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Hoscuumenvuas 3anucka

[IporpamMma mo mareMaTuke yriayOJIEHHOTO ypOBHS A OOYyYaroIIMXCs Ha YPOBHE
cpemHero ooOmero oOpazoBaHus paspaborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MUPOBBIX TPEOOBAaHUMN, PEIBIBIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO,
U Tpaguuui poccuiickoro oOpaszoBaHus. Peanuzanusi mnporpaMmbl IO MaTeMaTHKE
o0OecreuynBaeT OBJIAJCHHUE KIIOYEBBIMH KOMIIETEHIUSIMU, COCTABIISIONIMMHU OCHOBY JJisi
CaMOpa3BUTUSA M  HENPEPHIBHOIO 0Opa30BaHMsI, IEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO ¥ TIO3HABATEIHHOTO PAa3BUTHUS JTUYHOCTU 00YHArOITUXCS.

B mporpamme mo maTeMaTHKE YUYTEHBI UJIEM M TOJOXKEHUS KOHLEMIMA Pa3BUTUS
MaTeMatuyeckoro obOpazoBanuss B  Poccuiickoit ®enepanuu. Maremaruueckoe
oOpa3oBaHME JOJDKHO pemaTh 3ajady oOecrieyeHuss HeoOXOJMMOro CTpaHe uucia
oOydJaroniuxcsi, MaTeMaTH4ecKas IOATrOTOBKAa KOTOPbIX ObLIa OBl JOCTaTO4YHA IS
MPOJIOJDKEHNST O00pa30BaHUS 1O PA3IUYHBIM HAMPABJICHUSIM, BKIIOYAsl MPETIOIaBaHKE
MaTE€MaTUKH, MaTEeMaTHYECKUE HCCIEAOBaHMs, padoTy B cdepe HHPOPMALMOHHBIX
TEXHOJIOTHI U JPYIUX, a TaKKe 00eCreueH s JUIsl KaKI0r0 00yJaromerocs BO3MOXHOCTH
JOCTUKEHUS MaTEeMAaTUYECKOM MOJITOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM EMY YPOBHEM.
Ha pemienne 3tux 3a7a4 HallejleHa IporpaMma o MaTeMaTuKe yriryOJIEHHOTO YPOBHS.

HeobxoaumocTh MaTeMaTH4eCKOM MOATOTOBKH O0YyCIIOBIEHA OOYCIOBIEHO POCTOM
YHClia CIEeNHUATbHOCTEHN, CBA3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHUEM MaTEMaTUKH (B
chepe SKOHOMHUKH, OHM3HECe, TEXHOJOTMYECKUX O0O0JIacTAX, TYMaHHTApHBIX cdepax).
KonuyectBo oOyuaromuecsi, s KOTOPBIX MaTeMaTHKa CTAaHOBUTCS (YHIAMEHTOM
oOpa3oBaHusl, TUIAHUPYIONIUX 3aHUMAThCSI TBOPUECKOM M MCCIEA0BATENIbCKOM padoToi B
o0nmacTu MareMaTuk, WHGOPMATHKH, (U3UKHU, SKOHOMUKHM U B JIpYyrux oOJacTsX,
YBEJIMUMUBACTCS, B TOM YHCIE C YYETOM OOyYaromIMXcsi, KOMy MaTeMaTHUKa HYy>KHa s
HCIIOJIb30BaHUs B MPO(PECCUAX, HE CBI3aHHBIX HEMOCPEACTBEHHO C HEW.

[IpuknanHass 3HAUYUMOCTH MaTE€MaTUKU OOYCJIOBJIEHA TEM, 4YTO €€ NPeAMETOM
SABJISIIOTCS (yHAAMEHTaJIbHbIE CTPYKTYpbl HAIIEr0 MHpaA: MPOCTPAHCTBEHHBIC (HOPMBI U
KOJINYECTBEHHBIE  OTHOIICHMS, (YHKIMOHAJIbHBIE  3aBUCHUMOCTH M  KaTErOpUU
HEOMpeAeIEHHOCTH, OT MPOCTEUIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJII PA3BUTUSI HAYUYHBIX M TEXHOJOTHUYECKUX UJICH.
be3 KOHKpETHBIX MAaTeMaTUYECKUX 3HAHWM 3aTPyJHEHO [MOHUMAaHUE MPUHIIUIIOB
YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE W HHTEPHpETAIUS
pa3HOOOpa3HOW  COLMANBHOM,  SKOHOMHYECKOH,  MOJMUTUYECKOW  MHGOpMAINH,
Manodp¢eKkTuBHA TOBCEIHEBHAS TNPAKTHYECKas JeATeIbHOCTh. Bo MHormx cdepax
poeCCUOHATILHON JeATETLHOCTH TPEeOYIOTCS YMEHHUS BBITIOJHATH Pacu€Thl, COCTABISATh
ITOPUTMBI, IPUMEHSATH (POPMYJIbI, TPOBOAUTH TEOMETPUUECKUE U3MEPEHHUS U TOCTPOCHUS,
YuTaTh, 00pabaThIBaTh, UHTEPIPETUPOBATDH U MPEACTABIATH HHOOPMAIUIO B BUJIEC TaOIHII,
auarpaMM U rpaukoB, HOHUMATh BEPOSITHOCTHBIN XapakTep ClIy4ailHbIX COOBITHH.

OnHOBpEeMEHHO ¢ paciiupeHueM cdep NpUMEHEHUs MaTeMaTUKH B COBPEMEHHOM
obOmiecTBe Bc€ Oojiee BaXHBIM CTAHOBUTCA MAaTEMaTHYECKUM CTUJIb MBIILUICHHUS,
MPOSIBIIAIONIMNCA B ONpPEACIEHHBIX YMCTBEHHBIX HaBblkax. B mporecce wu3ydeHus
MaTeMaTUKH B apceHas MPUEMOB U METOI0OB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3oM
BKJIIOUYAIOTCS MHAYKIUSA U ASAYKIHs, 0000IICHNE U KOHKPETHU3allMsl, aHAJIU3 U CHUHTE3,
knaccuukanus u - cucreMmaruzaius, aoOcTparupoBanue © - a”Haorus. OOBEKTHI
MaTeMaTUYECKUX YMO3AKIIOUECHHM, MPaBUiia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JOTUYECKUX TOCTPOCHHM, CHOCOOCTBYIOT BBIPAaOOTKE yMEHUs (HOPMYIUPOBATH,



00OCHOBBIBaTh M JOKAa3bIBaTh CYXACHUSA, TEM CaMbIM (OPMHUPYIOT JOTHUYECKHH CTUIIb
MblnUieHus.  Benmymas  ponab  NpUHAANEKUT  MaTeMaTHKE B (OPMHUPOBAHUU
QITOPUTMHYECKOM KOMIIOHEHTHI MBIIUIEHUS W BOCIHUTAHMM YMEHUW JEHCTBOBAaTh IO
3a/laHHBIM QJITOPUTMaM, COBEPIIEHCTBOBATh W3BECTHbIE M KOHCTPYMpPOBaTh HOBBIE. B
MIPOLIECCE PELICHHS 3a/1a4 - OCHOBBI JUIsl OPraHU3aluu YUYeOHOU AESITENbHOCTH Ha YpOKax
MaTEMaTUKH - Pa3BUBAIOTCS TBOPYECKAs U MIPUKIIAJAHAS CTOPOHBI MBIIILICHUS.

OOyueHue maremaTHKe AT BO3MOXKHOCTh Pa3BUBAaTh Yy OOYYalOIIUXCS TOYHYIO,
palMoOHAIbHYI0O W WH(GOPMATHUBHYIO peYb, YMEHHE OTOMpATh HaubOoJee MOAXOMSIINE
A3BIKOBBIC, CHUMBOJIMYECKUE, TrpaduyecKue CpeacTBa JUIsl BBIPAKEHHUS CYXIACHUN U
HATJIATHOTO UX MPEACTaBICHUS.

HeoOxoaumbiM KOMIIOHEHTOM OOMIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUU
ABJISIETCS O0IIee 3HAKOMCTBO C METOJaMU TTO3HAHUS IEHCTBUTEIBLHOCTH, MPEJCTABICHUE O
peAMETe W METOJIE MATEMaTUKH, €ro OTIUYMSIX OT METOJAOB €CTECTBEHHBIX U
T'YMaHUTApHBIX HayK, 00 0COOEHHOCTAX MPUMEHEHHUS MaTEMaTUKHU ISl PeIICHUS] HAyYHBIX
Y MIPUKIIAJHBIX 337a4. MaremaTuueckoe oOpa3oBaHre BHOCHUT CBOM BKJIal B (QOPMUPOBAHKE
oO11el KylIbTYphl YEJIOBEKA.

N3yyeHne wmaTeMaTMKH CHOCOOCTBYET JCTETUYECKOMY BOCIUTAHUIO YEJIOBEKa,
MOHUMAHUIO KpacoThl W M3AIIECTBA MATEMAaTUYECKHUX PACCYKICHHM, BOCHPHUITHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopureTHpiMu nensiMu oOyueHus:t Matematuke B 10-11 knaccax Ha yriyoaéHHOM
YPOBHE IPOJIOJIKAIOT OCTaBATHCS:

(opMupOBaHHE LEHTPAIbHBIX MAaTEMaTUYECKUX MOHATUM (YMCIIO, BEJIUYMHA,
reoMerpuyeckas Gurypa, nepeMeHHasi, BEpOSITHOCTb, (PyHKIUS, IPOU3BOIHAS, UHTETPa),
o0ecreunBaloIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO OOPa30BaHUS
oOyyJarommxcs;

MO/BEACHUE OOYYalOIUXCAd Ha JOCTYNHOM JUIsi HHMX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKHU U OKPY’KAIOIIEro MHUpa, MOHUMAHUIO MAaTEMAaTUKU KaK 4acTu
oO1el KylbTyphl YEJIOBEUECTBA;

pa3BUTHE UWHTEJUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydarouuxcs,
MMO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUI0 MaTEMATHKU;

(¢opMupoBaHne  (QYHKIMOHAJIBHOM  MaTeMaTHYeCKOM TIpPaMOTHOCTH:  YMEHUS
pacrno3HaBaThb MaTEeMaTHYECKHUE AacCleKThl B PEAIbHbIX J>KU3HEHHBIX CHUTYyalUsX U TpHU
U3YYEHUHU JAPYTUX YU4EeOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE MaTeMaTUKU M CO3[aBaTh MaTeMaTU4YEeCKHE MOJENH,
OPUMEHATh OCBOCHHBIM MaTeMaTHMUeCKWW  ammapar Uil pelIeHUs]  IPaKTHKO-
OPUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJTYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMHU JIMHUSIMH cojiepskanusi maTtematuku B 10-11 kmaccax yriyOi€HHOTO
yYpOBHSI ABJISIOTCS: «HUCIa U BEIUUCIICHUS Y, «ANTreopa» («AsreOpandecKkue BIPOKEHUS,
«YpaBHCHUST M HepaBeHCTBa»), «Hawama martemarmdeckoro anammsay, «l eoMeTpus»
(«I'eomeTpuyeckre GUrypsl ¥ UX CBOHCTBa», «V3MepeHHE T€OMETPUUECKUX BEIUYHHY),
«BepostHOCTh U cTaTUCTUKay. [laHHBIE JIMHUM Pa3BUBAIOTCS MapajiIesIbHO, KaXKaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM
KOHTaKTe U B3auMozeicTBuu. Kpome 3T0ro, uX 00beINHAET JOTUYECKasi COCTaBISIONIAs,
TPaJAMLIMOHHO MPUCYINAs MATEMATHKE W MTPOHMU3BIBAIOLIAS BCE MATEMAaTHUYECKUE KYPChl U
conepxarenbaple TuHUU. ChopmynupoBanHoe Bo GI'OC COO TpeboBaHne «yMEHHE
ONEpUPOBaTh TMOHATHAMU: OINPEIACICHUE, aKCMOMa, TEOpeMa, CJEACTBUE, CBOWCTBO,



MPU3HAK, JOKA3aTelIbCTBO, PABHOCWIIBHBIC (OPMYIUPOBKH, yMeHHE (HOPMYIHPOBATH
oOpaTHOE M TPOTHUBOIIOJIOKHOE YTBEPXKIEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
WCIIOJIB30BAaTh ~ METOJ ~ MaTeMaTHYECKOW  WHAYKIMH, TPOBOAWTH JIOKA3aTCIbHBIC
pacCyXJIeHUs MPHU PEIICHNH 3a]1a4, OIICHUBATH JIOTHYECKYIO MPABIIIBHOCTh PACCYKICHU)
OTHOCUTCA KO BCeM YyYeOHBIM KypcaM, a (OPMHUPOBAHHE JIOTHYECKUX YMEHUH
pacrnpenensercs o BceM rojaM oOy4eHusl Ha YPOBHE CpeTHEro 00IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO matemaTuka sBJISICTCS 00s3aTEIbHBIM MMPEIMETOM Ha
JaHHOM  ypoBHe  oOpazoBaHusi. Hacrosmelr  nporpammoil 1Mo  MaTeMaTHKe
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mnpeamera «MartemaTuka» B paMKax TpEX
yueOHBIX KypCcOB: «AnreOpa M Haudajga MaTeMaTU4YeCKOro aHanuzay, «['eomerpus»,
«BeposTHOCTh U cTatucTKay. GOpMHUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBISIETCS Ha
NPOTSHKEHUU BCEX JIET 00yUYeHUsl Ha YPOBHE CpPEAHEro 00IIero oopa3oBaHus, a JJIEMEHTHI
JIOTUKH BKJTFOUAIOTCS B COJIEP KaHME BCEX Ha3BAHHBIX BBINIE yUSOHBIX KYPCOB.

O6mree uncio yacoB miis u3ydeHnus matemaTuku - 408 gacos: B 10 kmacce - 204 gaca
(6 uacoB B Hemen0), B 11 xmacce - 204 yaca (6 4yacoB B Henelno). M3 HuX:

Kypc «AnreOpa u Hadalla MaTeMatudeckoro aHanmmsa» - 204 gaca: B 10 kmacce - 102
yaca (3 yaca B Hezeno), B 11 kimacce - 102 gaca (3 yaca B HEACIIO);

kypc «"eomerpusi» - 136 wacos: B 10 kimacce - 68 wacos (2 yaca B Henento), B 11 kitacce
- 68 JacoB (2 yaca B HEJIEINIO);

Kypc «BeposaTHocTh 1 cTaTucThKay - 68 yacoB: B 10 kiacce - 34 yaca (1 gac B Hefiento),
B 11 knacce - 34 yaca (1 yac B Hezielnto).

IInanupyemule pezynomamsi yuebHo2o npeomema

Jluunocmmule pezynomamoi

B pesynbrare uzydeHuss MaTeMaTUKU Ha YPOBHE CpPEOHEro OO0IIero oOpa3zoBaHUs Y
oOyuatorerocs OyayT cpopMUPOBaHBI CJICIYIONINE JIUUHOCTHBIE PE3YIbTATHI:

1) rpaxxaaHCKOTO BOCITUTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOYyYalomIerocss Kak AaKTHUBHOTO W
OTBETCTBEHHOTO 4JIEHa POCCHICKOTro OOIIEecTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBaxX (D)YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM, TMPOLEIYP TPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMAJILHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH 1 Ha3HAUCHHUEM;

2) MaTpuOTHYECKOTO BOCTIUTAHMUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPaX]TAHCKOM MJIGHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUIICKOW MATeMaTUKH, IIEHHOCTHOE OTHOILIEHHE K
NOCTHKEHUSAM POCCUMCKMX MATEMaTHUKOB M POCCHUMCKOM MAaTeMaTHU4eCKOW IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HaHWE JYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoja, CcHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, OTHYECKOTO TOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KCHUN HAYKU U ICSITEILHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIa1a
B [IOCTPOEHHE YCTOMYUBOIO OYy1yIIEro;



4) 5CTeTUYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETHUKY MaTeMaTHYSCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3adad, pEIICHUHN, PACCYXKICHUH, BOCHPHUHUMYHBOCTH K
MaTEeMaTHYCCKHM acCIleKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA,;

5) puznueckoro BOCIUTAHUS:

cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYECKHWE 3HAHUS B HMHTEpecax
3IOpPOBOTO M 0€30MacHOT0 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mMTaHWe, cOaTaHCHPOBAHHBIA PEXKUM 3aHATHA € OTIBIXA, PETYJspHAS
¢dusnueckass aKTHBHOCTB), (PU3MYECKOE COBEPIICHCTBOBAHUE IMPH 3aHATHUSAX CIIOPTHBHO-
03/I0POBUTEIHHOMN JACSITETHLHOCTHIO;

6) TPyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYHy, OCO3HAHHWE IIEHHOCTU TPYAOTIOOMS, MHTEpPEC K pPa3InIHBIM
chepam mpodecCHOHANBHOM  JESATENbHOCTH, CBSA3aHHBIM C MaTeMaTHKOM U eé
MPWIOKEHUSIMA, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccun wu
pCaIM30BbIBATh COOCTBCHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHWIO Ha MPOTSHKCHWHW BCEH JKW3HM,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PCIICHUW MPAKTHUYCCKHX 3aJad MaTeMaTHUYCCKON
HaIPaBJICHHOCTH,

7) PKOJIOTUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJIOTUYCCKOW KYJIbTYphbl, TIOHUMAHUE BJIUSHUS COIMAILHO-
HAKOHOMHUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOTHON U COIMAIBHOU Cpejbl, OCO3HAHUE
r100abHOTO  XapaKTepa HSKOJOTHYECKMX TpoOJIeM, OpHCHTAlWs Ha TMPUMEHEHHUE
MaTEeMaTHYECKUX 3HAHWHA i1 pelieHHs] 3aJad B 00JacTH OKpYXKalIehd cpepl,
TUTAHUPOBAHKE TOCTYIKOB M OIEHKA WX BO3MOXKHBIX ITOCIICACTBUH ISl OKPYKAIOIIEH
Cpelibl;

8) IEHHOCTU HAYYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBCHHOM NMpPAKTHKH, MOHMMaHHWE MaTeMaTHYEeCKOW HAayKW Kak
chepnl 4eIOBEUECKOUW IEATEIBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS
[UBUJIM3AI[MH, OBJIAJICHUC SI3BIKOM MAaTEMAaTHKH M MaTEMaTHYECKOH KyJIbTYpOH Kak
CPEICTBOM IMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEILCKYIO
JESATSIIEHOCTh MHIUBUAYATBHO U B TPYIIIIC.

Memanpeomemusie pe3yibmamol

B pesynbrare n3ydeHuss MaTeMaTHKH Ha YPOBHE CpeaHero ooOmero odpa3oBaHUs y
obOyuaromerocs OynyT chOpMHUpOBaHBI IO3HABATEIbHBIC YHUBEpPCAIbHBIC Y4YeOHBIC
NEHUCTBUSI, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC Yy4eOHBIC JICUCTBUS, PETYJISITUBHBIC
YHUBEpPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITCIHBHOCTD.

VY obyuatomierocs 0yayT chopMUpPOBAHBI CIEAYIOIINE Oa30BbIC JTOTUUECKHUE ICHCTBUS
KaK 9acTh ITO3HABATEIbHBIX YHUBEPCABHBIX YICOHBIX JICHCTBHIA:

BBISIBIISAT M XapaKTEPH30BaTh CYIIICCTBEHHBIE MPU3HAKA MaTEMaTHYCCKUX OOBEKTOB,
MOHATUH, OTHOUIEHWH MEXIy MOHATHAMH, (OpMyIHpOBaTH ONpPEHCICHUS ITOHSATHH,
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCH(PUKAIINHA, OCHOBAHUS JJIT 000OIIECHUS |
CpaBHEHUS, KPUTEPHUH MPOBOIUMOTO aHAIN3A;

BOCIIPHUHUMATh, (POPMYIUPOBATH U MPEOOPA30BLIBATh CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpUlIaTeIbHBIC, EAUHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIE,



BBIABJISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IIPOTUBOPEYHUS B
dakTax, JTaHHBIX, HAOMIOJEHUSIX U YTBEPKICHUSIX, IpeyiaraTb KpUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JieJaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NETYKTUBHBIX U WHIYKTUBHBIX
YMO3AKJIIOUECHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH  CaMOCTOSITEJIBHO — JTOKA3aTeJIbCTBA MATEMAaTUYECKUX  yTBEP)KICHUN
(mpsiMble W OT MPOTUBHOTO), BBICTpAaUBaTh apPryMEHTALUIO, IPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpaTh crnoco0 penieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauboJsiee MOAXOIAMIMA C Y4ETOM CAMOCTOSATEIBHO BbIIAECIEHHBIX
KPUTEPUEB).

VY oOyuatomierocss 6yayT copMUpPOBaHbI ClEAyIOLMEe 0a30BbIe UCCIEI0BATEIbCKHIE
JENCTBUA KaK 4acTh O3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX JICHCTBUIM:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  HCCIEAOBATEIIbCKUM  HMHCTPYMEHT  IIO3HAHMS,
(dbopMyIupoBaTh BONPOCHI, (PUKCHPYIOUIUME MPOTUBOPEUYHE, MPOOJIEMY, YCTAaHABIMBATH
MCKOMOE U JJaHHOE, ((OPMHPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3ULINI0, MHEHHE;

MIPOBOJIUTH CaMOCTOSITEJIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHHUE II0
YCTaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTH4eckoro OObEeKTa, SBJIECHUSA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OObEKTaMHU, SBJICHUSMH, IPOLIECCAMU;

CaMOCTOSITENIbHO  (popMyMpoBaTh O00O0OIIEHHS U BBIBOABI IO  pe3ysbTaTaM
NPOBEAEHHOTO HAOIIOACHMS, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOLICHMI;

OPOTrHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE IIpollecca, a TakKe  BbIABUIATH
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

V¥ obyuatomerocst OyayT chopMUpoBaHbl YMEHUS paboTaTh ¢ HH(OpMaIIMEl Kak 4acTh
MMO3HABATEIIbHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBUIA:

BBISBIIATH NePUIUTHl HHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JIJI1 OTBETA HAa BOMIPOC H
TUTSI peIICHUS 3a1a4H;

BEIOWpAaTh WH(MOPMAIMI0O W3 HWCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGPOPMAIMIO PA3TUYHBIX BUAOB U (popMm
MIPEICTABJICHHUS;

CTPYKTYpPUpPOBaTh HMH(POPMAILIUIO, TPEACTaBIATH €€ B pasIuyHbiX (opmax,
WJUTIOCTPUPOBATH Tpauueck;

OIICHUBATh HAAEKHOCTh HH(POPMAIMU TIO CAMOCTOSITENBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

Y  oOyuaromierocss OyayT cpopMUpPOBaHbl yMEHUsI OOIIEHHS KakK 4acTh
KOMMYHHKATHUBHBIX YHUBEPCAIBHBIX yUEeOHBIX IEHCTBUI:

BOCTIPUHUMATH ¥ JOPMYITHUPOBATE CYKACHHUS B COOTBETCTBHH C YCIOBUSMU U IEIISIMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX
TEKCTaxX, /1aBaTh MOSCHEHUS MO XOAY pPEIICHHUs 3a/Jadl, KOMMEHTUPOBATH MOJTYYCHHBIN
pe3yIbTaT;

B X0J1€ 00CYXA€HUSI 3a]JTaBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMON TEMBI, TPOOJIEMBI,
pelaeMoil 3aa4um, BbICKA3bIBaTh MJIEH, HAllEJICHHbIE HAa MOUCK PEIICHHUs, COMOCTABIAThH
CBOM CYXKJEHHS C CYXJACHUAMH APYTUX YUYaCTHUKOB JMajora, oOHapyXUBaTh pazauydue U



CXOACTBO TO3MIMHA, B KOpPpPEKTHOW ¢Gopme GOpMyIHpOBaTh pa3HOTIACHUS, CBOH
BO3PaKECHUS;

MIPEICTaBIATh PE3yIbTaThl PEIICHUS 3a]a41, IKCIIEPUMEHTA, UCCIIEI0BAaHus, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUICHUS C Y4€TOM 3aqady NPE3CHTALUU |
0COOEHHOCTEN ayJUTOPHUH.

VY oOyuaromierocst OyayT c@opMHUpOBaHbI YMEHHS CaMOOpPraHW3allMd Kak YacTb
PETYJISITUBHBIX YHUBEPCATBHBIX YUEOHBIX JIEHCTBUIA:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 PeIIeHUs ¢ Y4ETOM
UMEIOIIUXCS.  PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUK.

Y oOyuaromerocss OyayT cGOpMHpPOBAHBI YMEHHS CaMOKOHTpPOJS KakK 4YacTh
PETYJIATUBHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHIA:

BJIQJICTh HaBBIKAMH ITO3HABATEIIBHONM pe(ICKCHU KaK OCO3HAHHUSA COBEPIIaeMbIX
JICHCTBUA W MBICIIMTENBHBIX IPOIECCOB, HMX PE3yJIbTaToB, BJIAJCTh CIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M Pe3ysIbTaTa PEIICHUs] MAaTEMAaTHISCKON 3a/1a4H;

MPEIBUIETH TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IPH PEIICHUN 3a/1a4l, BHOCHTD
KOPPEKTHUBBI B JESATCIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa IETU M YCIOBHAM, OOBSCHATH TPHYUHBI
JTOCTHKCHHSI MJTH HEOCTIDKEHUS PEe3yJbTaTOB JIEATEIHPHOCTH, HAXOUTh ONTHOKY, JaBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY.

VY obGyuaromierocs OyayT copMUpOBaHbl YMEHHUSI COBMECTHOM 1€ TEILHOCTH:

MOHMMATh U HMCTIOJNH30BAaTh MPEUMYIECTBA KOMAaHAHOW M MHIWBUIYaIbHOW pabOTHI
MIPH pEIICHUN y4eOHBIX 3aj1a4, IPUHUMATH 11€1h COBMECTHOM JIEATEIHHOCTH, TNIAHUPOBATH
OpraHu3allMI0 COBMECTHOM paboThl, pacmpenensTh BUIbl padOT, JOroOBapUBATHCA,
00CyX1aTh MPOIIECC U pe3ybTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX (popMax padboThl (00CYK1eHUS, OOMEH MHEHHI, «MO3TOBbIE
MITYPMBD» U MHBIE), BBIIIOJHATH CBOIO YacTh paOOTHI U KOOPAUHUPOBATH CBOU JICUCTBUSA C
APYTUMHU 4YJI€HaMHU KOMaH/bl, OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUS.

IIpeomemnvle pezynomamul

[To yueGHOMY mpeametry «Marematuka» (BKJIO4as Kypchbl «Auredpa W Hauaia
MaTEeMaTUYECKOT0 aHanu3a», «I'eomeTpus», «BeposSsTHOCTh U cTaTUCTHKA») (YrITyOJCHHBIH
YPOBEHB) TPEOOBAHMSI K MPEAMETHBIM PE3YJIbTaTaM OCBOSHHUS 0a30BOTO Kypca MaTEMaTHKH
JTOJKHBI OTPAXKATh:

1) BmameHHWe METOJAMHU JOKAa3aTelIbCTB, AJTOPUTMAMH PCEIICHUS 3a7ad; YMCHHE
(bopMyIUpOBaTh OMpEIEICHUS, AaKCHOMBI W TEOPEMBbI, TPHUMEHITh WX, IPOBOIUTH
J0Ka3aTeNbHBIE PACCYKACHHS B XOJI€ PEIICHUS 3a7a4;

2) yMEHHE OIepUPOBaTh TOHATHSAMU: CTEMEHb YHWCia, Jiorapudm dmclia; yMeHHe
BBITIOJIHATh BBIYUCIICHUE 3HAYCHWH M TMpeoOpa3oBaHUs BBIPAKEHUN CO CTENEHSIMU U
norapupmMamu, IpeoOpa3oBaHus TPOOHO-PANMOHATLHBIX BEIPAKECHHUI;



3) yMeHue oOmepupoBaThb MOHSATHAMH: pallOHAJbHBIEC, HPPALUOHAIBHBIE,
MoKa3aTeibHbIe, CTENEHHbIe, Jorapu(Muueckue, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHME ONepUpOBaTh TMOHATUAMU: (YHKIUS, HENpepbIBHAS  (PYHKIIHS,
MIPOM3BOJHAS, IEPBOOOPA3HAsL, ONPECICHHBIN HHTErPal, YMEHUE HAXOAUTh IPOU3BOIHBIC
AJIeMEHTapHbIX  (QYHKLIUWA, HCMOJIB3ys CIPABOYHBIE MaTepuaibl; HCCIEIOBaTh B
OpoCTEeHIINX chaydasx GyHKIUA HA MOHOTOHHOCTb, HAXOUTh HAUOOJBIITNE U HAUMEHbIIINE
3HauYC€HUS (PYHKIUN; CTPOUTH TpadUKd MHOTOWICHOB C HCIOJIL30BAHUEM armmapara
MaTEMaTUYECKOTO aHaNIM3a; MPUMEHSTh MPOU3BOHYIO MIPU PEIICHUH 3a7]a4 Ha JBUKCHUE;
penaTh NPaKkTUKO-OpUEHTUPOBAHHBIC 33/1a4l HA HAMOOJIBIIINE U HAUMEHBIITUE 3HAYCHUSI, Ha
HAXOXJIEHUE MYTHU, CKOPOCTU U YCKOPEHHUS;

5) yMmeHue omnepupoBaTh MOHATUSIMH: pallMOHANIbHAs (QYHKIHUSA, T[OKa3aTeabHas
byHkus, creneHHas (QyHKUuWsA, JorapupmMuyeckas (YHKIUS, TPUTOHOMETPUUYECKHUE
byHkuu, oOpaTHble (YHKIHMH, YMEHHUE CTPOUTh TpaduKu H3YYEHHBIX (YHKIHH,
MCIIOJIb30BaTh rpa MK MPHU U3YUSHUH MPOIIECCOB M 3aBUCUMOCTEH, TIPY PEIICHUH 337124 U3
APYTUX Yy4eOHBIX MPEAMETOB U 3a/ad M3 pealibHOM KHU3HU; BbIpaxaTh (opMylaMu
3aBHCHUMOCTH MEX/y BETUYNHAMU;

6) yMeHHE peniaTh TEKCTOBBIC 3374l PA3HBIX THIIOB (B TOM YKCIIE Ha TPOIIEHTHI, TOJIN
U 4acTH, Ha JABM)KEHUE, paboTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH, 3a7a4u U3 00JacTH
yIpaBJICHUS JIMYHBIMA U CEMEHHBIMU (PMHAHCAMM); COCTABIISITh BBIPAXKECHUS, YPaBHEHUS,
HEPABEHCTBA M MX CUCTEMBI 10 YCIOBHUIO 3a/1ayd, UCCIIEOBATh MOJYYEHHOE pEUICHUE U
OLIEHHBATH MIPABAONOI00HOCTh PE3YJIbTATOB;

7) yMeHHE OmnepupoBaTh MOHATHUSAMHU: CpeaHee apuMeTHdyecKkoe, MeIuaHa,
HauOoJblllee M HAaUMEHbIIEEe 3HAYEHMs, pa3Max, JUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHUE
YUCIOBOrO  Habopa;  yMEHHE  W3BJIEKaTb, HMHTEPIPETUPOBATh  MHGPOPMAIUIO,
NpE/CTaBICHHYI0 B TaONMIaX, Ha JauWarpaMmax, rpadukax, OTpa)kalollyl0 CBOMCTBa
pEaIbHBIX TPOIECCOB W SIBICHH; MPEICTaBIATh WH(OPMAIIMIO C MOMOIIBI0 TAaOIHIl U
AuarpamMM; HCCIEIOBaTh CTAaTUCTUYECKUE [aHHbIe, B TOM UHWCJIE C MPUMEHEHUEM
rpadUYecKuX METO/IOB U DJIEKTPOHHBIX CPEJICTB;

8) ymeHue omepupoBaTh MOHSATUSIMH: CIYyYalHBIA ONBIT U CIydailHOE COOBITHE,
BEPOATHOCTH CIy4alHOTO COOBITHS; YMEHHE BBIYUCISATH BEPOSTHOCTH C UCTIOIb30BaHUEM
rpaduyecKux METOJO0B; NPUMEHATh (POPMYJIbl CIOKEHHUS M YMHOXXEHUS BEPOSITHOCTEH,
KOMOWHATOpHbIE (AaKThl W (GOpMyJbl TMPU PEIICHUH 33a7a4;, OLIEHUBATh BEPOSITHOCTU
peaJIbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4allHbIMH BEJIMYMHAMH; YMEHHE MPHUBOJIUTH
IIPUMEPHI MIPOSBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

9) ymenue omnepupoBaTh MOHATUSMHU: TOUKA, MpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO,
JABYTPAHHBIN YTrOJl, CKPELIUBAIOLIUECS MPsSMbIE, MapaJljIeIbHOCTh U MEPIEHIUKYIISIPHOCTb
IPSIMBIX U TUIOCKOCTEH, YTroJl MEXAY MPSIMBIMU, YTOJI MEKIY MPSIMOM U IMIIOCKOCTBIO, YTOJl
MEX/Ty TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKITY TPSIMBIMHU,
paccTosiHue MEXTY TUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MPHU PEUICHUH 3a7a9 U3yICHHbBIE
(bakThl ¥ TEOPEeMBbI IIAHUMETPUHN; YMEHHE OIICHUBATh pa3Mephl 0OBEKTOB OKPYKAIOIIETO
MUDA;

10) ymenue onepupoBath MOHATHIMHI: MHOTOTPaHHUK, CEUeHHUE MHOTOTpaHHUKA, KyO,
napajuieNienune, mpu3Ma, mupaMuaa, Gurypa u mOBEpXHOCTh BPAIIEHUS, TUIUHIP, KOHYC,
map, cdepa, ceueHus GUTYphl BpalleHHs, TUIOCKOCTh, Kacaromascs chepsl, MIINHIPA,
KOHYcCa, IJIOIaIb TOBEPXHOCTH MUPaMHUIbI, TPU3MbI, KOHYCa, LIUIUH/PA, IJI0aab chepsl,
00BeM Ky0a, IPSIMOYTOJIBHOTO MapaieNienumea, TUpaMuibl, IPU3MbI, IUIHHIPA, KOHYCA,



nrapa; yMeHue u300pakaTb MHOTOTPAHHUKH U TOBEPXHOCTH BpALICHHS, UX CEUCHHS OT
PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U JIJIEKTPOHHBIX CPEICTB; yMEHHUE
pacno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE pPaclO3HABATh IPaBUJIbHBIC
MHOTOIPaHHHKH;

11) ymenue onepupoBaTh MOHATHUSIME: JBUKEHHE B IPOCTPAHCTBE, OI00HBIE (PUTYPBHI
B IPOCTPAHCTBE; MCIIOIb30BaTh OTHOUIEHHE IUIOUIaedl IOBEPXHOCTEH MU 0O0OBEMOB
N0JO0OHBIX (PUTYp MPHU PELICHUH 3a/1a4;

12) ymeHue BBIUNCIATh TEOMETPUUECKUE BEIMYUHBI (JUIMHA, YIOJ, IUIOHIalb, 00bEM,
IUIOIIA/Ib IOBEPXHOCTH ), UCIIOJIB3YS U3yUYEHHbIE (POPMYIIBI U METO/BL;

13) ymeHue onepupoBaThb MOHATHSAMH: MPSMOYIOJbHAs CHCTEMa KOOpAMHAT,
KOOPJMHATBI TOUYKH, BEKTOP, KOOPANHATHI BEKTOPA, CKAJISIPHOE IPOU3BEACHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpA HA YUCIIO; HAXOIUThH C IOMOILBIO
M3YYEHHBIX (DOPMYI KOOPIWHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMs TOUKAMU;

14) ymenue BbBIOMpATH MOAXONSIIMN W3YYECHHBIM METOJ IJi1 pEIICHUsl 3ajayu,
pacno3HaBaTh MaTeMaTH4eckue (akTbl U MATEMATHUYECKHME MOJIEIW B TMPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MaTEMATHUYECKHUX
OTKPBITUN POCCUMCKOM 1 MUPOBOM MATEMAaTUYECKOW HAYKH.

15) ymeHue onepupoBaTh MOHITUSMHU: ONpPEIEICHUE, aKCuoMa, Teopema, CIE/ICTBUE,
CBOMCTBO, TNpU3HAK, JIOKA3aTEJIbCTBO, PABHOCWUJIbHBIE (DOPMYIMPOBKHU; YMEHHE
(bopMynnpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEP)KJEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, HUCIIOJIB30BaTh METOJ  MaTeMAaTHYeCKOW WHAYKLIHMH; IPOBOJIUTH
JIOKAa3aTeJIbHBIE PACCYKICHU IIPU PELLICHUH 3a/1a4, OLIEHUBATH JIOTUYECKYIO IPABUIIBHOCTD
pacCyXJIeHUN;

16) ymeHue onepupoBaTh MOHATUSAMU: MHOXKECTBO, IOJMHOKECTBO, OMEpPALlUU HAJ
MHO>KECTBAMU; YMEHUE UCII0Ib30BAaTh TEOPETUKO-MHOKECTBEHHBIH aIapar sl ONACAHUS
peanbHBIX MPOLIECCOB U SIBJICHUM U NP PEIICHUH 337a4, B TOM YHCIIE U3 APYTUX YYEOHBIX
MPEAMETOB;

17) ymenue onepupoBaTh NOHATUSAMU: Tpad, CBI3HBIN rpad, AepeBo, UK, rpad Ha
IJIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATH rpadbl pa3InyHbIMU CIOCOOaMU; UCTIOIb30BAThH
rpadsl IpU pELICHUH 3a/1a4;

18) ymeHnue cBOOOIHO OMEPUPOBATH MOHATHUSMU: COUYETAHHE, MEPECTAaHOBKA, YHCIIO
COUYETaHMM, YHCIIO MEepecTaHOBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHITh KOMOMHATOPHBIE
(bakThl U pacCcyXAeHUs Ui PeleHus 3ajay;

19) ymenue oneprupoBaTh NOHATHIMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO0, OCTATOK 110
MOAYJIIO, PAaLMOHAJIBHOE YHUCJIO, UPPALMOHAIBHOE YHCJIO, MHOYKECTBA HATypAJbHBIX,
LEJbIX, PALMOHAJIBHBIX, JCHCTBUTEIBHBIX 4YHUCEN; YMEHHE MCIOJb30BaTh NPU3HAKU
JEeJIMMOCTH, HauMEHBIINNA OOLIMI AeNuTeNlb U HauMeHbIIee 00lee KpaTHOE, alfOPUTM
EBxiMa mpu peleHuun 3aJady; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMH CHCTEMaMH
CUHCIICHHUS;

20) ymeHue cBOOOJHO ONEPUPOBATH MOHITHSIMHU: CTENEHb C LIENBIM IMOKa3aTelieM,
KOpPEHb HATypaJIbHOM CTENEeHH, CTENEHb C PAlMOHAJIBHBIM I[IOKa3aTeJeM, CTENeHb C
NEeUCTBUTEIBHBIM (BEIICCTBEHHBIM) IOKa3aTesieM, Jiorapudm uuciia, CHHYC, KOCUHYC U
TAHI€HC TIPOU3BOJILHOTO YHCIIA;

21) ymeHue onepupoBaTh MOHATUAMU: TOKIECTBO, TOKIECTBEHHOE MPeoOpa3oBaHUeE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHUI U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHMUIA,
HEPaBEHCTB W CHUCTEM, palMOHAJIbHbIEC, HPPALMOHAIBbHBIC, TOKA3aTEJIbHbIE, CTEIICHHBIE,
JorapuMuuecKre, TPUTOHOMETPUUECKHE yYpaBHEHHsS, HEPABEHCTBA U CUCTEMbI; YMEHUE



peliaTh ypaBHEHHUs, HEPABEHCTBA M CHCTEMbI C TIOMOIIBIO PAa3IUYHBIX MPUEMOB; PEIIATh
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TApaMeTPOM; IPUMEHATh YpPaBHEHNUS, HEPABEHCTBA,
UX CUCTEMBI JUIsl pEIICHU MaTeMaTHUECKHX 3a7a4 U 337a4 U3 Pa3IM4HbIX 00JacTeil HayKu
Y PEAIbHOM KU3HU;

22) ymeHme CBOOOIHO ONEPHPOBATH MOHATHUAMH: Tpaduk QGyHKIUK, oOpaTHas
GbyHKUMS, KOMTIO3ULKs GYHKUNN, TMHEWHas GyHKINS, KBaipaTUUHas QyHKIIMS, CTEIEHHAs
GyHKUMS € [eJIbIM  [IOKa3aTesleM, TpUroHoMeTrpuyeckue GyHKUIUH, OOpaTHbIC
TPUTOHOMETpHUUECKUE (PYHKIIMU, MOKa3aTelibHAs U Jiorapudmudeckass GyHKIUU; YMEHHE
CTPOUTH Tpapuku PyHKIMM, BBIMOJHATH MpeoOpa3oBaHus rpadukoB GyHKIUH;

YMEHHUE UCIOJIb30BATh IpaPUKU GYHKIUN SISl U3YUEHUS MPOIIECCOB U 3aBUCUMOCTEH
P PElIeHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB M U3 PEaIbHOM JKU3HU; BBIPAXKATh
(dbopmyamMu 3aBUCUMOCTH MEK/y BEIIMYMHAMU;

yMEHHE CBOOOJHO ONEPUPOBATh MOHATUAMU: YETHOCTHh (DYHKIIUHU, MEPUOAUYHOCTD
GbyHKIIUN, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (DYHKIIMH, SKCTpEeMyM (YHKIIUH,
HauOoJbIlllee W HAaUMEHbIIEEe 3HAUCHHUS (YHKIUU Ha TPOMEXKYTKE; YMEHHE MPOBOJIUTH
UCCIeI0BaHNE (PYHKINY;

YMEHHUE UCIOJIb30BaTh CBOMCTBAa W Tpaduku (yHKUMNA JUIsl pElIEHUs ypaBHEHW,
HEPABEHCTB M 337124 C MapaMeTpaMu; U300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA
pelIeHN ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

23) yMmeHue CBOOOJHO  ONEpPUPOBATh  MOHATHSIMH:  IOCIIEIOBATEIbHOCTD,
apumeTrnyeckas Mporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEUHO YObIBaromias
reoMeTpuyecKas MpOorpeccus; YMEHHE 3a/laBaTh IOCIEIOBATEILHOCTH, B TOM YHUCIIE C
MOMOUIBIO PEKYPPEHTHBIX (GOPMYII;

24) yMeHuE ONEepUpOBaTh MOHATHUSAMHU: HEMPEPHIBHOCTh (GYHKIMHA, ACHUMIITOTHI
rpadguka GyHKIMU, TepBas W BTOpas MNPOU3BOJAHAA (GYHKIHUHU, TEOMETPUUECKUN U
(U3MYECKU CMBICI TMPOU3BOAHON, NEPBOOOpa3Has, ONPENEICHHBbIA HWHTErpall; YMEHHUE
HAaXOAUTh ACUMNOTOTHI Tpaduka (YHKIUU; YMEHUE BBIYHCIATH MPOU3BOJHBIE CYMMBI,
MPOM3BENICHNUS, YaCTHOTO M KOMITO3UIIMU (DYHKITMH, HAXOIUTh YpaBHEHUE KacaTebHOU K
rpa@uky QyHKIUU;

YMEHHE MCTOIh30BaTh IPOU3BOIHYIO JIJIsl UCCIENOBAHUS QYHKIIUH, A HAXOXKICHHUS
HAWIYYIEr0 pEeHICHWs B TPUKIATHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMHUYECKUX U
bu3znueckux 3anayax, AJs ONpeNeseHUs] CKOPOCTU M YCKOPEHUS; HaXOAWUTh IUIOMIAIU U
o0beMBbl (UTYp C TIOMONIbIO HHTErpana; MIPUBOAUTH NPUMEPHl MaTEMAaTUYECKOTO
MOJCIIUPOBAHUS C TTIOMOIIBIO MU PEPEHIINATBHBIX YPaBHECHHUI;

25) yMeHHE ONepupoBaTh MOHITHSIMH: KOMIUJIEKCHOE YHCIIO, CONPSIKEHHbIC
KOMIUIEKCHBIE 4HCIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opma 3amucH
KOMIUIEKCHBIX uncen (reoMeTpuueckas, TPUTOHOMETpUYecKas U ajreopandeckas); yMeThb
MPOU3BOAUTH apU(METUYECKUE JCHCTBUS C KOMIUIEKCHBIMM YHCIIAMH, TPUBOJIUTH
MPUMEPHI UCIIOJIb30BaHUS KOMITJICKCHBIX YHCENT,;

26) yMeHue cBOOOTHO ONIEPUPOBATH MOHITUSIMU: CpeiHee apupMeTUIEeCKOe, MEIUaHa,
HauOoJIbIlIee ¥ HAMMEHBIIIEE 3HAYCHNUS, pa3Max, AUCIIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE TSI
OTHMCaHMs YUCTIOBBIX JAHHBIX; YMEHHE HCCIEA0BATh CTATUCTUYECKUE TaHHBIE, B TOM YHCIIE
C IPUMEHEHNEM rpapuuecKux METOIOB U DJIEKTPOHHBIX CPEJICTB; TpadUuecKu UCCIeI0BATh
COBMECTHBIE HAOIIOACHHS C TTIOMOIIIBIO TMarpaMM PACCEHBAHMSI U JJMHEHHON perpeccuu;

27) yMeHHEe HaXOIUTh BEPOSTHOCTH COOBITUM C WCIOJIb30BaHUEM TpaduuecKux
METO/IOB, TPHUMEHSTh Uil pemieHus 3anad  (QOpMyJbl CIOXKEHUS € yMHOXKEHUS
BEPOSITHOCTEH, (POpMyIly TOJHOW BEPOSTHOCTH, dopmyny beprHymim, komMOMHATOpHBIC



bakThl U (HOPMYIIBI; OIICHUBATh BEPOSTHOCTU PEATBbHBIX COOBITHI; YMEHHE ONEPUpPOBAThH
NOHATUSAMM: CJydailHash BEJMYMHA, pACIpeAesieHHEe BEpPOSITHOCTEH, MaTeMaTH4eCcKOoe
OXKUJaHWEe, AMCIEPCUS U CTaHAAPTHOE OTKIOHEHHE CIyYalHOW BENMYUHBI, (YHKIHH
pacmpesieieHuss ¥ IUIOTHOCTH PAaBHOMEPHOTO, TMOKA3aTeIbHOTO U HOPMAJIbHOTO
pacmpesielieHnii; yMEHHME WCIOJIb30BaTh CBOICTBA HM3YyYEHHBIX paclpeiesieHud ais
pelIeHus 3a/1a4y; 3HAKOMCTBO C TOHITUSMU: 3aKOH OOJIBIIUX YUCEN, METOJIbI BHIOOPOYHBIX
UCCJICIOBAHUI; yYMEHHUE MPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCENT B
IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

28) yMeHHe CBOOOJHO ONEPUPOBATH MOHATHUSIMU: TOYKa, MpsiMasi, IJIOCKOCTD,
POCTPAHCTBO, OTPE30K, JydY, IJIOCKUN Yroj, JABYTPAHHBIA YToj, TpPEeXTpaHHBIA Yroll,
nepeceKaroluecs, MapajuielibHble W CKPEIIMBAIONIMECS MpsMble, MapajuIeIbHOCTh U
NEPHEHAUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH, YToJI MEXIy MPSIMBIMH, YTOJI MEXITY MPIMOU
U TUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMM, YMEHHE HCIOJIb30BaTh MPU PELICHUU 33134
M3YyYCHHbIE (DAKTBl M TEOPEMBbI IJIAHUMETPUHU; YMEHHUE OLEHUBATh pa3Mephl 0OBEKTOB B
OKpY)XKaloIlleM MHpE; YMEHHE ONEepUpOBaTh MOHATHSIMH: MHOTOTPAHHUK, CEUCHHE
MHOTOTPaHHHKA, MPaBUIIbHBIN MHOTOTPaHHUK, IPU3Ma, MMpaMuaa, GUrypa u moBEpXHOCTh
BpallleHUs, UWINHJpP, KOHYC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH, CECUYCHUS KOHyca H
WIMHJPA, TApaJUIeTbHbIe OCH WM OCHOBAaHUIO, CEYCHHE IIapa, MIOCKOCTh, Kacaromasics
chepbl, IWIMHAPA, KOHyCa; YMEHHE CTPOMTh CEUYEHHWE MHOTOIpaHHHKa, H300paxarhb
MHOTOTPaHHUKH, (PUTYPBI M TOBEPXHOCTH BPAIICHUS, UX CEYEHHS], B TOM YHUCIIE C IOMOIIBIO
AJIEKTPOHHBIX ~ CPEJACTB;, YMEHHE MPUMEHSATh CBOWCTBA TE€OMETPUUYECKUX (uryp,
CaMOCTOSITENILHO (DOPMYJIUPOBATh ONPEEIICHUS U3yYaeMbIX (UTyp, BBIABUTATh THIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMETPUUYECKUX (PUryp, 0O0CHOBBIBATH WJIM OIPOBEPIaTh UX;
YMEHHUE TPOBOJIUTH KJIacCHU(PHUKALUIO (GUIYyp MO Pa3IMYHBIM IPU3HAKAM, BBIIOJIHAThH
HEOOXOUMBIE JOIOJHUTENbHBIE TOCTPOCHUS;

29) ymeHue cBOOOIHO OTIEPUPOBATH MOHATUSIMU: TUIOMAAL GUTYPBI, 00bEM (UTYPHI,
BEJIMYMHA yTja, PACCTOSHHE OT TOYKU JO IJIOCKOCTH, PACCTOSIHHME MEXAY MPSIMBIMHU,
paccTosiHuE MEXAY TUIOCKOCTAMHM, TUIOIMAAs c(hephl, MIomaas MOBEPXHOCTH MHPAMUJIBI,
MPU3MBI, KOHYCa, IWIMHIPA, 00BeM KyOa, MPSIMOYTOJILHOTO Mapajieenuneaa, MupaMubl,
MPU3MBI, IIWIMHAPA, KOHYCa, IIapa; YMEHHE HaXOAWTh OTHOILICHHE 00bEeMOB MOJ00HBIX
uryp;

30) ymenue cBOOOIHO ONEpUPOBATh MOHATUSIMHU: JIBIXKCHHE, TTapaJIeIbHBIN MTEPEHOC,
CUMMETpUsiI Ha IUIOCKOCTM M B TPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHuEe M0A00US,
Mo00HBIE (PUTYPHI; YMEHUE PACIIO3HABATH PaBHBIC U MOAOOHBIE (PUTYPHI, B TOM YHCIE B
NpUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHUE HCIIOJIb30BATh N'€OMETPUUECKUE OTHOILEHUS,
HaXOJUTh T€OMETPUYECKUE BETMUMHBI (JITTMHA, YTOJ1, IUIOIIa b, 00bEM) IPU PEIICHNUH 3a/1a4
U3 JPYTUX YYEOHBIX MTPEIMETOB U U3 pealbHOM KU3HH;

31) ymenue CcBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TMPSAMOYTOJbHAS CHUCTEMA
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MpOM3BEICHNE BEKTOpa Ha YHCIO, pAa3lokKEHHEe BEKTopa Mo 0asucy, CKaJIspHOe
MPOM3BEICHNE, BEKTOPHOE MPOU3BEACHNE, YTOJ MEXTy BEKTOPAMU; YMEHHE UCTIOIb30BaTh
BEKTOPHBIN ¥ KOOPAWHATHBIA METOJI [T PEIICHUs TEOMETPUUECKUX 3a7a4 U 3a7a4 JPYyTUx
y4eOHBbIX MPEAMETOB; OINEPUPOBATH MOHATUSAMU: MaTpuua 2x2 u 3x3, ompeneauTeNb
MaTpPHUIIbI, TEOMETPUYECKHI CMBICIT OTIPEACTUTEIS;

32) ymeHue MOJeNUpOoBaTh pealbHbIE CUTyallMd HA A3bIKE MAaTEMAaTUKU; COCTaBIIAThH
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJa4l, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIM C UCHOJB30BaHUMEM ammapaTta ajreOpbl, HHTEPIPETHPOBAThH



MOJYYEHHBIA Pe3yNbTaT; CTPOUTh MATEMATUYECKUE MOJIETU C MTOMOIIBI0 TEOMETPUUECKUX
MOHATUN W BEJIWYMH, PENIaTh CBS3aHHBIE C HUMU NPAKTUYECKUE 337a4d; COCTABIISITh
BEPOATHOCTHYIO MOJIEJIb M HWHTEPIPETUPOBATH TMOJYYEHHBIH pe3yJbTaT; peuaTh
MPUKIIAJIHBIEC 3a7a4l CPEJACTBAMHU MAaTEMaTHUYECKOTO aHallu3a, B TOM YHCIIE COLUAIBHO-
AKOHOMHUYECKOTO M (PU3HUECKOTO XapaKTepa;

33) ymeHue BbIOMpaTh MOAXOMASIIMA METON Ui PEIICHHs 3aJladyd; [OHUMaHUe
3HAYUMOCTU MaTEeMATUKHU B U3YYEHUH IPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SIBJICHUI;
yYMEHHE PACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHUE TIPUBOIUTH
IpUMEPHl MATEMATUYECKUX OTKPBITUN POCCUNUCKON U MUPOBOM MaTeMaTHUYE€CKOU HAYKH.

[IpeameTHble pe3yNbTaThl OCBOCHUA paboyell MmporpaMMbl MO MaTEeMaTHKe
NOpelCTaBleHbl 10 TrojJaM OOydYeHHs B paMKaxX OTHCNbHBIX Y4E€OHBIX KYypCOB B
COOTBETCTBYIOIIUX pa3ziesiaX HACTOSIIECH MpOorpaMMBl.

Pabouasi nporpamMma y4e0HOI0 Kypca «AJjiredpa 1 Ha4yajaa MaTeMaTHYeCcKoOro
aHAJIU32)

loacnumenvhas 3anucka

VYuebnblil Kypc «Anredpa U Hayasa MaTeMaTUYECKOTO aHAJIN3ay SIBIISIETCS OJHUM U3
HanOoJiee 3HAUUMBIX B MPOrPaMMe CPETHEro 001Iero oopa3oBaHusi, OCKOJBKY, C OJHOU
CTOpPOHBI, OH O0ECIeYMBaEeT UHCTPYMEHTAIBHYIO 0a3y Jig U3Y4YEHHsS BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C IPYToil CTOPOHBI, (GOPMHUPYET JTOTUYECKOE U AOCTPAKTHOE MBIIIICHUE
oOy4Jaronuxcsi Ha ypoBHE, HEOOXOAMMOM JIJIsi OCBOEHUSI UHPOPMATHUKH, OOIIIECTBO3HAHUS,
HUCTOPUM, CIIOBECHOCTH M JAPYTMX JTUCHUIUIMH. B paMkax naHHOro y4eOHOro Kypca
oOy4JaroIrecss OBJIAJICBAIOT YHHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dhopMyIHpyeT CBOU TIOCTUKEHUS B MaTeMaTH4ecKoi (opme.

Y4eOHbIN Kypce alireOphl U Hauall MAaTeMaTHIEeCKOTO aHATN3a 3aKJIaIbIBAET OCHOBY IS
YCHEITHOTO OBJIAJICHUS 3aKOHAMHM (DU3UKHU, XUMHH, OWOJIOTHH, TOHWMAHHUS OCHOBHBIX
TEHJICHITNI Pa3BUTHSI SKOHOMHUKH M OOIIECTBEHHOW KU3HH, IO3BOJIICT OPUCHTUPOBATHCS B
COBPEMECHHBIX MU(PPOBHIX U KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HUCITOIH30BATh UX JIJIS
najapHenIero oOpa3oBaHUsS W B IOBCEIHEBHOM >KM3HM. B TO ke BpeMs OBIaJcHHE
a0CTpaKTHBIMM U JIOTUYECKU CTPOTUMHU KOHCTPYKIMSMHU ajareOpbl U MaTEeMaTUYECKOTO
aHajM3a pa3BUBAET yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb,
JIOKa3bIBaTh YTBEPKJICHHSI C TOMOIIbI0 HWHIYKIMA W PacCyXJaTh JACAYKTHBHO,
MCIIOJIb30BaTh 0000IICHIE U KOHKPETU3AIINI0, a0CTparnpoBaHUE U aHAJIOTUIO, (JOPMUPYET
KpEaTHBHOE U KPUTHUUYECKOE MBIIICHHE.

B xone u3yuenus yueOHOTO Kypca «Anredpa U Hayajla MaTeMaTHYECKOTO aHAJIN3ay
0Oy4JaroIIrecs MOJIy9ar0T HOBBIM OIBIT PEIICHUs MPUKIATHBIX 3a/1ad, CAMOCTOSTEILHOTO
MTOCTPOEHUS MAaTEMAaTHYECKUX MOJICTICH pealbHBIX CUTYaIlui, MHTEPIPETAIUN MTOTyYESHHBIX
PEIICHMI, 3HAKOMSTCS C TPUMEPAMHU MaTEMaTHIECKUX 3aKOHOMEPHOCTEH B PUPOJIe, HAYKE
1 UCKYCCTBE, C BBLIAOIIIMMUCS MaTEMaTHISCKUMH OTKPBITHUSAMHU U UX aBTOPaMH.

Y4eOHbIN Kypc 00JIajaeT 3HAYUTEITHLHBIM BOCITUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4epe3 yu4eOHbI MaTepuall, CIOCOOCTBYIONNN (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaK M uepe3 cnenupuky ydeOHON eATeTbHOCTH, TpeOyromen
MPOJIOJDKATETLHON KOHIIEHTpAIlMd BHUMAaHHS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTaT.



B ocHoBe MeToauku 00yueHHs anreOpe ¥ HayaiaM MaTeMaTHUYeCKOTO aHAIN3a JICKHUT
AESITeIbHOCTHBII MPUHIUI 00YUIESHHS.

B crpykrype ywyebHOro kxypca «Anrebpa M Hayala MaTeMAaTUYECKOTO aHaJIHM3a»
BBIJICTICHBI CIEAYIOLIME COJIEPKATEIBHO-METOANYECKUE JTUHNAN: «YHHCIa U BBIYUCICHUS,
«DyHkuu U TpaduKkm», «YpaBHEHHS M HepaBeHCTBa», «Hawama maremarudeckoro
aHanu3a», « MHOKeCTBa U JIOTUKa». Bce OCHOBHBIE COMEPKATEIbHO-METOAUYECKUE JTUHUN
U3YYaroTCs Ha MPOTSHKEHUH ABYX JIET 00yUeHHUs Ha YPOBHE CpeIHero o01ero oopa3oBaHus,
€CTECTBEHHO [OMNOJIHASA APYr Jpyra U TMOCTENEHHO HACHIASCh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIN yueOHBIN KypC SIBASETCS MHTETPATUBHBIM, MTOCKOIBKY OObEIUHSET B
cebe coJepKkaHhe HECKOJIbKUX MaTeMaTHYeCKUX JUCLUMIUIMH, TaKuxX Kak anreopa,
TPUTOHOMETPHUS, MATEMATUUECKUI aHAJIN3, TEOPUSI MHOXKECTB, MaTEMAaTUUYECKas JIOTUKA U
npyrue. Ilo wmepe Toro, kak oOywaroluecs OBJIaJEeBalOT BCE OoJee MIMPOKUM
MaTeMaTHYECKUM almnapaToM, Y HUX MOCJIe0BaTeIbHO (POPMUPYETCS U COBEPIIICHCTBYETCS
YMEHHE CTPOUTHh MATEMaTHYECKYI0 MOJEIb DPEAIbHOM CUTyallud, NPUMEHATH 3HAHUS,
MOJIyYeHHbIE TMPU M3YYEHHH YYEOHOro Kypca, s PEIICHHUS CaMOCTOSTENIbHO
chopMyIMpPOBaHHON MAaTEMAaTHUYECKOM 3a/1au, a 3aT€M UHTEPIIPETUPOBATH CBOI OTBET.

CopnepxarenpHO-MeTOANYECKAsT JMHHAS «YHMCiIa W BBIYMCIEHUS»  3aBEPIIACT
(opMHpPOBaHNUE HABBIKOB HCIIOIb30BAaHUSA AEHCTBUTEIBHBIX YHCEI, KOTOPOE ObLJIO HAYaTO
Ha YpOBHE OCHOBHOIO oOuiero oopasosanusa. Ha ypoBHe cpennero oouero oopazoBaHusl
0coboe BHUMaHME yJenseTcss (OPMHUPOBAHHIO HABBIKOB PAlMOHAIBHBIX BBIYMCIICHUH,
BKJIFOUAIOIUX B C€0sl MCIIOJIb30BAHUE PA3JIMYHBIX (OPM 3alHMCH YHUCIIA, YMEHUE JeaTh
MPUKUJIKY, BBITIOIHATH MPUOIKEHHBIE BBIYMCICHUS, OIIEHUBATh YHMCIIOBBIC BBIPAXKECHMUS,
paboTaTh ¢ MaTEeMaTHMYECKUMU KOHCTaHTaMU. 3HAaKOMble OOy4YaroIMMCS MHOKECTBA
HaTypaJbHbIX, UEJIbIX, pPAlUOHAIBHBIX W JCHCTBUTEIBHBIX YHUCET JIOMOJIHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HCEN. B KaXXI0M M3 J3THUX MHOKECTB PacCMaTpPUBAKOTCA
CBOMCTBEHHbIE €My cnienu(pUYecKre 3aa4u U Olepaluu: JIeJeHUE HAlEelI0, ONEpUPOBaHUE
OCTaTKaMM Ha MHOXKECTBE IIEJIbIX YHUCEN, OCOObIe CBOICTBAa pALMOHAIBHBIX U
UPPALMOHAIBHBIX 4YHUCEN, apu(PMETHUYECKHE ONEpalHH, a TAKXKE HU3BJICUEHUE KOPHS
HAaTypaJbHOM  CTENEHH HAa  MHOXECTBE  KOMIUIEKCHBIX  4HuCel.  braromaps
MIOCJIEAOBATEIPHOMY PpACIIMPEHUI0 KpPyra HCHOJB3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOKHOCTSIMM HMX TNPUMEHEHHUS [JIs pelIeHUs pas3inyHbIX 3a1ad4  (opmupyercs
IIPEACTABICHUE O €AUHCTBE MATEMATHUKU KaK HAyKHW U €€ pOJM B IOCTPOCHHUHM MOJEIEH
peaIbHOTO MHpA, IHUPOKO UCHOJB3YIOTCS 00001IEHNEe U KOHKPETH3aIusl.

JIunust «YpaBHEHUS U HEPABEHCTBAY pealn3yeTcs Ha MPOTsHKEHUH BCero oOydeHus Ha
YpOBHE cpeaHero oOuiero o0pa3oBaHUs, MOCKOJIbKY B KaxkaoM paszaene [Iporpammbl
NPEeyCMOTPEHO pEIIeHWE COOTBETCTBYIOUIMX 3adad. B pesynprate oOyuaromiuecs
OBJAJECBAIOT PA3JIMYHBIMH METOJAMH PEIICHUS PALUOHAIBHBIX, HPPALHOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPHUUECKUX YpPaBHEHMI, HEPABEHCTB U
CUCTEM, a TaKXe 3aJad, colaepKamux mnapaMmeTpbl. [lomydeHHBIE yMEHHsS LIMPOKO
UCIIOJIB3YIOTCSL TIPU UCCIEAOBAHUM (YHKUIMN C MOMOIIBIO MPOU3BOAHOM, MPHU PELICHUU
NPUKIAAHBIX 3a/lad W 3a/lad Ha HAaxOXKJEHHWE HauOOJbIIUX W HAWMEHBIIUX 3HAYEHUU
dbyukiuu. JlanHas cojepkaTenbHasl JIMHHUS BKJIIOYaeT B ceOsl Takke (QopMHUpoOBaHUE
YMEHUN BBIMOJNHATH pacu€Tel 1O (QopMynaMm, MOpeoOpa3oBaHUsl palMOHAIbHBIX,
MppaMOHAIbHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHI, @ TAKKE BBIPAKEHUM, COAECPIKAIINX
cTerneHu u jorapudmel. braronaps u3zyueHuio aaredpanyeckoro Marepuana MpoucXoIuT
JalibHENIee Pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUIEHUS O0ydJarommxcs,
(bOpMUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYXACHUH, pabOThl ¢ CUMBOJIBHBIMH (POPMaMH,



IIPEAICTABICHNUS] 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEM B BHJIE€ PAaBEHCTB U HEPABEHCTB.
Anrebpa mnpemnaraet 3¢p(GEKTUBHBIE WHCTPYMEHTBI HJSl PEIICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HArJsgHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa
HayKHU.

CopepxarenbHo-MeToAnYecKast THHUS « DYHKIIMH U TpapuKn» TECHO MeperieTaeTcs
C JIpyTUMU JIMHUSMHU Y4YeOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBbICIE 3aJaéT
MOCJIEIOBAaTEIbHOCTh M3Y4YEeHHUs Marepuana. M3ydeHue CTEeneHHOM, TIOoKa3aTelbHOM!,
norapu(MUUECKO U TPUTOHOMETPUYECKUX (GYHKUMMA, HUX CBOWCTB M TIpadUKoOB,
UCIOJIb30BaHUE QYHKIUN IS pelIeHUs 3a]1a4 U3 APYTUX YUYEOHBIX MIPEIMETOB U PeaIbHOM
KU3HU TECHO CBSI3aHO KAaK C MATEMATHYECKUM aHAIN30M, TaK U C PEIICHUEM YpaBHEHUHN U
HepaBeHCTB. [Ipu 3ToM 00JbII0e BHUMAHKE YAENISIeTCs] JOPMUPOBAHUIO YMEHUS BBIPAXKATD
dbopMynaMu 3aBUCUMOCTU MEXAY Pa3IMYHBIMU BEJIMYMHAMMU, MCCIIEIOBATH MOJyYCHHbIE
byHKIUM, CTPOUTHh MX rpaduxu. Marepuan 3Toi coAep)KaTeNbHON JMHUM HalleJieH Ha
pPa3BUTHE YMEHUI U HABBIKOB, ITO3BOJISIOIINX BhIPAXaTh 3aBUCUMOCTH MEXI1Y BEIMUYMHAMU
B pa3NIMYHON (opMme: aHAIUTUYECKOH, Tpaduueckoil u cinoBecHol. Ero wusyudeHue
CIIOCOOCTBYET Pa3BUTUIO AJITOPUTMUYECKOTO MBIIUICHUS, CHIOCOOHOCTH K OOOOIICHUIO U
KOHKpPETHU3alliH, UCTI0JIb30BAHUIO aHATIOTUH.

ConepxarenpHass JmHHUS «Havama maTeMaTH4eCKOTO  aHalu3a»  MO3BOJISIET
CYIIECTBEHHO pPAaCUIMPUTh KpPyr Kak MaTEeMaTHUYeCKUX, TaK W MPUKIAIHBIX 3a]ad4,
JOCTYMHBIX OOyYaOIIUMCS, TaK KaK y HUX IOSBJISETCS BO3MOXXHOCTh CTPOUTH I'paUKu
CJIOXKHBIX (PYHKIIUU, OMPENeNsiTh UX HAauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BBIYUCISATH
wioaan Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTH U YCKOpPEHHs IpolieccoB. /laHHas
COJIep KaTeNIbHAS JINHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHHUS MAaTEMaTHYECKHUX
MOJIEJEN pealbHbIX CUTYAIUH, TO3BOJISIET HAXOAUTh HAUJTYUIllee PEIICHUE B MPUKIAJIHBIX,
B TOM 4YHUCJIE COLHAIBHO-DKOHOMMYECKHMX, 3aJadax. 3HAaKOMCTBO C OCHOBAMH
MaTeMaTUYECKOT0 aHajdu3a CIOCOOCTBYET Pa3BUTHUIO aOCTpakTHOro, (opMalibHO-
JIOTUYECKOTO U KpPEAaTUBHOTO MBILUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBIICHUS 3aKOHOB MaTEMATUKH B HAyKe, TEXHUKE U UCKyccTBe. O0yUarommecs y3HarT
O BBIJIAIOIIUXCS PE3YNbTAaTaX, MOJYYEHHBIX B XO/€ Pa3BUTUSI MAaTEMATHKU KaK HAyKH, U 00
UX aBTOpax.

ConepxarenpHOo-MeTouYecKas JUHUS «MHOXeCTBa U JIOTMKa» BKIIOYAET B ceOd
AJIEMEHTBI TEOPUM MHOXXECTB M MaT€MAaTHUYECKOW JIOTMKH. TeOopeTMKO-MHOXKECTBEHHBIE
IpeJICTaBICHUSI IPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTeMaTUKU U MpeuiaratoT Hauboiee
YHUBEPCATIBHBIN SI3bIK, O0BEAUHAIOINN BCE pa3/ieibl MATEMAaTUKU U €€ MPUIOKEHHUH, OHU
CBA3BIBAIOT Pa3Hble MATEMAaTHUYECKUE JHUCLHMIUIMHBI U UX NPWIOXKEHUS B €IMHOE LEJOE.
[looToMy BaxXHO JaTh BO3MOXHOCTh OOy4aroleMycss IOHUMaTb TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTHKW M HCIOJIb30BaTh €ro JJIsl BhIPAXKECHUS
CBOUX MbICEH. JIpyruM Ba)KHbIM MPU3HAKOM MATEMATHKW KaK HayKd CIEIyeT MPU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN M CJIEJIOBAHHME OMNpPENENEHHBIM IpaBUIIaM
MOCTPOEHUSI J10KAa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAaMHU MaTeMaTH4YE€CKOW JIOTUKH
CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIIJIEHUSI 00YYaIOIIUXCsl, TO3BOJISIET UM CTPOUTH
CBOM PACCYXJICHHUS Ha OCHOBE JIOTMYECKUX MpaBuil, GOPMHUPYET HABBIKK KPUTUUYECKOTO
MBIILICHUS.

B yueOHOM Kypce «Anrebpa M Havajla MaTEMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBbI MaT€MAaTUYECKOTO MOJICIMPOBAHUs, KOTOPbIE MPHU3BAaHBl CIIOCOOCTBOBAThH
(bOopMHPOBAHNIO HABBIKOB IMOCTPOCHUSI MOJIENIEN peaslbHbIX CUTYallui, UCCIIEIOBAHUS STUX
MoJIeJIell ¢ MOMOIIBIO anmnapara aareOpbl 1 MaTeMaTHYECKOro aHalln3a, UHTEPIpETaluu



MOJIYYCHHBIX PE3YJIbTATOB. TaKue 3a/laHus BIUIETCHBI B KAXKIBINA U3 Pa3AesiOB MPOTPAMMBI,
MMOCKOJIBKY BECh MaTepHay Y4eOHOro Kypca IIUPOKO WCHOIB3YETCS i PpelieHUs
NPUKIAAHBIX 3amad. [lpu pemeHur peaqbHBIX NPAKTHYECKUX 3a7ad  00ydJaroniuecs
Pa3BUBAIOT HAOIOAATEILHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCITOJIh30BaTh aHAJIOTHIO, 0000MAaTh U KOHKPETU3UPOBATH MpodseMy. JesTenbHOCTh 1o
(GOpPMUPOBAHHUIO HABBIKOB PEIICHHUS MPHUKIATHBIX 3aJad OpPraHM3yeTCs B TIpoIecce
M3yYCHHUs BCEX TeM yueOHOro Kypca «Anredpa M Hadaisa MaTeMaTHIeCKOTO aHAIA3ay.

Ha wm3ydenuwe yueOHOrO Kypca «AnrebOpa W Hadajga MaTEMAaTHYECKOTO aHaJIHM3ay
orBoautcs 204 vaca: B 10 kinacce — 102 uaca (3 yaca B Hegenio), B 11 kimacce — 102 gaca (3
Jaca B HEJICIIO).

Cooeporcarnue yuebHo2o Kypca

10 knacc

Yucna u eviuucnenus

PaunonaneHpie unciaa. OOBIKHOBEHHbIE UM JECATUYHBIE JIpOOM, TPOLEHTHI,
OeckoHeuHble nepuoanueckue apodu. IIpumenenue npoOel U MPOUEHTOB ISl pEeLICHUs
MIPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

HeunicrBurenpHble  uyucia.  PanuoHanbHble M MpPpAalMOHAIBHBIE — YUCIIA.
ApudmeTrueckue omnepauuu ¢ ACHCTBUTEIBHBIMU 4YUCIaMHU. Moyl JE€HCTBUTEIBHOIO
yuciia U ero ceoicTra. [IpubnnxEHHbIE BRIUMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nensiM mnokasartesneMm. buaom Herotona. Mcrnonb3oBaHue NOAXOASIIEH
bopMbl 3amucu  JEHCTBUTENIBHBIX YHUCEJ JJIs peHIeHHs MPaKTUYECKUX 3agad M|
IIPEACTABIICHNS JAaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp ¢ pallMOHAJIBHBIM IOKA3aTENEM U €€ CBOMCTBA, CTENEHb C IEMCTBUTEIBHBIM
ITOKA3aTEeIIEM.

Jlorapudm ymucna. CoiicTBa norapudma. lecarnunpie 1 HaTypabHbIE JOTaPUPMBI.

Cunyc, KOCMHYC, TAHT'€HC, KOTAHT'€HC YHUCIIOBOTO apTyMEHTa. APKCUHYC, apKKOCUHYC
Y apKTAHT€HC YHMCIOBOTO apTyMEHTA.

Ypasnenusa u nepasencmea

ToxnaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE YPABHEHUS U YPABHEHU-CIIEACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHbIE METOABl pEUIeHHs] LEIAbIX W JAPOOHO-pallMOHANBHBIX YpaBHEHUM U
HEPaBEHCTB. MHOTOYJIEHBI OT OJIHOM MEPEMEHHOU. [[eJIeHrne MHOTOWIEHAa HA MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens ¢ iensiMu ko3¢ dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHU U KOPHHU.

HppannonaneHbie ypaBHeHMS. (OCHOBHBIE METOJbl PEMIEHUS HPPALNUOHAIBHBIX
YpPaBHEHUM.

IlokazarenbHble  ypaBHEHUsA. (OCHOBHBIE METOIbl PEIIEHUS IOKA3aTEJIbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BbIpaKeHUH, COAEPKALIUX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbl PEIIECHUS JIOrapu(pMUUECKUX
YpaBHEHUN.

OcHoBHble TpUroHoMeTpuueckue ¢popmyisl. [IpeodpazoBanre TPUTOHOMETPHUUECKHUX
BBIpAKECHUU. Perenrne TpuroHoMeTpuyeCcKuX ypaBHEHUN.



Pemenune cucreM NMHEWHBIX ypaBHEHHW. MaTpuia CUCTEMBI JTMHENHBIX YPABHEHUN.
Onpenenutens MaTPULbl 2X2, €r0 FTeOMETPUUECKUN CMBICT U CBOMCTBA, BHIYUCICHUE €T0
3HAUYCHHMS, MMPUMEHCHHUE OMPEAECIUTEIS ISl PEUICHUS] CHUCTEMbl JUHEWHBIX YpPaBHCHUM.
Pemenne npukiiaaHpixX 3a7a4 ¢ MOMOILBIO CUCTEMBI JINHEMHBIX ypaBHeHU. VccnenoBanue
MMOCTPOCHHON MOJENM C IMMOMOILBIO MAaTPUIL U ONPEICITUTENEH.

[TocTpoeHne MaTeEMaTUYECKUX MOJIEIIE