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H.]'IaHI/IpyeMble Pe3yJabTaThbl 0CBOCHUSA COACPKAHUA KypcCca

JINYHOCTHBIE Pe3VJbTAThI

— opueHTanus OOydYaloIIMXCs Ha peau3alyio TO3UTUBHBIX JKU3HEHHBIX TIEPCIEKTUB,
WHUIIMATUBHOCTh, KPEaTHBHOCTh, TOTOBHOCTH W  CHOCOOHOCTh K  JIMYHOCTHOMY
CaMOOTIPEICIICHUIO, CITIOCOOHOCTh CTABUTH IIETTH U CTPOUTH KU3HECHHBIC TUIAHEI;

— TOTOBHOCTh M CHOCOOHOCTh OOYYAIONIMXCS K OTCTAWBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT'O MHEHHSI, TOTOBHOCTh M CIIOCOOHOCTh BHIPA0ATHIBATh COOCTBEHHYIO MO3HUIIUIO;
— pa3BUTHE KOMIIETCHIIMI COTPYTHHYECTBA CO CBEPCTHUKAMH, IETHMH MIIAJIIIETO BO3pAacCTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIIeI0BATENbCKOM,
MIPOSKTHOM M IPYTUX BUJAX JEATEILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHMIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUHM BCEH JKMU3HHU; CO3HATEIILHOE OTHOIICHHE K HENMPEPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTECIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JEATEIbHOCTH;

— OCO3HaHHBIN BbIOOpP Oyayiei mpodeccuu Kak MyTh U croco0 peanus3anii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

— chopMHUPOBaHHOCTH OTBETCTBEHHOI'O OTHOIICHHS K YUCHUIO; YBAKUTEIHHOTO OTHOLICHHUS K
TPYIy, HATMYHUE OIBITA YIaCTHUS B COUATBLHO 3HAYUMOM TPYIIC;

— TOTOBHOCTh OOYYaIOUIMXCSA K TPYJOBOH MNpO(eCcCHOHAILHOW IESTENbHOCTH Kak K
BO3MOXXHOCTH YYacTHUs B PCENICHWHM JIMYHBIX, OOINECTBEHHBIX, T'OCYAAPCTBECHHBIX,
0OIIeHaIMOHATIBHBIX MTPOOJIEM;

— cOpPMHUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHsI HAayKH M OOIICCTBEHHON IPAKTHUKH, YYUTHIBAIONICTO COLMAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTO00pa3ne COBPEMEHHOTO MHPA;

— OCBOCHHOCTb COIIMAJIbHBIX HOPM, IIPABUJI TIOBEACHUS, posiel U (hOpM COIMAIbHOM KHU3HU B
rpynnax u cooOuecTBax.

IIpenMeTHBIE Pe3YIbTATHI

[IpenmeTHble pe3yabTaThl OCBOEHUS Kypca anreOpbl M Hayal MaTeMaTHYeCKOTo aHaliHu3a Ha
yriay0a€HHOM YpOBHE OPUEHTHPOBAHBI IPEUMYIIECTBEHHO HA MOJTOTOBKY K MOCJIEIYIOIIEMY
npopeccHOHaIbHOMY  OOpa30BaHMIO,  pPa3BUTHUE  WHAMBHUIYAJbHBIX  CIIOOOHOCTEH
oOyuaromuxcsi myTéM Oojiee riIyOOKOro, 4em 3TO IMpeaycMaTpuBaeTcsi 0a30BBIM KypcoM,
OCBOCHHS OCHOB HAayK, CHUCTEMAaTHUECKMX 3HAHUH U CIOCOOOB JEHCTBUH, NPUCYIIUX
JAaHHOMY Y4eOHOMY IIpEIMETY.

YrnyOnéHHbI ypOBEHb M3y4eHHUS aiareOpbl U Hayal MaTeMaTHUYeCKOTO aHajlu3a BKIIOYAeT,
KpOMe MEpEeYUCICHHBIX HUXKE PE3YyJIbTaTOB OCBOCHUS YIIIyOJIEHHOTO Kypca, U pe3ylbTaToB
OCBOEHUS 6a30BOI0 Kypca, JaHHbIE paHee:

1) chopMHUPOBAHHOCTH MPEACTABICHHUIA O HEOOXOIMMOCTH JT0OKA3aTeILCTB MTPH 00OO0CHOBAHUHT
MaTeMaTUYECKUX YTBEPXKJICHUM M POJU AKCUOMATUKU B TPOBEIECHHUU JEAYKTHUBHBIX
pacCyXIEHHUI;

2) copMHPOBAHHOCTH MOHATUHHOTO ammapara o OCHOBHBIM pa3jieia Kypca MaTeMaTHKH;
3HAHUN OCHOBHBIX TeopeMm, (OpMyJ YMEHUS HX NPUMEHSTh, YMEHHUS JIOKa3bIBaTh
TEOpPEMBI U HAXOJUTh HECTaHAapTHBIC CIIOCOOBI peIIeHHs 3a/1a4;

3) chopMHPOBAHHOCTH YMEHHI MOJEIMPOBATh pealilbHbIE CHTYallud, HCCIIEe0BATh
MMOCTPOEHHBIE MOJIENU, UHTEPIPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT;

4) chopMHPOBAHHOCTh TMPEACTABICHUI OO0 OCHOBHBIX MOHSITHAX MaTeMaTHYECKOTO
aHallM3a U UX CBOICTBAX, BIAJeHIE YMEHHEM XapaKTepHU30BaTh MOBEACHUE (YHKIIHM,



WCIOJIb30BAaHNE TONYYCHHBIX 3HAHWW N7 ONHUCAHWS W aHauu3a peabHBIX
3aBHCHUMOCTCH;

5) BiajcHUEe YMEHUSIMH COCTABJICHHS BEPOSTHOCTHBIX MOJEJICH MO YCIOBHIO 3aJa4yd U
BBIUHCIICHHUSI BEPOSITHOCTU HACTYIUICHUS COOBITUH, B TOM YHCJIE C MNPUMEHEHUEM
dbopMys1 KOMOMHATOPUKH ¥ OCHOBHBIX TEOPEM TCOPHH BEPOSTHOCTEU; MCCIEIOBAHUS
CIIy4alHbIX BEJTMYMH IO UX PACHPEEICHHUIO.

Inemenmol meopuu MHOIHCECME U MAMEMAMUYECKOU 102UKU

BbInyckHUK Hay4YHuTCA:

CB00OHO OmeprpoBaTh NOHATUAMU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA,
MMOJIMHOKECTBO, TEpPECceUCHHE, OOBCIMHEHWE U PA3HOCTh MHOXECTB, YHCIOBBIC
MHOKECTBA Ha KOOPJUHATHON MPSMOH, OTPE30K, HHTEPBA, MOJIYHHTEPBAJ, TPOMEKYTOK
C BBIKOJIOTOW TOYKOM, rpaduueckoe IMpeAcTaBIeHUE MHOXKECTB Ha KOOPAMHATHOU
IUIOCKOCTH; 3a/1aBaTh MHOXKECTBA MEPEYUCICHHEM M XapaKTEPUCTHUECKUM CBOWCTBOM;
MPOBEPATh TMPUHAMICKHOCTh JJIEMEHTa MHOXECTBY. HaxomuTe mepecedeHue u
00BEIMHEHNE MHOXKECTB, B TOM 4YHCIIE MPEJCTABICHHBIX TpaUuecKd Ha YHCIOBOU
npsIMOM M Ha KOOPAMHATHOM IUIOCKOCTH. OmnepupoBaTh MOHATUSMU: YTBEPXKIEHUE,
OTPUIIAHWE YTBEP)KICHUS, WCTUHHBIC W JIOKHBIC YTBEPXKICHUS, NMPHYUHA, CIICACTBHE,
YACTHBIM cllydail OOIIeT0 YTBEPXKICHUS, KOHTPIPHUMEP; MPOBOJHTH JOKa3aTEeIIbHBIC
paccyxaeHus st 000CHOBaHMSI ICTUHHOCTU yYTBEPKICHUH.

B nosceonesnoil srcuznu u npu usyyeHuu opyeux npeomemosg: UCTOIb30BaTh YUCIOBBIC

MHOKE€CTBAa Ha KOOPJWHATHOW MPSIMOW U Ha KOOPAWHATHOW IJIOCKOCTH JJISi OMHCAHUS

peaIbHBIX MPOIECCOB U SBIEHUI; MPOBOIUTH JOKa3aTelbHbIE PACCYKICHUS B CUTYaIUAX

MMOBCETHEBHOM JKU3HHU, IIPH PEIICHUH 337a9 U3 IPYTHX TPEIMETOB

Buinyckunux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

Onepuposamsb  nousmuem OnpeoeseHus, OCHOBHbIMU BUOAMU  ONpedeleHuUll,
OCHOBHLIMU ~ BUOAMU  MeopeM, NOHUMAMb CYMb KOCBEHHO20  OO0KA3AMENbCmed,
onepuposamv NOHAMUAMU CYEMHO20 U HeCUeMmHO20 MHONCeCMBAd; NPUMEHIMb Memoo
mMamemamuyeckol UHOYKYuu OJisl NPOBEOEHUs. PACCYHCOCHUU U O00KA3amelbCme U npu
peweHuu 3a0ad.

B nosceonesnoii owcuznu u npu uzyyeHuu Opyeux npeomMemos: UCNOJb308aMb
MeopemuKo-MHONCECMBEEHHBILL SA3bIK U A3bIK JIO2UKU OJI51 ONUCAHUS PealbHbIX NPOYECco8 U
A61eHUl, NPU peueHUulU 3a0a4 Opy2ux y4eOHbLX NpeoMemos.

Yucna u eviparcenus
BrinyckHHUK Hay4YuTCA:

CB00OHO OMEepUPOBATH MOHATHUSAMU: MHOKECTBO HATypaIbHBIX YUCEN, MHOXKECTBO
LEeNbIX 4YHcen, OOBIKHOBEHHass MApoOb, JecATUYHas ApoOb, CMEIMIaHHOE YHCIIO,
palMOHAIBHOE YHCIIO, MHOYKECTBO PAalMOHAIBHBIX YHUCEJN, HPPALUOHAIBHOE YHUCIIO,
KOPEHb CTEIEHU N, JACHUCTBUTEIBHOE YHUCIO, MHOXECTBO JEUCTBUTEIBHBIX YHCEIL,
reoMeTpuyecKas MHTEpIpeTaIus HaTypaJbHBIX, LIEJIBIX, palMOHAIBHBIX,
JICHCTBUTEIBHBIX YMCEIl; JOKa3blBaTh W MCIIOJIb30BaTh MPU3HAKU ACIMMOCTH CYMMbI U
MPOU3BEICHUS TTPU BBIMOJIHEHUH BBIYMCIEHUN U PEIICHUU 3a/1a4; BBIIOJIHATH OKPYTJICHUE
pallMOHAIBHBIX Y MPPALMOHAIBHBIX YHCEN C 3aJaHHOM TOYHOCTBIO; CPaBHMBATH
JIEHCTBUTENLHBIE YHUCJIAa PA3HBIMHU CIIOCOOAMHM; YIOPSAIOYMBATH UYWCIIA, 3alMCaHHBIC B
BUJIe¢ OOBIKHOBEHHOH W AECATUYHOW IpoOu, 4Mcia, 3alHMCaHHBIE C HCIOIh30BAaHUEM
apru(pMETUIECKOTO KBAJPATHOTO KOPHsI, KOpHEW creneHu Oosbmie 2; Haxomuth HOJ u
HOK pa3upiMu crocobamMu W HCMONB30BaTh WX MPH PEIICHUH 3a7a4; BBIMOIHATH
BBIYUCIICHHSI W TIPeoOpa3oBaHUs BBIPAKECHHM, COAEpX AIINX JCHCTBUTEIbHBIC YHCIA, B
TOM YUCJIE KOPHHU HaTypaJIbHBIX CTEIICHEN;

BBITIONHATh CTAHJAPTHBIE TOXKIACCTBEHHBIE MPEOoOpa3oBaHUsl TPUTOHOMETPHUECKHUX,
norapu()MHUYECKUX, CTETIEHHBIX, HPPAIIMOHAIBHBIX BRIPAKEHUH.

B noeceonesnoti srcuznu u npu uzyuenuu opy2ux npeomemos: BbIIOTHATH U



OOBSICHSITH CPaBHEHHE PE3YJIbTATOB BBIYMCICHUH MPU PEIICHUU MPAKTUYCCKHUX 3a/ay, B
TOM 4YHCJIEe TNPHUOJIMKEHHBIX BBIYMCICHHUN, HWCIONB3Yys pa3HbIe CIOCOOBI CpaBHEHWIA,
COCTABIISITh M OIEHHWBATH PAa3HBIMH CIIOCOOAMH YHCIIOBBIC BBIPQKCHUS MPU PEIICHUU
MPAKTUYECKUX 3aJ1a4 U 337249 U3 JPYTUX Y4eOHBIX MPEIMETOB

Buvinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

C800600HO Onepupo8amMb YUCLOBLIMU MHONCECMBAMU NPU PEUEHUU 3A0aY, NOHUMANMb
NPUYUHBL U OCHOBHBLE UOeU PACUUUPEHUS YUCTIOBbIX MHOMCECNE, 81A0eNb OCHOBHBIMU
NOHAMUAMU MeOPUYU 0eTUMOCIU NPU PEUleHUU CMAHOAPMHBIX 3a0ay umems 6a306bvle
npeoCmasieHusi 0 MHONCECMBE KOMNIEKCHbIX YUCel, CBOOOOHO BbINOIHSAMb MONCOECEEHHbIE
npeobpaz06anss MpUeOHOMEMpPULeCKUX, 102apUpPMUIecKux, CmeneHHbIX 8blPaANCeHUll,
gnaoems popmynou 6unoma Hotomona; npumename npu pewienuu 3a0a4 meopemy o
nuHetinom npeocmasgnenuu HOJ[; npumensmov npu pewenuu 3aday Manyio meopemy @epma;

Ipumensimov npu pewienuu 3a0ay meopemuKo-4uciosble QYHKYUU.: YUCio U Cymma
Odenumernetl, yHKyuro Jiiepa; NPUMEHAMb NPU peleHuU 3a0ay yentole Opoou, npumeHsms
npu peuerHuu 3a0ay MHO204JIeHbL C OeUCMBUMENbHbIMU U YeablMu Kodppuyuenmamu,
81a0ems NOHAMUAMU NPUBOOUMBLIL U HENPUBOOUMDbLL MHOLOULEH U NPUMEHAMb UX NPU
peuterHuu 3a0ay, npumersams npu peweHuu 3a0ay OCHOBHYI0 meopeMy aneeOpvl; NPUMEHAMb
npu pewienuy 3a0ay npocmetiwiue QYHKYUU KOMNIEKCHOU NepeMeHHOU KaK 2eomempuiecKue
npeobpazoeans

Ypasnenun u nepasencmea

BhinmyckHUK Hay4uTCs:

CB0oOOHO oOmMEepUpOBaTh MOHATUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPAaBHEHUs M HEPABEHCTBA, YPABHEHHE, SBIIIOILEECSH CIEACTBHEM JAPYroro ypaBHEHUS,
YpaBHEHHUsI, PABHOCWJIbHBIE HAa MHOXKECTBE, PaBHOCWIIbHbIE NpeoOpa3oBaHUs YPAaBHEHMIA;
pelars pa3Hble BUbl ypaBHEHUN
U HEpPaBEHCTB M MX CUCTEM, B TOM YMCJIE HEKOTOpble ypaBHEHUS 3-i u 4-i creneHei,
NpOOHO-pallMOHAJIbHBIE U UPPALMOHATIbHBIC; OBJIAZIETh OCHOBHBIMU TUIIAMU IOKA3aTENbHbIX,
JorapuMHUUECKUX, HUPPALMUOHAIBHBIX, CTENEHHBIX YypPaBHEHUH M  HEPABEHCTB MU
CTaHJApPTHBIMU METOAAMM UX PEIIECHUN U NPUMEHATHh UX IPHU PELIECHUHU 3a7ad; INPHUMEHAThH
TeopemMy be3y K penieHuro ypaBHEHH; IPUMEHATh TeopeMy Buera miis pemeHus HeKOTOpPhIX
YPaBHEHUW CTENEHW BbINIE BTOPOM; ITOHUMATh CMBICI TEOPEM O pPaBHOCWIBHBIX H
HEPaBHOCUJIbHBIX NMPEOOpPa30BaHUAX YPaBHEHUN U YMETh MX JIOKa3bIBaTh; BIAJETh METOJIaMH
pelieHusl ypaBHEHUI, HEpPaBEHCTB U HX CHCTEM, YMETb BBIOMpaTb METOJl PELICHHs U
00OCHOBBIBaTh CBOM BBIOOpP; MCIOJIb30BATH METOJI MHTEPBAJIOB AJIs PEIICHUsS HEPaBEHCTB, B
TOM 4HUCJEe OPOOHO-PALIMOHANBHBIX U BKIIIOYAIOLIUX B ce0sl MppallOHAIbHbIE BBIPAXKECHUS;
pemath anredpandyeckue ypaBHEHHMs U HEpaBEHCTBA M MX CHCTEMbl C IapaMeTpaMu
anreOpandeckuM M rpadMuecKuM MEeTOJaMM; BJIaJeTh Pa3HbIMM METOJaMH J0Ka3aTelbCTBa
HEPABEHCTB; peIllaTh ypaBHEHUS B ILIEJbIX YMCIaX; M300pa)xkaTb MHOXKECTBA Ha IIOCKOCTH,
3a/laBaéMble ypaBHEHUSIMH, HEPABEHCTBAMM M HUX CHCTEMaM{; CBOOOJHO MCIOJIb30BaTh
TOKJIECTBEHHBIE MPEOOpa30BaHMsI IPH PELLICHUN YPABHEHUH U CUCTEM ypaBHEHHUH .

B noeceonegnoti ocusnu u npu uzyuenuu Opy2ux npeomemos. COCTaBIATh U PpeIIaTh
YpaBHEHHUSI, HEPABEHCTBA, UX CHUCTEMBI MPH PEIIEHUHU 3a7ad APYTUX Y4YEOHBIX MPEIMETOB;
BBINOJIHATh OLEHKY MPaBIONOA00Us Pe3yJbTaTOB, MOIYYaeMbIX MPH PEIICHUH Pa3InYHbIX
YpaBHEHU, HEPABEHCTB M UX CHCTEM IPH PELICHUH 3ajad IPYruX y4eOHBIX MpPEIMETOB;
COCTABJIATH M pELIATh YPaBHEHMs M HEPABCHCTBA C IapaMeTpaMM IIpU PELICHUU 3aaad
IpyTux Y4eOHbIX NPEIMETOB; COCTaBIATh ypaBHEHUE, HEPABEHCTBO WJIM HUX CHCTEMY,
ONMCBIBAIOIIUE pEATbHYI0 CHUTYallMI0 WIA NPUKIAAHYIO 3aJady, WHTEpPIPETUPOBATH
ITOJIyYEHHBIE PE3YJIbTAThl; HCIIOIb30BATh MPOTPAMMHBIE CPEJICTBA IIPU PEIIEHUN OTAEIBbHBIX
KJIACCOB YPaBHEHUH U HEPABEHCTB

Buinycknuk noayuum 603MOHCHOCHb HAYYUMbCA:



C60600H0 onpedensmv mun u GuvlOUPAMb MemoO peuleHUus NOKA3AMeNbHbIX U
JI02apU@PMUUECKUX YPAGHEHULL U HEPABEHCNS, UPPAYUOHATLHBIX YPAGHEHUU U HePABEHCMS,
MPULOHOMEMPUUECKUX YPAGHEHULL

HepageHcms, ux cucmem, C60000HO peuiamsv CUCHeMbl TUHEUHbIX YPAGHEeHUU, peulams
OCHOBHbBIE MUNbL YPAGHEHUT U HEPABEHCME C NAPAMEMPAMU, NPUMEHMb NPU PeuleHul
3a0au Hepagsencmea Kowwu — bynaxoeckoeo, bepnyinu, umemv npedcmasnenue o
HepaseHcmeax Mexncoy CpeOHUMU CIMeneHHbIMU

Dyukyuu BoinycKHUK HaAy4umcs.:

Brnagers NOHSATHSIMH: 3aBHCUMOCTH BETUYHH, (DYHKIUS, apTYMEHT U 3HaueHUe (PyHKIUU,
00JIacTh OTpeACTCHUS U MHOXKECTBO 3HAUYCHUH (DyHKIMH, TpaguK 3aBUCUMOCTH, rpaduK
dbyHKIMH, HYTH QYHKIINAH,

MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3pAcTaHUE HA YUCIIOBOM MPOMEKYTKE, YOBIBAHUE HA
YHCJIOBOM TPOMEXYTKE, HAaHOOJIbIIee U HaUMEHbIIIEe 3HAYCHUE (PYHKIIMU HA YHCIOBOM
MPOMEXKYTKE, TIepUOUYecKasi (GYHKIUs, TIEPUOJ], YeTHAST M He4YeTHas (YHKIUH, YMETb
MPUMECHSITh 3TH TOHSTHSI PU PEIICHUU 3aJ1a4; BIIAJCTh IMOHATUEM CTCIICHHAS (DYHKIIHS,
CTpOUTH €€ rpadUK U yMETh MPUMEHSTH CBOWCTBA CTCIICHHOW (DYHKIUU TPU PEIICHUH
3a/1a4; BJIAJICTh MOHATHSAMH IOKa3aTelbHAs (YHKITUS, SKCIIOHEHTA; CTPOUTh UX TpaduKH
U YMETh NMPUMEHSATh CBOWMCTBA TOKA3aTEIIbHON (PYHKIMM TPU PEUICHUH 3a/1ad; BIAICTh
MOHATHEM JiorapupMuueckas (YHKIHS, CTPOUTh ¢€¢ IpaduK WU yMETh HPUMEHSTH
CBOMCTBa JIOTApUPMUYCCKOW (YHKIIUU TIPH PEHICHWH 3a1a4; BIIAJECTh IOHATHSIMHU
TPUTOHOMETPHUYECKUE (DYHKIIMU; CTPOUTh MX IpadMKh M YMETh NPUMEHSATH CBOMCTBA
TPUTOHOMETPHUYECKUX (YHKIMHA TPU PEHICHUM 3ajad; BIAJICTh IOHITHEM OOpaTHasl
(GYHKIUS; TPUMEHSTH 3TO TIOHATHE MIPH PEUICHUH 3a/1a4; IPUMCHSTh IIPH PEIICHUH 3a/1a4
CBOWCTBa (DYHKIIMI: YETHOCTh, MEPUOJUYHOCTh, OTPAHUYCHHOCTH, IPEOOpPa30OBaHUS
rpadukoB  (QyHKUOMNA;  BIaAETh  MOHITHSIMH  YHCIIOBas  IOCJIEIOBATEIBHOCTD,
apudmeTnyeckass W TEOMETPHYECKas MPOTPECCHUsi; TPUMEHSATh TPU PEHICHHH 33]ad9
CBOWCTBA U MIPU3HAKH apU(YMETHUECKON U TEOMETPUYECKOMN MPOTPECCHIA.

B moBceHEeBHOW KU3HH U MPU MU3YUEHUU JAPYTUX YICOHBIX MPEAMETOB: OMPEILIIATH 110
rpadukaM W HCMONB30BaTh I pEUICHUS MPHUKIAJHBIX 3a7ad CBOWCTBA peajbHBIX
MPOLIECCOB U 3aBUCHUMOCTEH (HAMOOJbIIMEe W HAMMEHbIHWE 3HAYEHUs, MPOMEKYTKH
BO3pacTaHus M YObIBaHUS (DYHKIIMU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, ACUMIITOTHI, TOYKH
neperuba, Mepuoa W T.I.); MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKONW CHUTYaIlMH; OMPEACNATh MO rpadukaM MPOCTEHINNE XapaKTePUCTHKU
MEPUOJUYECKUX IIPOIECCOB B OWOJOTHUH, 3KOHOMHUKE, MY3BIKE, PaIHOCBSI3U U JP.
(ammuTyna, MEPUO U T.11.)

BBINyCKHMK TIOJTyYUT BO3MOYKHOCTD HAyUUTHCS:
BJIa/IETh MOHSATUEM aCUMITOTHI U YMETh €ro MPUMEHATH IIPU PEUICHUH 33/1a4; IPUMEHSTh
METOBl PEUIeHUs MpOoCTeHIMX AudQepeHInaIbHbIX YpaBHEHUH IMEPBOrO M BTOPOTO
MIOPSAIKOB

DJIeMeHThI MAaTEeMATHYECKOI0 AHATH3A

BeInmyCckHHMK Hay4dnTcs:

Bnagers moHsTHEM OeCKOHEYHO YOBIBaOIlasi IeOMEeTpUYecKass MpPOrpeccusi U yMeTh
IIPUMEHSATH €T0 IPU PELICHUN 3a1a4; IPUMEHATD I PELIEHUs 3a/1a4 TEOPUIO IIPEIENIOB;



BIIQJICTh TOHATHSAMH OECKOHEYHO Oonbiiie U OECKOHEYHO Majble YHCIOBHIE
MOCJIEZIOBATEIBHOCTH U YMETh CPaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO Malible
MOCIIEOBATEIPHOCTH;  BJIAJETh TMOHATUSAMHU: TIPOM3BOAHAs (DyHKIMH B  TOUKE,
Mpou3BOJHAS (DYHKIMU; BBIYUCIATH TPOU3BOAHBIC JJIEMEHTApHBIX (YHKIUH U UX
KOMOMHAIM; uccienoBaTh (yHKUIMM Ha MOHOTOHHOCTh M JIKCTPEMYMBI; CTPOUTH
rpaduKl ¥ TPUMEHATh K PEIICHWIO 3aJa4, B TOM YHCIE C MapaMeTpoM; BIAJETh
MOHATHEM KacaTelbHas K rpaduKy (QYHKIHH U YMETh NPUMEHSTh €ro MpH PElIeHUU
3a/a4; BIJIAJIETh MOHATUSMU TepBooOpa3Has (YHKIMS, ONpPEIEICHHbI HHTErpa;
npuMeHsTh Teopemy HproToHa—JIeiiOHMIa 1 ee CIIeACTBUS AJIS PEHICHuUs 3a/1a4.

B nosceonesnoii oicusnu u npu usyyeHuu Opyeux yuyeOHbIX HpeoMemos: Ppeuarhb
MPUKJIAIHBIC 33J]a4d U3 OMOJIOTUH, (DU3WKH, XUMHUH, SJKOHOMHUKH U JPYTUX MPEIMETOB,
CBS3aHHBIE C  WCCIEJOBAHMEM XapaKTEPUCTUK IPOILECCOB; HWHTEPIPETHPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI

Buvinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

C60000HO 61a0€Mb  CMAHOAPMHBLIM  ANNAPAMOM  MAMEMAMUYECKO20 aHAIU3d  OJisl
8LIYUCTIEHUS NPOUIBOOHBIX (DYHKYUU OOHOL NepemMeHHOU, c80O00HO NPUMEHAMb Annapam
Mamemamuyecko20 aHanu3a 0is UCCie008anHusi QYHKYUl NOCMpoeHus epapuxkos, 8 mom
yycie UCCIe008anusl Ha 8bINYKIOCHb, ONEPUPO8amy NOHAMUEM NepeooopazHoll QyHKyuu
0151 peuwleHus 3a0ad; 061a0emb OCHOBHLIMU C8edeHusMU 06 unmezpare Hvromona—
Jletibnuya u e2o npocmeniuiux nNPUMeHeHUsAx, Onepuposams 8 CMaHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICUUUX NOPAOKO8, YMemb NPUMEHSAMb NpU peuleHuu 3a0ay CceoLcmaed
HenpepuleHbIX (YYHKYULl, meopemsl Beliepwumpacca, ymems 6biNOIHAMb NPUOTUNCEHHBLE
BLIYUCTICHUSL (MEMOObl peueHUsl YPAGHEeHUL, BbIYUCIeHUs ONPeOeNleHH020 UHmMe2pala);
yMemsb NPUMEHAMb NPULONCEHUE NPOUIBOOHOLU U ONPeOesieHHO20 UHMe2pand K peueHur
3a0ay ecmecmeo3HaHus, 61a0emb NOHAMUAMU 6MOpAs NPOU3BOOHAs, BbINYKIOCHb
epaguxa GyHKyuu u ymems uccie0o8ams QYHKYUO Ha bINYKIOCHb.

Cmamucmuka u meopus 6eposmuocmeil, 102uKa U KOMOUHAMOPUKA

Buvinycknux nayuumcsi:

Onepupoeamv OCHOBHbIMU ONUCAMENbHLIMU XAPAKMEPUCTNIUKAMU YUCTI08020 HAOOPA,
NOHAMUEM 2eHEePANbHAs  COBOKYNHOCMb U 8bIOOPKOL U3 Hee, ONepuposamy
NOHAMUAMU: — YACMOMA U 6EPOSIMHOCMb  COObIMUsL,  CYyMMA U NPOU3BEOCHUe
8eposmHoOCmel, BbIYUCTAMb BEPOSAMHOCMU  COObIMULL HA OCHO8e NOOCHema YUCid
UCX0008, 81A0eMb OCHOBHBIMU NOHSAMUAMU KOMOUHAMOPUKU U YMEMb UX NPUMEHIMb NpU
peweHuu 3a0a4; umems npeocmasienue 006 OCHOBAX Meopuu GepOoSMHOCMeEl, UMemb
npeocmaeieHue 0  OUCKDEMHbIX U  HEeNpepulHbIX  CAYYAUHBIX — BeIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU CAYYAUHbIX GEeIUYUH, UMEMb NPeoCcmasienue o
MAMeMamuyeckom 0HCUOAHUU U OUCNEPCUU CTYYAUIHBIX GeTUYUH, UMEemMb Npedcmasienue
0 COBMECMHBIX PACNPeOeNeHUSAX CAVUAUHBIX BeIUYUH, NOHUMAMb CYMb 3AKOHA OOIbULUX
yucen U blOOPOUHOZO MEeMOoOd USMEPEHUSl 8ePOSIMHOCHeEl, UMemb NpeocmasieHue o
HOPpMANbHOM pacnpedeieHu U HNpuMepax HOPMAIbHO PACNPeOeNeHHbIX CYYAHbIX
BENUYUH, UMEMb NPEOCMABIEHUE O KOPPETAYUU CAYVUAUHBIX GETUYUH.

B nosceonesnoui srcuznu u npu uzyueHuu opyeux npeomMemos: bluUciamo Uil OYeHUusams
BEPOSAMHOCMU  COOLIMULL 8 PEanbHOU  JHCUHU, 8bIOUPAMb  Memoobl NOOX0OAUE2O
npeocmasieHus u 00pabomru OaHHbIX

Buinycknuk nonyuum 603MoHMCHOCHb HAYUUMbCAL:

Hmemsv npedcmasnenue o0 yeHmMpaivbHOU NpedeNvHol meopeme, O 6blOOPOUHOM
K03 puyuenme Koppenrayuu u IUHEUHOU pespeccul, 0 CMAMUCMUYecKux 2Unomesax u
npogepke CMAmuCmuyeckou 2unomessvl, O CMAMUCMUKe Kpumepus u ee YpoeHe



BHAUUMOCMU, O CBS3U IMNUPUYECKUX U MEeOPemudeckux pacnpeoeneHuil, 61a0ems
OCHOBHBIMU NOHAMUAMU Meopuu 2papos (epag, sepwuna, pebpo, cmenenb GepuluHbl,
nyme 8 epaghe) u ymems npuUMeHsmb ux npu pewenuy 3a0ay,; umems npeocmaeieHue o
0epesvsx U ymemv NPUMEHAMb NPU peuleHuu 3a0ay, 61a0emb NOHAMUEM CA3HOCMb U
yMenb NPUMEHIMb KOMNOHEHMbL CESI3HOCMU NPU PeuleHUU 3a0ad,; yMems 0CYWeCmeasime
nymu no pebpam, o06xo0vi pebep u epuiut epagpa, umems npedcmasierue 0o iieposom
U 2aMUIbMOHOBOM NYMU, UMemb NPeoCmasienue 0 mpyoHOCmuU 3a0auu HAXONCOEHUs.
2aMUILMOHOBA NYMU, 81A0ENb NOHAMUSIMU KOHEUHbIE U CUENIHbLE MHONCECMEA U YMemb
UX NPUMEHAMb NpU PeueHul 3a0ay, yMemb HPUMEHSMb Memoo MAamemamuiecKou
uHOyKyuu, npunyun Jupuxie npu pewenuu 3a0ay

Texcmoeguie 3a0auu

Buvinycknux nayuumcsi:

Pewamv pasnvie 3a0auu nosviuenHol mpyoHocmu; aHAIU3UPOBAMb YCIO8UE 3A0ayU,
8bLIOUPAMb ONMUMATLHBIL MEMOO PeUeHUst 3a0ayu, pACCMAMPUBAsL PA3TIUYHbLE MEMOObL,
cmpoums MoOelb peutenus 3a0ayu, NpPo8oOUMb OO0KA3AMENbHblE PACCYHCOeHUs NpU
peweHuu 3a0a4u; pewams 3a0aqy, mpedyowue nepedopa Bapuanmos, NpPoSepKu
VC08UlL, 8b100pa ONMUMATLHO2O Pe3yIbmamad,; aHAIUUPO8aAms U UHMEPNpemuposans
NOJYYeHHble peuleHus 6 KOHMeKCme YCI08us 3a0adu, 6vbloupams peuieHus, He
npomugopevawjue KOHMEKCMy, Nepeeooumv Npu peuleHuu 3a0adu UHDOPMayur u3
00HOU popmbl 3anucu & Opy2ylo, UCNONbL3Y NpU HeoOXOOUMOCMU cXembl, MadIuybl,
epaghuxu, ouazpammoi.

B nosceonesnou owcuznu u npu usyueHuu Opyeux npeomMemos: peuamsv npaKxmuyecKue
3a0a4u u 3a0a4u U3 Opyeux npeomemos
Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

Pewamv 3a0auu pazueix munog, 6 mom uucie 3a0ayu NOBLIUEHHOU MPYOHOCMU;
8bLIOUPAMb ONMUMATHBIL MEMOO PEUEeHUst 3a0ayU, PACCMAMPUBAs PA3IUYHbLE MEMOObl,
CMpoums MoOeb peulenus: 3a0adu, nPosoOUMsb O0KA3AMENbHblE PACCYHCOCHUS, Peulambs
3a0auu, mpebdyrowue nepebopa 6apuaHmos, NPoepKuU YCiosutl, 8blO0Opa ONMUMATbHO2O
pesyibmama,; aHamu3Uposams U UHMEPNPEemuposams pe3yibmamsl 6 KOHMEKCme
VC08Us 3a0auu, 8blOUpamb peuienus, He Npomusopevaujue KOHMeKCmy; nepesooums
npu peuwlenuu 3adayu uHgopmayuro uz O00HOU opmbl 8 Opyeylo, UCNOAL3YSL NpPU
HeobXxooumocmu cxemol, madauybsl, 2papuKu, OUapammol,

B nosceonesnou owcuznu u npu usyuenuu Opyeux npeomemos: peulamv NpaKmuyecKue
3a0a4u U 3a0a4u U3 Opyeux npeomemos

I'eomempus Bvinycknuk nayyumca:

Braoemv  ceomempuueckumu  nowsmusMu npu  pewieHuu 3a0ad U NpoeodeHuU
MAMeMamuyeckux paccyrHcoeHull; CamocmosmenbHo QOpMyIUposams onpeoeseHus
2eomempudeckux @ueyp, 6vlogucamv 2UNOme3bl O HOBbIX COUCMBAX U NPUSHAKAX
2eomempuyeckux @ueyp u 000CHO8bIBAMb UIU ONposepeamv Ux, 0606wams Ul
KOHKpemu3upoeams pe3yibmamsl Ha HOBbIX Klaccax gueyp, nposooums 6 HeClOMCHbIX
cyyasx Kuaccugukayuro @gueyp no pasiudHbiM OCHOBAHUAM, UCCIE008aMb 4ePMedlcu,
gKIOYAsA KOMOUHayuu @ueyp, u3enekamv, UHMEPHPemuposams U npeoobpazoeviéams
ungopmayulo, NPeoOCmMasienHylo Ha Yepmedncax, peuwams 3a0ayu 2e0MempuiecKo20
coO0epoCcanisl, 8 Mom Yucie 8 CUmyayusax, Ko2oa aieopumm peueHus He ciedyem s8HO U3



VCI08US, 8bINOTHAMb HEOOX00UuMble OJisl peuleHUs 3a0aqu OONOIHUMENbHbIE NOCMPOEHUS,
UCCe0068aMb 803MONCHOCIb NPUMEHEHUs. meopem U opmya OJis peueHus 3a0ad,; ymens
Gopmyruposamv u 00KA3bIEAMb 2eOMEMPUYECKUE YMBEPIHCOCHUS, 81A0eMb NOHAMUAMU
cmepeomempuu:  npusmda, — napaiielenuneo, — nupamuoda, — mempa’op,  umems
npeocmasieHusi 06 aKCUOMAx cmepeomempui U C1e0Cmeusx U3 HUx u ymems npuMeHsimy
UX npu peuwieHuu 3a0ay; ymemv CmMpoums CeyeHusi MHO20ZPAHHUKOG C UCHOIb308AHUEM
PA3IUYHBIX Memo008, 8 MOM Yucle U Memooa cl1edos; umemsv npeocmagieHue o
CKPeWUBArOWUXCSL NPAMBIX 8 NPOCMPAHCMBE U YMemb HAX0OUMb Y20l U PACCMOSHUE
MeNHCOYy HUMU, NPUMEHAMb MmeopeMbl O NAPAIIeIbHOCMU NPAMbIX U NIOCKOCMell 6
NPOCMPAHCmMee NPpU peueHuu 3a0a,; ymens nPUMeHsms napaiieibHoe NPoeKmuposanie
0na  uzobpasxcenus queyp, ymemv NPUMEHAMb NEPNEeHOUKVIAPHOCMU HPAMOU U
NJIOCKOCMU NPU PeUeHUU 3a0ay, 61a0emb NOHAMUAMU OPIMO2OHAIbHOE NPOEKMUPOBAHUE,
HAKJIOHHblE U UX NPOEKYUlU, YMemb NPUMEHAMb meopemy O mpex NepneHoOuKyIsapax npu
peweHuu 3a0ay; 61a0emv NOHAMUAMU PACCMOAHUE MexcOy uesypamu 8 npocmpancmee,
00WULl NEPReHOUKYNIAP 08YX CKPEWUBAIOWUXCS NPAMBIX U YMeMb NPUMEHAMb UX Npu
peweHuu 3a0ay;, 61a0emv HOHAMUEM Y20l MeHcOy NPIMOU U NIOCKOCMbIO U YMemb
NPUMEHAMb €20 NpU peuleHuu 3a0ai;, 61ademv HOHAMUAMU O8YSPAHHBIL Y20a, Y20l
MedAHCOY NIOCKOCMSAMU, NePNEeHOUKYVISAPHbIe NJIOCKOCMU U YMemb NPUMEHSMb UxX npu
pewenuu 3a0a4; 61a0ems NOHAMUAMY NPU3MA, napaiiesenuned u NPUMeHImMyb C8OUCMEa
napanineienuneoa Npu  peuwleHuu  3a0ay;  61a0emv  NOHAMUEM  NPIMOY20bHbllU
napannenenuned u NPUMeHsIMb e20 NPU peueruy 3a0ay, 61a0enb NOHSAMUSMU NUPAMUOA,
8UObL NUPAMUO, ITEMEHMbl NPABUTILHOU NUPAMUOLL U YMEMb NPUMEHAMb UX NPU PeuleHUU
3a0ay, umemv npeodCcmasieHue o meopeme inepa, NPASUTIbHLIX MHO20ZPAHHUKAX,
81ademsv NOHAMUEM NAOWAOU NOBEPXHOCMEL MHOLOCPAHHUKOS U YMemb NPUMEHSMb €20
npu pewleHuu 3a0ay;, 61a0emsv NOHAMUAMU Meld 6paujeHus (YUIuHop, KOHYC, wap u
chepa), ux ceuenusi u ymemv NPUMEHIMb UX NPU peuleHul 3a0a4,; 61adems NOHAMUIMU
Kacamenvhble npsimvle U NIOCKOCMU U YMenb NPUMEHIMb U3 NPU PeeHuu 3a0ay, umems
npeocmaesieHusi 0 BRUCAHHBIX U ONUCAHHBIX chepax U ymemv NPUMEHAMb UX Hpu
pewenuu 3a0ay; 81a0ems NOHAMUAMU 00beM, 00beMbl MHO20SPAHHUKOS, Mel 8PALYeHUs.
U NPUMEHAMb UX NpuU peulenuy 3a0ad; umems npeocmagieHue 0 pazeepmie YuiuHopa u
KOHYCa, NI0WaoU NOBEPXHOCMU YUTUHOPA U KOHYCA, YMemb NPUMEHAMb UX NPU peuleHuu
3a0au, umemv NPeOCmMasieHue 0 NIOWaAoU chepvl U ymems NPUMEHsIMb e20 NPU peuleHuu
3a0au;, ymemv pewiamv 3a0ayu HA KOMOUHAYUU MHO20ZDAHHUKO8 U Mell 8PAUjeHUs.;
umMemsb npedcmasgieHue 0 nooobuU 6 NPOCMPAHCMEe U YMemb peuams 3a0aqu Ha
omHouweHue 06vemos u nioujaoel nosepxHocmeti NOOOOHbIX huzyp.

B nosceonesnou owcuznu u npu  usyueHuu Opyux npeomMemos: COCMAGIAmMb C
UCNONIL3068AHUEM CBOUCME 2e0MempUdecKux @ueyp mamemamuieckue mooenu OJisl
peulenus 3a0a4 NpAaKmuuecko20 Xxapakmepa U 3a0ay U3 CMENCHbIX OUCYUNIUH,
uccne0o8ams noIyUeHHvle MOOeIU U UHMEPNPEemuUpo8ams pe3yibman

Buinycknux nonyuum 603modircHocms Hayyumscsi:

Hmemv npeocmasnenue 00 axcuomamuueckom memooe;,  81a0emv  HOHAMUEM
2eomempuyecKkue Mecma moiex 6 NPOCMpaHcmee U ymems NpUMeHsIms ux OJisl peuleHusl
3a0ay; ymemv npumeHsms OJisl peuleHus 3a0ay C80UCmMea NAOCKUX U O8Y2PAHHBIX Y2108,
MPExXzpanHo2o yend, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepaHHo2o yend, 1doems
nousmuemM nepneHOUKYIApHOe CeyeHue NpusMsl U yMems NPUMEHAMb €20 NpU peuleHuu
3a0ay; umems npeocmasieHue O O0B0UCMBEHHOCU NPABUTbHBIX MHO202PAHHUKOB,
81a0emsv NOHAMUAMU YEHMPATbHOE U NAPALlelbHOe NPOeKMUpo8anue u npumMeHsams ux
npu NOCMPOEHUY Ce4eHUll MHO20SPAHHUKO8 MemOoO0OM NPOEKYUll, UMemb npedcmasieHue
0 paszeepmke MHO202PAHHUKA U KpamyauuieM nymu HA NO8epXHOCMU MHO202PAHHUKA,



uMemv npeocmasieHue 0 KOHUYECKUX CeYeHusx, umems npeocmasienue 0 Kacaouuxcs
chepax u kKombunayuu men 8paujeHus. U ymemv NPUMEHSMb UX NPU peueHuu 3a0ay,
NPUMEHSIMb NPpU  peweruy 3a0ay Gopmyry paccmosHusi Om MouKu 00 NIOCKOCHU,
81A0eMb PAZHBIMU CROCODAMU 3A0AHUS. NPAMOU YPAGHEHUSAMU U YMemb NPUMEHAMb Npu
peuwlenuy  3a0ay, NPUMEHsIMb NpU  peweHur 3a0ad U OOKA3AMenbCmee meopem
BEKMOPHDBIL MEMOO U MEMOO KOOPOUHAM, UMEeMb npedcmasierue 06 aKkcuomax oovema,
npumeHsmob — QopmMynl  00bEMO8  NPAMOY2ONIbHO2O NAPALIeNenunedd, Nnpusmvl U
nUPamMuodbl, mempa’opa npu peweruy 3a0ai; NpUMeHsms meopemvl 00 OMHOULeHUSIX
00veM0O8 npu pewenuu 3a0ay; NPUMeHsMb UHmepan Oiisl 6blYUCIeHUs 00beM08 U
nogepxHocmeti mei 6pAWeHUs], SbIYUCIEHUS NIOWAOU Chepuuecko2o nosca u odvema
Waposo2o Cuosi, umemsb NpeoCmasieHue 0 OBUICEHUAX 8 NPOCMPAHCMEe: NAPALLeIbHOM
nepexoce, CUMMEMPUU  OMHOCUMENbHO — NIOCKOCMU, — YEHMPALbHOU — CUMMempUu,
nogopome OMHOCUMENbHO NPIMOU, SUHMOBOU CUMMEMPUU, YMENb NPUMEHIMb UX Npu
peulerHuu 3a0ay;, umems npeocmaesieHue o0 Niowadu Opmo2OHALIbHOU NPOEKYUl, UMemb
npedcmasgienue 0 mpexepaHHoM U MHO2OZPAHHOM Yele U NPUMEHAMb CEOUCMEA NIAOCKUX
Yelo8  MHO202PAHHO20 Y2lad Npu  peuwleHuu  3a0ay, umens npeoCmasieHus o
npeodpazoeanuy no00OUs, 20MOMemuy U ymems NPUMEHAMb UX Npu peueruu 3a0ay,
yMemsb pewams 3a0a4il Ha NJIOCKOCMU MEMOOAMU CIMepeoMempuu, yMems NPUMEHsImMb
Gopmyavt 00beM08 npu peutenuu 3a0ay

Bexmopul u koopounamut 6 npocmpancmee

Buinycknux nayyumes:

Braoemv nouamusimu 6ekmopuvl u ux KOOpOUHaAm»vl;, yMems GbINOIHAMb ONepayuu Hao
BEKMOPAMU,; UCNONb308AMb CKANAPHOE NPOU3BEOEHUE BEKMOPO8 NpU peuleHuu 3a0ay,
NPUMEHAMb YPAHeHUe NIAOCKOCMU, YOPMYIY paACCMOAHUS MeAHCOY MOUKAMU, YPAGHEHUE
chepvl npu  pewieHuu 3a0ay;, NPUMEHAMb BEKMOPbl U Memoo KOoOpOuHam 8
npocmpancmee npu peuieHuy 3a0ay

Buvinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

Onepuposamv nNOHAMUAMU 0eKAPMOBbL KOOPOUHAMBL 8 NPOCMPAHCMEE, BEKMOpP, MOOYIb
BEKMOpA, PABEHCMEO BEKMOPO8, KOOPOUHAMbL GEKMOpd, Y20l Mexcdy BeKmopami,
CKANApHOe Npou3gedeHue 8eKmopos, KOJLIUHeAPHble BeKMOpbl, HAXOOUMb PACCMOAHUE
MedNHCOY O8YMsL MOUKAMU, CYMMY BEKMOPO8 U NPOU36edeHue 6eKmopa Ha HUucio, yeoil
MedNHCOY BEKMOPAMU, CKAISIPHOE NPOU3BEOeHUE, PACKIAObleAmb GeKmop Nno 08yM
HEKOJLIUHEeAPHbIM 8eKMOPAM, 3A0a8amb NIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOl cucmeme
KOOpOuHam,; pewiams npocmeliuiue 3a0a4u 88edeHuemM 8eKmopHo20 Oa3ucd. Haxooums
00veM napannenenuneda u mempa’opd, 3A0AHHBLIX KOOPOUHAMAMU CEOUX GEPUIUH,
3a0a6amov NPAMYIO 8 NPOCMPAHCIBE, HAXOOUMb PACCMOSHUE OM MOYKU 00 NIOCKOCMU 8
cucmeme KOOpOUHAM, HAXOOUMb DPACCMOAHUE MeHCOY CKPeWUBaArOUUMUCT NPIMbIMU,
3A0aHHBIMU 8 cCUCmeMe KOOPOUHAm

Hcmopua mamemamuxu
Buinycknux nayuumes:
Hmemv npedcmaenenue o 6kiade 6vb10AIOWUXCA MAMEMAMUKO8 6 DA3GUMUe HAYKU,

nORUMAMb POJIb Mamemamuku 6 paseumuu Poccuu

Bbll’lyCKHuK noJiyyum 603MONCHOCHb HAYUUMbCA!



Ilpeocmasname 6K1AO 8bLOAIOWUXCI MAMEMATNUKOE 8 PA3BUMUE MAMEMAMUKU U UHBIX
HAYYHBIX 0Oacmetl, NOHUMAMb POJib Mamemamuku 6 pazeumuu Poccuu
Memoowvr mamemamuxu

Buinycknux nayuumes:

Hcnonvzo6ams 0cHOBHbIE MemOObl 00KA3AMeENbCMBA, NPo8oOUmMs 00KA3AMeNbCmeo U
8bINOIHAMb ONPOBEPIICEHUE, NPUMEHAMb OCHOBHbLE MEMOObl PeUleHUs] MAMeMamuiecKux
3a0ay; Ha OCHOBEe MAMeMAMUYeCKUx 3aKOHOMEpHOCMmell 8 Npupooe XapaKmepuzosams
KpAacomy u Co8ePUIEHCIBO OKPYICAIOWE20 MUPA U NPOU3BEOEHUL UCKYCCMEA, NPUMEHAMb
npocmetiuiue NpocpamMmuble Cpeocmsed U 6 31eKMpPOHHO-KOMMYHUKAYUOHHbIE CUCHEeMbl
npu pewlenuu Mamemamudyeckux 3a0ay, Nnoab308amvbcsi NPUKIAOHBIMU NPOSPAMMAMU U
NPOSPAMMAMU CUMBOTILHBIX BIYUCIEHUU 01 UCCAE008AHUSL MAMEMAMULECKUX 00bEKMO8
Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

Ilpumenams mamemamuyeckue 3HAHUA K UCCIE008AHUIO  OKPYICAOWE20 Mupda
(MoOenuposanue husuuecKux npoyeccos, 3a0adu 3KoHomuxku). Mcnonvzosams ocHogHbie
MemoObl 00KA3amenbCcmed, npo8ooOUms OOKA3AMENbCMEO U BbINOTHAMb ONPOBEPHCEHUE,
NPUMEHAMb OCHOBHbIE MemoObl peuleHUss MamemMamudeckux 3aday, Hd OCHO8e
MamemMamuyeckux 3aKOHOMEpHOCmell 6 Npupooe Xapakmepuzoeamv Kpacomy U
COBEPUIEHCBO  OKPYHCAIOWe20 Mupa U NPOU38EOeHUll UCKYCCMBA;, NPUMEHMb
npocmetiuiue Npocpammusle Cpeocmsed U 1eKmpOHHO-KOMMYHUKAYUOHHbIEe CUCTEMbl NPU
peuleHuy Mamemamuyeckux 3a0ady.

Cooepotcanue Kypca
Anzebpa u nauana mamemamuyecKo20 aHaIU3q

Ilosmopenue. Pewenue 3a0au ¢ ucnonvb3o8anuem C80UCME YUCEL U CUCTIEM CHUUCTeHUS,
oenumocmu, Oojel u wacmeu, nNpoyewmos, Mmooyneu uucen. Pewenue 3adau c
UCNONL30BAHUEM — CBOUCME CMeneHell U KOpHell, MHO2OYLEH08, Npeodpazo8aHull
MHO20UIEHO8 U OPOOHO-PAYUOHATILHBIX BbipadiceHull. Pewenue 3a0ay ¢ ucnonv3osanuem
epadycHoll mepul yera. Mooyns uucna u e2o ceoticmea. Pewenue 3a0au na osudicenue u
COBMECMHYI0 pabomy, cmecu U CHIAGbL ¢ NOMOWbIO TUHEUHBIX, K8AOPAMHBIX U OPOOHO-
PAYUOHATIbHBIX YpAGHeHUuti u ux cucmem. Pewenue 3a0au ¢ nomowpio 4Yuciogvix
HEPABeHCME U CUCIEM HePABEHCME C OOHOU NEPEMEHHO, C NPUMEHEHUEM U300PAXHCEHUs.
YUCTIOBLIX NPOMeNCYMKO8. Pewienue 3a0au ¢ ucnonivzoeanuem 4uciogulx QyHKyutl u ux
epaguxos. Hcnonvzosanue ceoucms u epapukos TUHeUHbIX U K8AOPAMUYHBIX (QYHKYUI,
obpamuoi nponopyuonaibHocmu u @yuxkyuu. I paguueckoe pewenue ypasHeHuil u
Hepasencms. Hcnonv3oeanue onepayuti HAO0 MHOMCECMBAMU U  BbICKA3bIBAHUIMU.
Hcnonv3o6anue nepaseHcms u cucmem HepaGeHCmMsE ¢ O0OHOU NePeMeHHOU, YUCTIOBbIX
NPOMENCYMKO8, UX 00veOuHenuti u nepeceyenuil. llpumenenue npu peweHuu 3aday
CBOIICME apumemuueckoll U 2eoMempuieckoll npocpeccuul, CyMMUpo8anus OecKkOHeuHoll
CXO0SIYelCsl 2e0MeMPULecKoll NPoSPeccuul.

Mmnoowcecmsa (uucnogvle, 2ceomempuueckux guayp). Xapaxmepucmuieckoe C80UCMB0,
J/leMenm MHOJCeCmed, nycmoe, Koneynoe, beckoneunoe mHodxcecmso. Cnocoowl 3a0anusl
mHoxcecms [loomnoscecmeo. OmuouieHus NPUHAONIEHCHOCMU, BKIIOYEHUS, PABEHCMEA.
Onepayuu nao muoocecmeamu. Kpyeu Oiinepa. Koneunvie u b6eckoneynvie, cuemmusvie u
HecuemHule MHOJICECMEBA.



Hcmunnvle u 110JCHblE BbICKA3BIGAHUS, ONEpayuu HAo GvlcKasvieaHusmu. Aneebpa
sbickazvieanutl. Ces13b 6blCKaA3bleaHull ¢ MHodcecmsamu. Keanmopwl cywecmeosanus u
8ceobuHOCMU.

3axonvlt  nocuxu. OcHnoguble nocuyeckue npasuna. Pewenue nocuueckux 3aday c
UCNOIb306aHUEM KPY208 Depd, OCHOBHBIX I02UHECKUX NPAGUIL.

Ymozaknouenus. Obocrosanus u ooxazamenvcmeo 6 mamemamuxe. Teopemvl. Buowl
Mamemamuyeckux ymeepaicoenuti. Buovl ookazamenvcme. Mamemamuyeckas uHOYKYus.
Ymeepotcoenus: obpamHoe OaHHOMY, NPOMUBONOTIONCHOE, obpammoe
NPOMUBONONIONCHOMY OanHOoMY. llpusnax u ceolicmeo, HeoOX0O0umble U 0OCMAMOYHbLE
VCI08USL.

OcHosnas meopema apugpmemuru. Ocmamru u cpasuenust. Ancopumm Eexiuoa. Manas
meopema @epma. Pynxkyus Jiinepa, 4ucio u cymma oeaumeiell HamypaibHO20 YUCd.

Paouannas mepa yena, mpuconomempuueckas oxpysxcnocmo. Tpuconomempuueckue
Qyukyuu uyucen u yenog. Dopmyivl NpUeOeHUs, CIONHCEHUS MPUSOHOMEMPUUECKUX
@yuryuil, opmynsl 080UHO20 U NONOGUHHO20 apzymeHma. I[Ipeobpazosanue cymmol,
PAazHoCmu 8 npousgedeHue mpueoHOMempuieckux yHKyutl, u Haobopom.

Hynu ¢ynkyuu, npomescymxu 3naxonocmosncmea, monomonHocms. Haubonvuwee u
Haumenvuiee 3Hauenue @yukyuu. Illepuoouveckue Gynkyuu u HaumMeHbUWUll NEPUoo.
Yemnvie u Heuemmuvie hyHKYUU.

Tpuconomempuueckue @yukyuu uyucinogozo apeymenma. Ceolicmea u  epaghuxu
MPUSOHOMEMPUUECKUX (DYHKYULL.

Obpamusie mpuconHomempuyeckue @QYHKYUY, Ux 2lasHvle 3HAYeHUs, C8oUcmea U
epaguxu. Tpuconomempuueckue ypasnenus. (OOHOPOOHbIE MPUSOHOMEMPUYECKUE
ypasHeHnusi. Pewenue npocmetiwux mpuconomempuyeckux Hepasencms. IIpocmetiuiue
cucmembl MpUSOHOMEMPULECKUX YPAGHEHUI.

Cmenenv ¢ OelicmeumenvhblM nOKazamenem, ceoticmeéa cmenenu. Ilpocmetiwiue
nokasamenvbHble ypasHeHus u Hepasencmaa. Tlokazamenvras yHKyus u ee ceoucmea u
epaghux. Yucno u hynkyus

Jlocapughm, ceoiicmea nocapugma. Jlecamuynviii U HAMYPANLHLIL  102APUPDM.
IIpeobpazosanue N102apUPMUYECKUX — BbIPAICEHU.

Jlozapugpmuueckue ypasumenus u Hepasencmea. Jlocapugmuueckas ¢yukyua u ee
ceolcmea u epaghux.

Cmenennas ghynxkyus u ee ceovicmea u epagux. UppayuonaibHvle ypagHeHuUs.

Memoo unmepesanos ons pewenus mepagsencms. Ilpeobpazoeanus epaghukos @yHxyuil.
CO8Ue, YMHOJCEHUEe HA HUCLO, OMPAdCeHUe OMHOCUMETbHO KOOPOUHAMHBIX OCEl.
I'pagpuueckue memoow pewenus ypasnenuu u HepageHcms. Pewenue ypaenenuti u
HEPABeHCM8, COOEPHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYIIA.

Cucmemvl noxazamesibHbulX, JlOdeuquulleCKMx Uu uppayuoHalbHblX ypaeueHud. Cucmemui
nokKasanieilbHbulx, ﬂozapud)muueCKux U uppayuoOHAIbHbIX HEPABEHCME.

Bzaummno oopamusie pynkyuu. I paguxu 83aumno oopamuvix hynkyuil.
Vpasnenus, cucmemul ypasHenuil ¢ napamempom.



@opmyna bunoma Hotomona. Pewienue ypaseuenuii cmenenu eviuie 2 CneyuaibHulx 6UO08.
Teopema Buema, meopema be3y. IIpusooumvie u nenpusooumvie muocouneHvl. OCHOBHAS
meopema anzedpvl. Cummempuyeckue MHo2ouNeHbl. [lenouucnennvie u yero03HaAuHble
MHO20YIEeHDbL.

Teopembl 0 npubaudxicenuu OetcmeumenbHuIX ducel payuoHaibHulmu. Muodcecmea Ha
KOOPOUHAMHOU NIOCKOCHIU.

HepasencmeoKowu—bynaxosckozo, nepasencmeo Hencena,

HEpagencmed o0 CpeoHux.

Iousmue npeodena ¢yukyuu 6 mouxe. I[lonamue npedena @yHkyuu 6 OECKOHEYHOCHIU.
Acumnmomut epagpuxa @pyukyuu. Cpagnenue 6€CKOHEYHO MANbIX U OECKOHEUHO OONbULUX.
Henpepuvisnocmo ¢pynxyuu. Ceoticmea nenpepuvisnuvix hynxyuii. Teopema Betiepuwmpacca.

Huppepenyupyemocms  ynxyuu. Ilpouzsoonas @ymkyuu 6 mouxe. Kacamenvnas x
epachuxy pynxyuu. I'eomempuueckuti u gusuueckuii cmulci npouzeooHou. IIpumerenue
npou3goonou 6  ¢usuxe. Ilpouzeoonvie  snemenmapmuvix  Qyukyuti. Ilpasuna
oughghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuil CMbicIl.

Touku skcmpemyma (maxcumyma u munumyma). Mccieooganue snemeHmapuvix QyHKyul
Ha MOYKU IKCMpemyma, Haubonvuiee U HauMeHbulee 3HayeHue ¢ NOMOWbI0 NPOU3BOOHOU.
Ilocmpoenue epaghuxos pyukyuii ¢ nomowpio npouzeoonvix. Ilpumenenue npouzso0HOU
npu pewtenuu 3a0ad. Haxooicoenue sxkcmpemymos ¢hyHkyuil HeCKONbKUX NepemMeHHbIX.

Ilepsoobpasnas. Heonpedenennwiii unmezpan. Ilepsoobpasnvie snemenmapuoix QyuKyuil.
IInowaos kpusonunetinot mpaneyuu. @opmynra Hwromouna-Jleibnuya. OnpedenenHulil
unmezpan. Beiuucienue niowaoeti niockux ucyp u 00vemos men 8paujetusi ¢ NOMOubIO
unmezpana.

Memo0owi pewienus yHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

T'eomempus

Ilosmopenue. Pewenue 3adauy c ucnonvzoganuem ceolicme ¢ueyp Ha NIOCKOCMU.
Pewenue 3a0au na ooxazamenvcmeo. Ilpumenenue npocmeuwux 102U4ecKux Npasu.
Pewenue 3a0au c ucnonvzoganuem meopem 0 MpeyeONbHUKAX, COOMHOUICHUL 8
NPAMOY20/IbHbIX MPEY2ONbHUKAX, (DaKMO8, C8A3AHHbIX C Yemblpexy2onbHukamu. Pewenue
3a0ay C UCNONb308AHUEM (AKMO8, CEA3AHHBIX C OKpydcHocmamu. Pewenue 3adau na
uMepenus. Ha NI0CKOCMU, 8bIYUCIeHUs OauH U niowaoetl. Pewenue 3adau ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Haensonaa cmepeomempus. Ilpuzma, napannenenuned, nupamuoa, mempasop.

OcHogHble noHAmMus 2eoMempuu 6 npocmpancmee. Akcuomvl cmepeomempuu U
cneocmeus uz nux. Ilousamue 06 axcuomamuieckom memooe.

Teopema Menenas ona mempasopa. [locmpoenue ceuenuil MHO20ZPAHHUKOE MemOOOM
cneoos. Ilenmpanvnoe npoexmupoganue. Ilocmpoenue ceyeHuti MHO20SPAHHUKOS
MemoooM NPOeKYUl.

Ckpewusarowuecs npsmoie 8 npocmpancmee. Y2071 Meicoy HUMU.

Memo0owi naxootcoenuss paccmoanuti Mextcoy CKpeuusauuMucs npsIMolMu.



Teopemvl 0 napannerbHOCMu NPAMBIX U nIOCKOocmel 6 npocmparncmee. Ilapannenvhoe
npoexmupogeanue U uzobpasicenue gueyp. [eomempuueckue mecma mouex 8
npocmpancmse.

Ilepnenouxynapnocms  npsamou u niaockocmu. Opmo2oHanbHOe NPoeKmuposanue.
Haxnonnvie u npoexyuu. Teopema o mpex nepneHOUKyisApax.

Buoet  mempasopos.  Opmoyenmpuueckuii  mempa’op, KApKACHwll — mMempas’op,
pasnocpanuslii. mempa’op. Ilpamoyeonvuviii mempas’dp. Meoduanvl u Oumeduarvl
mempasopa.

Hocmpausanue mempasopa 0o napanienenuneod.

Paccmosanus  mexcoy ueypamu 6 npocmpancmee. Obwuii  nepnenoukyisp 08yx
CKPeuUBarOWUXCsl NPAMBIX.

Venvi 6 npocmpancmee. Ilepnenoukynapuvle niaockocmu. ILiowads opmo2oHanvHou
npoexyuu. Ilepnenouxyniaproe ceuenue npusmsl. TpexespanHvlil U MHO20SPAHHBIL Y20]l.
Ceoticmea naockux yenos muozozpannozo yena. Ceoticmea nIOCKUX u 08YPAHHbIX Y208
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXSPanHo20 yeuq.

Buovi  mnocoepannukos.  Pazeepmku  mnozoepannuka. Kpamuatiwue nymu Ha
NOBEPXHOCIU MHO202PDAHHUKA.

Teopema Oiinepa. Ilpasunvruvle MHO202paAHHUKU. [{80UCMBEHHOCb — NPABUTLHBIX
MHO202PAHHUKOB.

Ipusma. Iapannenenuneo. Ceoticmea napaiienrenuneod.
IpsamoyzonvHuiii napannenenuneod. HaxnonHnvle npusmul.

Iupamuoa. Buder nupamuo. dnemenmuvl npasuivHou nupamuowl. Ilupamuodwvt ¢ pasHo
HAKIOHEHHBIMU PeOpaAMU U 2DAHAMU, UX OCHOBHbBIE CEOUCMEA.

IInowaou nosepxnocmeri MHO202PAHHUKOS.

Tena spawenus: yununop, kouyc, wap u cgepa. Ceuenus yunuHopa, KOHyca u wapa.
Llaposoii cecmenm, wapoeoii ciou, uwaposou cekmop (KOHYC).
Vceuennas nupamuoa u yceueHHbwlil KOHYC.

Onemenmul chepuyeckoii ceomempuu. Konuueckue ceuenus.
Kacamenvnule npsmsie u nnockocmu. Bnucannvie u onucauHule cgepbi.
Kacarowuecs cgepvi. Kombunayuu men spawjenus.

Bexmopwi u xoopounamei. Cymma 6eKmopos, YMHOJCeHUe 6eKmopa Ha 4Yuclo. Yeon
medncoy eekmopamu. CransapHoe npousseoenue.

Vpasnenue nnockocmu. @opmyna paccmosiHus mexncoy moukamu. Ypasnenue cghepul.
@opmyna paccmoanusi om moyku 00 niaockocmu. Cnocobvl 3a0anusi NPAMOU
VPABHEHUAMU.



Pewenue 3a0au u ooxazamenbcmeo meopem C nomouybio 6eKmopoe u Memooom
Koop()uﬂam. Onemenmui ceomempuu macc.

Honamue obvema. Obvemvr mHO2o2panHukos. Obvemvl men epawjenus. Axcuomvl
oovema. Bwvieoo Gopmyn o06vemos npsamoyeonrvHo2o napaiienenunedd, NpuzMbl U
nupamuowvl. Qopmynvl s HAX0ACOeHUss 00vema mempa’opa. Teopemvl 06 OMHOWEHUSIX
00veMo8.

Ilpunoosicenus unmezpana K 6bl4UCTIEHUIO 00bEMO8 U NOBEPXHOCMeU mel 8PAUjeHUs.
Ilnowaow cghepuueckozco nosica. Obvem waposoco cinos. Ilpumenenue 006vemos npu
peuteHuu 3a0ad.

Inowaos cepoi.

Paszsepmra yununopa u kounyca. Inowaos nogepxnocmu yuiuHopa u KOHycd.

KOM6uHal/;uu MHOCOCPAHHUKO6 U mell 6pAUEHUA.

Ilooobue 6 npocmpancmee. OmuoweHue 06veMo8 u niowjadell No8epxXHocmeti NOOOOHbLIX
Queyp.

ﬂ6u9fC€Hufl 6 npocmpancmee. l’ldpd]l]l@]lebllZ neperoc, cummempusl OMmMHOCUMENbHO
njiockocmu, yeHmpajilobHas CUMMEMpPUL, NO60OPONT OMHOCUMENbHO I’lpﬂMOIZ.

Ilpeobpaszosanue nooobus, ecomomemus. Pewenue 3a0au na naockocmu ¢
UCNONb308AHUEM CIEPEOMEMPULECKUX MEMOOO08.

Beposamnocms u cmamucmuka, 102uxka, meopus 2paghos u KOMOUHAMOPUKA
Iloemopenue. Hcnonvzosanue mabauy u ouazpamm O0as NpeoCmasieHuss OAHHbIX.
Pewenue 3a0au na npumenenue onucamenvbHbiX XapaKmepucmuK YUCILO8bIX HAOOPOS:
CpeOHUX, HaubOIbULe20 U HAUMEHbULE20 3HAYCHUsL, PA3MAXA, OUCNEPCUU U CIAHOAPIHO20
OomKIOHeHus..  Buiuucienue uacmom u  eeposmmocmeil  cobvimuu.  BeiuucieHue
geposmuocmell 8 ONbIMAX C

PABHOBO3MONCHLIMU ~ dNEMEHMAaPHbIMU  ucxooamu. Hcnonvzosanue KOMOUHAMOPUKU.
Buiuucnenue  seposmuocmeni  Hezasucumvix coovimuti. Hcnonvzosanue — Gopmyivl
clodiceHuss 8eposimHocmell, ouazpamm Jiliepa, Oepesa eposimHocmel, Hopmyisl
bepuynnu.

Beposmuocmnoe npocmpancmeo.  Axcuomvl  meopuu  eeposmuocmeil.  Ycnosnas
eeposmuocmo. Ilpasuno ymnoorcenus eeposmuocmet. Popmyna noaHoU 6eposmHOCMU.
Juckpemnvie cayuaiinvle eenuuunvl u pacnpedenenus. CoemecmHvle pacnpeoeneHus.
Pacnpeoenenue cymmovr  u  npouszsedenuss  He3ABUCUMBIX — CAYYAUHBIX — BEIUYUH.
Mamemamuueckoe ooicuoanue u oucnepcus Cry4yauHou eeaudunvl. Mamemamuueckoe
0HCUOGHUE U OUCNEPCUSL CYMMbL CIYUAUHBIX GETUUUH.

Henpepuvignuviecnyuaiinvie  genuyunvl. [lnomnocme geposmuocmu.

Dynxyus pacnpeoenenus. Pasnomeproe pacnpedenenue.

Cosmecmuvie HabNOOeHUsE 08YX  CIYYAUHBIX — BEIUUUH.
Buibopounviii koaghdpuyuenm xoppensyuu. Jluneiinasn peepeccus.



Cmamucmuyeckas cunomesa. Cmamucmuxa Kpumepusi u ee YpO8eHb 3HAYUMOCHIU.
Ilposepka npocmetiwux eunomes. IDmnupuyeckue pacnpeoenenus U Ux ceiasb ¢
meopemuyeckumu pacnpeoenenuamu. Paneosasa koppenayus.

Temamuueckoe nnanupoeanue ¢ yKa3aHuem KOaUUeCMEa 4acos, OMEOOUMBIX HA
oceoeHue Kaxcoou memaul

Anzeopa u nauana mamemamuuecxkozo ananusza 10 knacc (4 waca ¢ neoenr) 136 uacoes

Coaep:xaHue MaTepuajia KonuuectBo
4acoB
I'napa L. JlelicTBHTE/IbHbIE YHCIA 18
I'naBa II. Crenennas pyHKuus 18
I'nasa III. Iloka3aTesqbHast GyHKIHUS 12
I'naBa IV. Jlorapudmuueckas GpyHKIuSA 19
I'naBa V. Tpuronomerpudeckue (popmyJibl 27
I'naBa VI. Tpuronomerpuyeckue ypaBHeHUsI 18
HTOoroBoe noBTropeHue 24
Bcero 136 yacoB




Auredpa m Hayaj1a MaTeMaTH4YecKoro ananausa 11 kaace
(4uaca B HeeJI10)

Coaepixanue MaTepuaja KosnunuyectBo
4acoB

I'nasa VII. Tpuronomerpunuyeckue GyHKIHU 20
I'nasa VIII. IIpou3BoaHas u €€ reoMeTpH4YeCKUI CMBICII 20
I'nasa XI. IIpuMeHeHre NIPOU3BOAHOM K HCCJIEI0BAHHUIO 18
byHxkumi
I'naBa X. UaTerpan 17
I'naBa XI. Kom0unaropuka 13
I'nasa XII. DyiemeHTBI TeOpPHH BePOATHOCTEH 13
I'nasa XIII. CraTucruka 9

HTorosoe noBropeHue 22

Bcero 132 4gaca
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I'eomeTpus 10 kiaacc (2yaca B Hexes110) 68 yacon

Conep:kanue maTtepuaJja KosanvecTBO
JacoB
HexoTopble cBeIeHUsT U3 ITIAHUMETPHH 10
Beenenue (IIpeamer crepeomerpuu. OCHOBHBIE IOHATHS U 2
aKCcUOMBI cTepeomeTpuu. [lepBbie ciencTBUS U3 TEOPEM)
I'nasa L. [lapanjieJbHOCTH NPSIMBIX H MJIOCKOCTEH 15
I'nasa II. IlepneHIMKYJIAPHOCTH NPAMBIX H INIOCKOCTEH 16
I'nasa III. MHOrOrpaHHuKHU 14
3akiI0unTeILHOE MOBTOPeHe Kypca reomerpun 10 kiacca 11
Bceero 68 vacoB
I'eomeTpus 11 kiacc (2 yaca B HexeJs10)
Conep:xxanue maTepuaja KosaunvecTBO
4yacoB
I'nasa IV. BekTopbl B mnpocTpancTBe 7
I'maBa V. MeToa KoopauHAT B IPOCTPAHCTBE 14
I'nasa VI. lniamuap, konyc, map. 16
I'naBa VII. O6bembI TeuI. 17
3ak/0uuTe1bHOE MOBTOPeHUE Kypca reomerpun 11 kiacca 12
Bcero 66 yacoB

0uem<a YCHHBIX Omeemos yuanjuxca

OtsBer OLICHUBACTCS oMMEmMKOU «5», ecnu YUYCHHK!

IIOJTHO PAaCKpbLI COJIEpKaHNe MaTepHrala B 00beMe, IPeJyCMOTPEHHOM IIPOrpaMMoil 1

y4eOHUKOM, U3JI0KUIT MaTepuall IPaMOTHBIM SI3bIKOM B OIpE/IEICHHON JTOrHYeCKOM

MOCJICAOBATCIIbHOCTHU, TOYHO UCIOJIB3Yd MATCMATUYCCKYO TCPMUHOJIOTUIO 1 CUMBOJIUKY,

IMMPaBUJILHO BBITIOJIHUII PUCYHKH, YCPTCIKMU, Fpa(I)I/IKI/I, COMMYTCTBYIOIIIHUEC OTBCTY,




MoKasajl yYMCHHUC WIIIIIOCTPUPOBATL TCOPCTUUCCKUC IIOJIOKCHUSA KOHKPCTHBIMHA
npuMepamu, IpUMEHATh UX B HOBOM CUTYyalllH ITPU BBIITOJIHCHUHN NPAKTHYCCKOT'O 3aJaHu;

IIPOJIEMOHCTPUPOBAJI YCBOCHUE PAHEE U3YUEHHBIX CONIYTCTBYIOIIUX BOIIPOCOB,
c(OPMHPOBAHHOCTH U YCTOHYHMBOCTD UCIIOJIBb3YEMBIX IIPH OTPAOOTKE YMEHUI M HABBIKOB;

v/ 0TBeYaJ CaMOCTOATENHHO 0€3 HABOMAIIMX BOIPOCOB yunTesst. BO3MOXKHBI O/1HA - JIBE
HETOYHOCTHU IIPU OCBEILEHUN BTOPOCTENIEHHBIX BOIIPOCOB MM B BBIKJIAJKaX, KOTOPbIE
YUEHUK JIETKO UCIPABUII IO 3aMEYAHUIO YUUTEIS.

OTBeTr OLICHUBACTCS OMMEMKOU ((4», €CJIM OH YAOBJICTBOPSACT B OCHOBHOM TpC6OBaHI/IHM Ha
OLICHKY «5 », HO IIpX 3TOM UMECET OJHUH N3 HEAOCTATKOB:
v\ B W3JI0KCHUH JOIIYIICHBI HeOOJIbIIINE HpO6CHBI, HEC HCKa3HBIIME MaTEMaTHYCCKOC
COACPpIKAaHUE OTBETA,

v AONYIICHBI OJWH - JBAa HEAOUYCTAa IIPpU OCBCHICHHWU OCHOBHOTO COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA,

v AONYIICHBI omubka HWiIM Oolee ABYX HCEAOYCTOB IIPpU OCBCHICHUN BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA.

Ommemxka «3» CTaBUTCS B CICAYIONIUX CITydasx:

v/ HEMOJIHO WJIM HEIOCIIE[0BATEIbHO PACKPBITO COJEpKAHME Marepualia, M0 IMOKa3aHO
oO1ree TMOHMMaHUE BOIPOCAa W TMPOJAEMOHCTPUPOBAHBI YMEHUSA, JOCTATOYHBIC JIJIsi
JATBHEHIIIETO YCBOCHUSI MPOTPaMMHOI0 Marepuana (ompeneneHHbie «TpeOoBaHUSIMU K
MaTEeMaTUYECKON MOATOTOBKE YUALIUXCS);

v HUMCJINCH 3aTPYAHCHUS U JOIMYHICHBI OIIINOKH B OMpeaAcCICHUN HOHﬂTHﬁ,
HCIIOJIF30BaHUH MaTEMaTHUICCKOM TEPMHUHOJIOTUH, YCPTEIKAX, BBIKJIAAKAX, UCIIPABJICHHBIC
IMMOCJIC HECKOJIBKMUX HABOJAAIINX BOIIPOCOB YUUTCIIA,

v YUCHUK HE CIIPaBUJICA C MPUMCHCHHUEM TCOPUHN B HOBOU CUTyallu ITPH BBIITOJIHCHHUHN
MPaKTUYECKOTO 3aJaHusl, HO BBITTOJHIII 33/IaHHs 00S3aTEIIBHOTO YPOBHSI CIIOKHOCTH T10
JTaHHOU TeMe;

v IIpU 3HAHUH TCOPCTUYICCKOTO MaTCpHaJia BbIABJIICHA HCJOCTATOUHAs C(I)OpMHpOBaHHOCTL
OCHOBHBIX YMeHI/Iﬁ 1 HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasx:
v/ HE PacKphITO OCHOBHOE COJIEpIKaHHe YIeGHOTO MaTepraa;

v 00HapyXeHO HE3HAHWE WM HEMOHMMAaHHWE YYEHHKOM OOJIbIIEH MM Haubojee BaXKHOM
4yacTHu yueOHOTo MaTepuana;

v/ JOTyIIEHbl OMMOKHM B OMPEIEIICHUH MOHSTHIA, MPU HCIOJb30BAHUM MAaTEeMaTHYECKOM
TEPMHHOJIOTHH, B PHUCYHKax, uYepTekax WM TrpapuKax, B BBIKIAJKaX, KOTOpble HE
WCITPABJIEHBI ITOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUHUTEIIA.



Ouemca nucwueHHblxpaﬁom yuauiuxcsa

OmmemKa «3» CTaBUTCS, €CIIM:
v/ pabora BBIIOJIHEHA ITOJHOCTHIO;

v B JIOTHYECKUX PACCYKICHUSAX U OOOCHOBAHUH PEIICHUS HET IPOOEIIOB U OMUOOK; B
PELICHUH HET MAaTeMaTHYECKUX OIMOOK (BO3MOKHA OJJHA HETOYHOCTb, ONMUCKA, HE
SIBJISIIOIIASACS CJICACTBUEM HE3HAHUS MM HETOHUMaHMs y4eOHOTo MaTepuana).

Ommemka «4» CTaBUTCS, €CIIN:

v/ paboTa BBIMOJIHEHA ITOJHOCTHIO, HO 00OCHOBAHUSI IIAr0OB PEIICHHS HEOCTATOYHBI (€CIIH
yMeHHe 00OCHOBBIBATh PACCYKACHUS HE SABIISUIOCH CIICIHATBHBIM 00BbEKTOM ITPOBEPKH);

v/ JomylieHa o/[Ha OIKOKa WM JBa-TPH HEJOYETA B BBIKJIAKAX, PUCYHKAX, YEPTEKAX MU
rpadukax (€Ciu 3TH BUIBI paOOTHI HE SIBISIINCH CHEIHAIBHBIM 00bEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIH:
v’ jonyiieHbl 0ojice OJHOM OMIMOKM WM 0ojiee IBYX-TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTerkax WM rpadukax, HO ydaluiicss BiageeT o00s3aTeNbHBIMU YMEHUSMHU II0
MIPOBEPSIEMON TEME.

Ommemxa «2)» CTaBUTCS, €CIIM:
v/ IONyINEHBl CYIIECTBEHHBIE OIMOKHM, IIOKA3aBIIME, YTO YydYalluiics He BIageeT
00s13aTeNbHBIMH YMEHHUSMU 110 JAHHON TeMe B MOJIHOM Mepe.

Ouyenka mecmogwvix padom yuauiuxcs

OmmemKka «35» CTaBUTCS, €CIIU MPABUIILHO BBIIOJIHEHO Oosiee 85% paboThl.

Ommemxka «4» CTaBUTCS, €CIIA NPABUIILHO BHIIOIHEHO 71-85% paboThl.

Ommemka «3» CTaBUTCS, €CITU MPABUIILHO BBIIONHEHO 50-70% paboTshl.

Ommemka «2» CTaBUTCS, €CIIN BBIIOJIHEHO MeHee 50% paOoThI.
——————————————————————— b



