TrEOMETPUYECKMIT ¥ (PU3HYECKUI
CMBICII. HaxoxaeHue CKOpOCTH JUis
nporecca, 3aJaHHOro (opMysnod u
rpauKoMm.

YIJIOBOTO Kod(ppurenra KacaTeIbHOM;
COCTABJICHHE YPABHECHHUSI KAaCaTEIbHON B 00IIEM
BU/JIE, YCBOECHUE NPaBWI Ju(pPepeHIIMpOBaHMS,
TaOJIMLbI MPON3BOAHBIX 3JIEMEHTAPHBIX
(GyHKIUH, MPUMEHEHUE JUIS
muddepenmpoBanus (YHKIUHA, COCTABICHHS
YPABHEHHUS KacaTrelIbHON, M3YyYEHHE TEOPEM O
CBS3M CBOMCTB (YHKUMU W NPOU3BOIHOIA,
(OpMYTUPOBKA MX; MPOBEACHUE C TMOMOIIBIO
MPOU3BOIHOR UCCIIEIOBAHHUS (yHKIMH,
3alaHHON  (POPMYJIO; CTAHOBJICHHE CBSI3H
CBOMCTB (PYHKIMM W TPOW3BOAHOW MO HX
rpadukaM; TPUMEHECHUE MPOU3BOJHON st
pEIIEHUS 334a4 Ha HAXOXKACHUE HarOOJIBIIETO,
HAaUMEHBIIETO 3HAYEHUS W HA HAXOXKICHUE

JKCTpEMYMA.

Cocrapystromeit st pazaena 10 MHTET'PAJT U ET'O IIPUMEHEHME sBnsitorcs
CJIICYIOLIUE TUIAKTUYECKUE €UHULBL:

10.1 TIlpumeHeHHE ONPEAEIECHHOTO
MHTErpana A HaxXOKACHUS TUIOIAIN
KPUBOJIMHEWHON Tparneunn. dopmyna
Herorona-  JleitOnmnma.  ITpumepsl
NPUMCHEHUS WHTErpala B (PU3HKE W
TE€OMETPHUH.

O3HaKOMJICHUE C TIOHATUEM WHTETpalia H
nepBOOOPa3HOIA, U3y4YeHUe [paBuia
BBIYKMCIICHUAS ~TEPBOOOPA3HOM H  TEOPEMBI
Herotona- JleliOnuna; peuieHue 3a1a4 Ha CBsI3b
epBOOOPA3HOIMA u €€ MPOU3BOIHOM,
BBIYMCIICHUE MEPBOOOpA3HOM i1 JAAHHOM
(YHKIMW, pEHICHUE 3aJa4 Ha NPUMEHEHUE
UHTErpajia JUTS

(PU3HYECKUX BETUYUH U ITOIIACH.

BBIYUCJICHUA

CocraBmstromeii amst paspena 11 DJEMEHTBI TEOPHMM BEPOSTHOCTEM U
MATEMATHUUYECKOM CTATUCTUKY sBrnstoTcst CIEAyIOMHAE THAAKTHIECKHUE

S IUHULIEL
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11.1 CoObITHE, BEPOSTHOCTH COOBITHS,
CIIO)KEHUE 51 YMHOKEHUE
BeposTHocTel. [lonstue o
HE3aBUCUMOCTU COOBITHH. JIMCKpeTHas
CilyyaiiHas  BEJIIMYMHA, ee
pacnpeacacHusl. Hucnoselie
XapaKTEPUCTUKHA  TUCKPETHOMN
CIYYaHOW BEIUYHHBIL.

3aKOH

Iloasite o0
3aKOHE OOJIBIIINX YUCEIT.

M3yueHue  KIIACCMYECKOr0  ONPENEIICHUs
BEPOSATHOCTH, CBOWCTB BEPOSTHOCTH, TEOPEMBI
O CYMME  BEPOSATHOCTEH,  PacCMOTPEHHUE
NPUMEPOB BBIYMCIICHHSI BEPOATHOCTEHA;

pelIcHNE 3a7a4 Ha BBIYMCIICHUE BEPOSTHOCTEH
COOBITHIA.
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11.2
reHepaiibHas COBOKYITHOCTE, BEIOOPKa,
cpemHee apumMeTHuecKoe, MeauaHa.

[Ipencrasnenue JIAHHBIX,

[loHsATHE 0 3aMa9axX MAaTEMATHYECKOMN
CTaTUCTHKH.

O3HaKOMJICHUE C MPEACTABICHUEM YHCIOBBIX
JAHHBIX W WX XaPaKTEPUCTUKAMH, PELICHUE
NPAKTUYECKHAX 3a/1a4 Ha 00pabOTKy YHMCIIOBBIX
JAHHBIX, BEIYACIICHUE UX XapPAKTCPUCTHK.

Cocrapmsiromert s pazaena 12 YPABHEHUA WM HEPABEHCTBA  saBnsiroTcs
CJICAYIOLIUE NUIAKTUYECKUE CTUHULIBL

12.1 PamponaneHeIe,
WPPALMOHAIBHBIC, TOKA3aTCIIbHBIC W
TPUTOHOMETPAYCCKUE YPABHCHUS W

O3HaKOMJICHME C MPOCTCHINUMU CBEICHUSMHU O
KOPHSX anreOpanvecKnx YPaBHEHUH,
NOHSTHSIMU UCCIIEAOBAHUSI YPABHEHUI H CUCTEM

CUCTEMBIL. PaBHOCHIBHOCTE | ypaBHEHMH. M3yueHne T€OpUM paBHOCUIIBHOCTH

VPaBHEHUI, HEPABEHCTB, CUCTEM. | yDABHECHUM W €€ NPUMCHEHHMS, PELICHUE

OCHOBHBIE TPUEMBI KX PEILEHUSI. pPallMOHANIBHBIX, HMPPALUOHAIBHBIX,
MOKA3aTeJIbHBIX " TPUTOHOMETPAYECKUX
VPaABHEHUA U CUCTEM.

12.2 HepaBenctBa. PanumonanbHble, | O3HAKOMIICHME ¢ OOOIMMH  BOMPOCAMH

WUPPALMOHAIBHBIC, TIOKA3ATEIbHBIE W | PEIIEHUS  HEPABEHCTB M MCHOJb30BAHUE

TPUTOHOMCTPHUUYCCKUC HCPAaBCHCTBA.

OCHOBHBIE TPUEMBI KX PEILEHUSI.

CBOMCTB M rpa@ukoB (YHKIUH NPH PELICHUA
HEPABEHCTB,

PELIEHNE HEPABEHCTB U CUCTEM HEPABEHCTB C
NPUMECHEHHUEM PA3JIMUHBIX CITIOCOOOB.

12.3 MeTOAUHTEPBATIOB.
H3o0pakenne KOOPIMHATHOM
IJIOCKOCTHU pELICHAN

Ha
MHOECTBA
VPaBHEHU W HEPABEHCTB C JBYMS
MEPEMEHHBIMU M KX CUCTEM.

Hcnone3oBanue cBOMCTB U rpadmkoB PpyHKIUI
JUIS ~ PEUICHHs  yPaBHEHWH,  MOBTOPEHHE
OCHOBHBIX  NPHEMOB  PELICHUS  CUCTEM,
pPEIIECHUE YPAaBHEHUH C NPUMEHEHHEM BCEX
OpUEMOB  (pa3loXKEeHUs1) Ha  MHOXHUTEIH,

BBCACHHA HOBBIX HCU3BCCTHBIX, IMOACTAHOBKH,

rpa)u4ecKOro METo1A).
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3. YC/IOBUA PEANNSALVW MPOTPAMMBI ANCLUNTTNNHBI

3.1 TpeboBaHUA K MaTepuanbHO-TEXHUYECKOMY 06eCnevYeHnto
MporpamMmma y4ebGHOW ANCLUUNNNHBI peann3yeTcs B y4eO6HOM KabnHeTe maTeMaTUKM.
O6opypoBaHmne y4ebHOro KabunHera:
*  MHOroyHKLMNOHabHbIA KOMMNNEKC NpenoaaBaTens;
e HarnsggHble nocobusi (KOMMNeKTbl Yy4yebHbIX Tabnuuy, nnakaToB, MOPTPETOB
BbIAAKOLLNXCA YUYEHbIX-MAaTEMATUKOB 1 Ap.);
*  NH(OPMALNOHHO-KOMMYHUKaTUBHbIE CPEACTBa;

* IKPaHHO-3BYKOBbI€E nocooums;
* KOMMEKT TEXHUYECKOW OOKYMEHTaUWW, B TOM HMUCNE NacnopTa Ha CPEACTBaA

06yl-IeHl/IF|, NHCTPYKLUNKN 1O NX NCMOJIb30OBAHNIKO N TEXHUKE 6e30MacHOCTU;

e 6MBNMOTEYHbIN (HOHA.

3.2 WNHpopmaynoHHoe obecneyeHune
NH(popmaunoHHoe obecrneveHne 00yUYeHUA COLEPXUT NepeyeHb PEKOMeHAYyeMbIX

yueOHbIX U3[aHUii, NHTepHeT-pecypcoB, AONOMHUTENbHOI NMTEpaTypsbl.

Y4yebHO - MeToAnYeckoe obecneyeHune

1 bawmakoB M./. Marematvka: anrebpa W Havana MaTemMaTMyeCKOro aHanmsa, reoMeTpus:
yueb.4na CTyA. yYpexaeHuin cped. npod). obpasoBaHus / M.W. bawmakos. — M., 2016.

2. ATtaHacaH J1.C., bytys3os B.®., Kagomues C.b. n gp. F'eomeTpus (6a30Bbii U NPOQUIbHbIN
ypoBH©). 10-11. - M., 2012.

3. CmwupHosa N.M. leomeTpusa. 10 (11) kn. - M., 2010.

4. LWapbirnH N.@. IeomeTpus (6a30Bblit ypoBeHb) 10— 11 kn. M:-2012

NHTepHET-Ppecypcbi:

1 http://www.exponenta.ru/educat/links/l educ.asp#0 -  TlonesHble  CCbIJIKW  Ha  CaWThl
mMaTteMaTuyecKoi 1 o6pasoBaTe/IbHON HanpaBNeHHOCTU: YyebHble MaTepuasbl, TECTbI
2. http://www.fxyz.ru/ - VIHTepaKTMBHbIA CNpaBOYHWK (HOPMYN W CBeAeHWUs Mo anrebpe,

TPUFOHOMETPUN, FTEOMETPUN.
3. http://maths.yfal.ru - CnpaBOYHNK COAEPXUT MaTepuan Nno matematunke (apumeTmka, anredpa,
reoMeTpus, TPUrOHOMETPUS).

4. allmatematika.ru - OCHOBHble (opMynbl MO anrebpe W reoMeTpun: TOXAECTBEHHbIE
npeobpas3oBaHuUs, NPoOrpeccmmn, NPom3Bo4Hass, CTePeOMeTpPUs 1 Npou.

5 www.school-collection.edu.ru (EanHas Konnekunm ungpoBbix 06pasoBaTe/bHbIX PECYpCoB).

6.  www. fcior. edu. ru (MHhopmaunOHHbIE, TPEHUPOBOYHbLIE N KOHTPOJIbHbIE MaTepuarbl).

33


http://www.exponenta.ru/educat/links/l_educ.asp%230
http://www.fxyz.ru/
http://maths.yfa1.ru/
http://allmatematika.ru/
http://www/
http://www/

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI

ANCHUILIMHBI

PesynbTaTnl 00yyeHus
Ha ypoBHe y4eOHBIX nelicTBUi

®DopMBI 1 METOABI
KOHTPOJISI H OLIeHKHU
pe3yJbTATOB 00y4eHHUs

3HATH/MOHUMATD:

® MpEACTaBJIEHUE O MATEMATHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
® 3HAYMMOCTb MATEMATHUKHU JJI1 HAYYHO- TEXHUUYECKOT O MPOrpecca,
® OBJIAJICHUE MAaTeMAaTHYECKUMH  3HAHUAMHM UM YMEHUSIMH,
HEOOXOIMMBIMHU B TTOBCEIHEBHOMN JKU3HU,

® MPEACTABJIEHUE O MAaTEMATHUYECKUX MOHIATUAX KAaK BaXKHEWUIINX
MaTEMaTHYECKUX MOAENSAX, MO3BOJSIOIIUX OMNMCHIBATL M M3Yy4aTb
pa3HbIE MPOLECCHI U SIBJICHHUS,

® BO3MO)XHOCTM aKCHOMATHYECKOrO MOCTPOEHUS MATEMAaTHUYECKHUX
TEOPHI;

® TpeACTaBiieHHE OO0 OCHOBHBIX TIOHSATHUSX MAaTeMaTHYECKOTO
aHajM3a M UX CBONCTBAX;

® pACro3HaBaTh FreoMeTpHUecKre (PUTyphI HA YepTekax, MOACNSTX U
B peajibHOM MHpE;

® MpEACTAaBJIEHUNH O TIpOLeccax U SBJICHUSX, HMEKOLIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
peaJbHOM MHPE, OCHOBHBIX [MOHSTHUAX OJJIEMEHTAPHOU TEOpUU
BEPOSITHOCTEH

Ymetn:

* YMEHHME CaMOCTOSTEIbHO ONPENeNATh LeNd AEATCIIbHOCTH U
COCTAaBJIATh MJIaHBI 1€ TEIbHOCTH,

* BJAJACHUE METONAMHU JOKA3aTENbCTB M AJrOPUTMOB peELIEHUs,
YMEHHE UX NPUMEHSTh, POBOAUTDH 1OKA3aTEIbHBIE PACCYKACHUS B
XOJl€ pelIeHUs 3a/1aY,

* BJAJICHUE CTAHAAPTHBIMU NPHEMAMHU PELIEHUS PAalMOHAJbHBIX U
HPPaLIMOHAJIBHBIX, MOKa3aTeJIbHBIX, CTETICHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUN M HEPABEHCTB, HMX CHUCTEM,
HCIIOJIb30BAHNUE FOTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM;

* BJIaICHUE OCHOBHBIMHU MOHSTUSIMU O MJIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUIECKHX (PUTYPaX, UX OCHOBHBIX
CBOWCTBAX,;

* HCHOJIb30BAHHUE FOTOBBIX KOMITBIOTEPHBIX IPOTrPaMM, B TOM YHUCJIIE
IUIs1 TOMCKA My TH PELICHUS U UJUTIO CTPALIMK PELICHUS Y pABHEHUI U
HEPAaBEHCTB,

* BJAJECHUE YMEHUEM XapaKTepU3OBaTh TMOBENEeHUe (HYHKIUH,
WCTIOJIb30BAHUE TOJYYEHHBIX 3HAHUN i1 ONUCAHUS W aHajau3a
peabHbIX 3aBUCUMOCTEN,

* TpPUMEHEHUE W3yYEHHBIX CBOWCTB TI'E€OMETPUYECKUX (PUTYP H
dopMyNl s pelieHus TeOMETPUYeCKHX 3amady ¢ 3a7ad ¢
MPAKTUYECKHUM CONEPIKAHUEM,

* BJIAJICHUE HABBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MPOrpaMM MPU PEIICHUH 3aa4.

YCeTHBIT  ompoc,  aHaIu3

MPaKTUYECKOH paboTsl,
CaMOCTOSITEJIbHBIE ~ Pa0OTHI,
KOHTPOJIbHbIE paboTsl,
9K3aMeH.
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KonTpone ¥ OlGHKAa  pe3yibTaroB  OCBOEHUS  Y4EOHOW  AMCLMIIMHBI
OCYILIECTBIISIETCSl MPENOJABATENEM B IMPOLECCE MPOBEACHUS TMPAKTUYECKUX 3aHATHA,
nabopaTopHBIX pabOT, TECTHUPOBAHUS, a TakKe B PE3YJbTATe€ BBIMOJIHEHUS
00y4aroMMUCs UHANBUAYAIbHBIX 3aJaHH, MTPOEKTOB, UCCIICAOBAHUN.

Pe3ynbrarel 00y4eHHs pACKPBIBAKOTCS  YepeE3 YCBOEHHBIC 3HAHUS U
NPUOOPETEHHBIE YMEHHUS, HAMPABJICHHBIC HA MPUOOPETEHUE OOIUX KOMIETCHIUM.

IJIAHUPOBAHUE YUEBHBIX 3AHATHI C HCITIOJIb30OBAHUEM
AKTHUBHbBIX U THTEPAKTUBHBIX ®OPM U METO/J10B OBYYEHUA

Ne AKTHBHBIE H
Koua-
n/n Tema yueOHOTO 5o HHTEPAKTHBHBIE dopmupyembie
3aHATHS 4ACOB (¢popmbI U MeTOABI YHUBEpCATbHbIE yuyeOHbIe
o0y4yeHusi AeHCTBUS
Tpuronomerpuueckas u 2 Paz0op KOHKpETHBIX JInunoCTHBIE
nokasarenbHas popma cUTyauui
KOMIIJIEKCHBIX YU CEeI
IIpsiMble 1 TIIOCKOCTH B 3 Meton padoThl B MasbIx | JIMUHOCTHBIE, KOMMYHUKATHBHBIE
MIPOCTPAHCTBE rpynnax: Kpyribli CTOJ
Pemenne 4 Merton «Curyanus- Ilo3naBaTenbHbIC
TPUTOHOMETPUUECKUX YIPAKHEHUE»
YPaBHEHHI
MOBBILIEHHON
CJIIOKHOCTH
IInomanb noBepxHOCTH 2 Meton «Mosrosoii Perynsarusneie
yacTel mapa LITYPM»
[Tpubmmxennble 1 JHenosas urpa KoMMyHHKaTHBHBIE, THYHOCTHBIE
METO/IbI BBIYHUCIICHUS
ONpeAENeHHOr0
WHTerpaja
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NNCT UBMEHEHWIN N AOMNONHEHWIA, BHECEHHbIX B
PABOYYIO NMPOITPAMMY

Ne n3MeHeHuUs, fata BHECEHUA N3MeHeHus; Ne
CTpaHuLUbl C U3MEHEHNWEM,

BbINO CTANO
OcHoBaHue:
Mognuce nnua BHeCLero N3MeHeHus

Ne n3MeHeHuUs, fata BHeCEHUS N3MeHeHUus; Ne

CTPaHULbl C N3MEHEHWEM;

BblN10 CTANO
OcHoBaHWe:

Moanuch Nnua BHeCLLIEero N3MeHeHus

Ne n3MeHeHuWs, fata BHECEHUSA n3MeHeHus; Ne

CTPaHULbl C N3MEHEHWEM;

bbl10 CTAJIO
OcHoBaHue:

Mognnch Nnua BHECLero M3MeHeHus

Ne n3MeHeHUs, fata BHeCEHUS n3MeHeHus; Ne

CTpaHuUbl C U3MEHEHWEM,

BbIJ1O CTANO
OcHoBaHWe:

Moanuch Nnua BHeCLLEero N3MeHeHus
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