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OenepanbHas pabovas nporpamMma Mo ydeOHOMY mnpeameTy «MaTemaThka
(yriyOonénnblii ypoBeHb) (mpenMeTHas oonactb «MareMaTrka 1 nHpopmaTuka) (nanee
COOTBETCTBEHHO — IIpOrpamMma 1o MaTeMaTUKe, MaTEMaTHKa) BKIIFOYAET MOSICHUTENbHYIO
3aMMCKY, COAEpKaHue OOy4YeHUs, IUIAHUPYEMbIE€ pPE3YyJbTaThl OCBOEHUS MPOrpPaAMMBbI
[0 MaTeMaTHKe, TEMAaTUYECKOE MIIaHUPOBAHUE.

[losicHuTenbHas 3aUCKa OTpakaeT OOIIME LENH U 33Ja4d U3yYEeHHs] MaTEMATUKH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHI0 00y4arouuMucs,
MECTO B CTPYKType Y4YEOHOro IjlaHa, a TaKXe MOJXOJbl K OTOOpY COAEp:KaHHUs,K
ONpEJENCHUIO IUIAHUPYEMBIX  pEe3yJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHUS.

Copepxanue OO0yuyeHHUsI paCKpbIBaeT COJEp)KATEIbHBIE JIMHUM, KOTOpPBIE
npeiaratoTces JJisg 0053aTeIbHOr0 M3YyYeHHsI B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHus.

[Inanupyemble pe3ysbTaThl OCBOCHHS MPOTPAMMbI MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE PE3yJbTaThl 3a BECh IMEpUOJA OOY4YEHHS Ha YpOBHE
cpenHero oo1Iero 00pa3oBaHusl, a TakKe MPEeJIMETHbIE JOCTHRKEHUS 00yJaroulerocs 3a
KaXIblid T0J1 00yUYEeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no mMaTteMaTuke yriayOaEHHOTO YPOBHS IS 00yYarONIMXCcs Ha YpOBHE
cpeaHero oOmiero obOpa3oBaHusi paspadorana Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K MaTEeMaTUYECKOMY
00pa3oBaHUIO, U TPAAMIIMN POCCHUUCKOTO oOpazoBaHus. Peanmzaids mporpaMMebl IO
MaTeMaTUKe 00eCleuynBaeT OBIAJICHUE KIFOUEBBIMUA KOMIETEHIIUSIMHU, COCTABIISIOIINMU
OCHOBY [IJIi  CaMOpa3BUTHS M  HENPEPHIBHOIO  00pa3oBaHMsl, LEJIOCTHOCTh
OOIIEKYNbTYPHOTO,  JMUYHOCTHOTO M  [IO3HABATENBHOTO  Pa3BUTUS  JIMYHOCTH
00yJaromuxcs.

B nmporpamme no maTteMaTuke yYTEHbI €U U NoJoxeHus: «KoHuenuuu pa3BuTus
MareMaTtudeckoro obOpasoBanusi B Poccuiickoit ®enepamum». B cooTBeTcTBUUC
HA3BaHUEM KOHIICTIIIMM MaTeMaTU4YecKoe oOpa3oBaHUE JIOJDKHO, B YACTHOCTH, peliaTh
3aayy oOecrneueHrus HEOOXOAMMOTrO CTpaHe YHCia O00yJarouuxcs, mMaTeMaTHdecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA IS MPOJODKEHHS OOpa30BaHUS 1O PA3THYHBIM
HaIpaBJICHUSIM, BKJIIOYas MPEenojaBaHue MaTEMAaTHKU, MAaTEMAaTUUYECKUE UCCIIEIOBAHMS,
paboty B chepe MHGOPMAIIMOHHBIX TEXHOJOTUN W JIPYTUX, a TaKkKe 00eCTeueHus s
KaXJI0r0 00y4Yaronierocsi BO3MOXHOCTH JOCTHKEHUS MAaTeMaTUUYECKOW IOJTOTOBKU B
COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHEM. VIMEHHO Ha pelmeHue STUX 3aaad
HalleJIeHa MporpamMma Mo MaTeMaThKe yriyoJIEHHOTO YPOBHSI.

B snoxy mudpoBoit Tpanchopmarmm Bcex cdep YEIOBEUSCKOW AEATEIHbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM UEJOBEKOM 0e3  Xopouien
MaTeMaTU4eCKOM MOJArOTOBKUA. JTO OOYCIOBJIECHO TEM, YTO B HAIM JHU PACTET YUCIIO



CIICLUATIBHOCTEH, CBSI3aHHBIX C HEMOCPEIACTBEHHBIM MPUMEHEHUEM MATEMAaTUKU:U
B c(epe SKOHOMUKH, U B Ou3HECEe, U B TEXHOJOTUUYECKUX O0JacTAX, M JaXKEB
IryMaHUTapHBIX cepax. Takum 00pa3oM, Kpyr 00ydaromuxcs, Jisl KOTOPbIX MaTeMaTHKa
CTAHOBUTCSI 3HAYMMBIM MpeaMeToM, (QyHIaMeHTOM oO0pa30BaHMs, CYIIECTBEHHO
pacmmpserca. B Hero BXoIAT HE TOJNBKO OOydaronivecs, MJaHUPYIOIIUE 3aHUMAThCS
TBOPUYECKOW U HCCIEN0BATEIbCKOM paboTON B 00JacTHM MaTeMaTUKH, MH(DOPMATHKH,
(GU3HKU, DKOHOMHKHA M B JAPYrHX 00JacTsIX, HO U Te, KOMY MaTeMaTHKa HY)XHa JJIs
UCIIOJIb30BaHUs B po(deccusix, He CBI3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknaaHas 3HAYUMOCTH MaTEMATUKH OOYCIIOBJIEHA TEM, YTO €€ MpeaMETOM
SBJITFOTCS ()YHIaMEHTAJIBHBIE CTPYKTYPBI HAIIETO0 MHUpPA: MPOCTPAHCTBEHHBIC ()OPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH W  KaTErOpHUH
HEONpeeNEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, 0
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JIJISl pa3BUTHS HAYYHBIX U TEXHOJIOTUUECKUX UICH.
be3 KOHKpETHBIX MaTEeMaTHYEeCKHUX 3HAHMHA 3aTPyJHECHO IOHMMaHUEC MPHUHITUIIOB
YCTPOWCTBA M HUCIIOJIB30BAHUS COBPEMEHHOW TEXHUKH, BOCTIPUSITHE M WHTEPIpETAIUs
pa3HoOOpa3HOM  COLMANIbHOM, SKOHOMHMYECKOW, TMOJUTHYECKOM  MHGOpMaINH,
Manod(PeKTuBHA TOBCEIHEBHAsI MpaKTUYecKas JeATeIbHOCTh. Bo MHOrmx cdepax
npodeccuoHaNbHON AESITEIbHOCTH TPEOYIOTCS YMEHUS BBITIONHATh PAacU€Thl, COCTaBISATh
QITOPUTMBI, TPUMEHATH (OPMYIIBI, MPOBOJIUTH TEOMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOpMAIHIO
B BUJI€ TAOJIMII, TUarpaMm U rpadMKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacuIupeHreM chep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BCE Oonee BaXXHBIM CTAHOBUTCS MATEMATUUECKHM CTUIb MBIILICHUS,
NPOSIBISIOMIMICS B ONpeaeia¢HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIUJICHUS YEJOBEKAa €CTECTBEHHBIM
00pa3oM BKJITIOYAIOTCS MHAYKIUSA U JICAYKIUSA, 0000IICHHUE U KOHKPETU3AIUs, aHAIN3 U
CUHTE3, KjaccuUKalus U cucTeMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKIIOUCHUM, TpaBWiIa HX KOHCTPYMPOBAHHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOCHUN,  CHOCOOCTBYIOT  BBIPAOOTKE  YMEHHS
dbopmynupoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXKIEHHUSA, TEM CaMbiM (OPMUPYIOT
JOTUYECKUNA CTUIh  MBIIUIEHUs. Bemaymas poib  NPUHAMICKUT MaTEMaTHKE
B (OpMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] W BOCTIUTAHUN YMEHUU
JEHCTBOBATh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHHIE W
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHust 3ajad — OCHOBBI JJIsl OpTaHU3AINH
y4eOHOW JESTENBbHOCTH Ha YypOKax MaTEeMaTUKU — Pa3BUBAIOTCSA TBOpUYECKas U
MIPUKJIAHAS] CTOPOHBI MBITILICHUS.

OOyueHne maTeMaTUKe AAET BO3MOXKHOCTH Pa3BUBATh y OOYYAIONIUXCS TOUYHYIO,
palMOHATIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE
SI3BIKOBBIC, CHMBOJMYECKHE, TpapUUYECKHUE CPEACTBA IS BBIPAKCHUS CYXKICHUU H
HaTJISTHOTO WX MPEACTABICHHUS.



HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIAETCS 0011lee 3HAKOMCTBO C METOJaMU NTO3HAHUS JE€HCTBUTENBHOCTH, MTPEICTABIICHHE
O MpeaMeTe U METOJI€ MATeMAaTHKH, €ro OTJIMYMSAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEeMATHKU JUIsl pPEeLIeHUs
HAy4YHbIX U MPUKIAIHBIX 3a7a4. Takum 00pa3oM, MaTeMaTuyeckoe o0pa30BaHUE BHOCUT
CBOI1 BKJIaJ] B GOpMHUpPOBaHUE OOILIEH KYJIbTYphI UEOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHUMAaHUIO KpPacOThl W U3SIIECTBA MAaTEeMAaTHMYECKUX PACCYKIEHUM, BOCHPUSITHIO
reoOMeTpUYECKUX POpM, YCBOCHHIO UIEU CUMMETPHH.

[IpuoputeTHbiMu HensiMu 00yueHust Mmarematuke B 10-11 knaccax Ha yrinyOnéHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

(dopMHUpOBaHUE IIEHTPATbHBIX MAaTeMAaTHMYECKUX MOHATUH (YKCIO, BEIWYMHA,
reoMeTrpuyeckass (Qurypa, mnepeMeHHas, BepOSTHOCTb, (YHKIMSA, HPOU3BOIHAS,
MHTETpai), 00ecreunBarouuX MPeeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

NoJIBe/IeHHe OOy4YaloIMXCs Ha JOCTYIMHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKU KaK 4acTH
oO11el KyJlIbTYphl YEJIOBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH 0Oydaroumxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKHU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpaMOTHOCTH: YMEHUS
pacro3HaBaTh MAaTEMaTUYECKHE AacCHEeKTbl B PEATbHBIX JKU3HEHHBIX CHUTYalUSIXU
OpU HW3YYEHUW JIPYTHX Yy4eOHBIX TPEAMETOB, NPOSABICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyaupoBaTh HX HAa S3bIKE MaTeMaTUKH U  CO3/1aBaTh
MaT€MAaTHYE€CKUE MOJEIU, NPUMEHATh OCBOEHHBI MAaTEMaTUYECKUN ammapar s
peuIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, HWHTEPHPETHUPOBATh M OLICHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH coJiep>kaHusi MmaTemaTuku B 10—11 kiaccax yriayOGiaéHHOTO
ypOoBHA sBIAIOTCS: «Yucina W BBIUUCHCHUS», «AnreOpa» («Anrebpanyeckue
BBIpaKEHUsD», «YPAaBHEHHUS M HEPABEHCTBa»), «Hauama MaremaTHyecKoro aHaiuzay,
«l'eometrpus» («['eomerpuyeckue ¢Gurypel W HUX CBOicTBa», «l3Mmepenue
F€OMETPUYECKUX BEIHYHUH»), «BeposTHOCTh U cTaTucTUKa». JlaHHBIE JHUHUU
Pa3BHUBAIOTCS MAPAIJICIBHO, KaX1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOW, OJTHAKO HE
HE3aBUCHMO OJIHA OT JIPYIOi, a B TECHOM KOHTAKTE U B3aumozaenucTesuu. Kpome 3toro,ux
OOBEUHSET JIOTHYECKAsh COCTABJISIONIAs, TPAAWIIMOHHO TPHCYIIas MaTeMaTUKe |
MPOHU3bIBAIONIAS BCE MaTeMaTUYECKUE KypChl M COJEpXKaTelbHblE JIMHUU.
ChopmymupoBannoe Bo @PI'OC COO TtpeboBaHUE «yMEHHE OMEPUPOBATH MOHATUSIMH:
ONpEeJIeIeHNE, aKCHOMa, TEOpeMa, CIJIEJICTBUE, CBOMCTBO, IMPHU3HAK, 0Ka3aTENIbCTBO,
PaBHOCUJIbHBIE bopMyIHPOBKHY, yYMEHUE dbopmyIUpoBaTh oOpaTtHoe "
MPOTUBOMNOJIOKHOE  YTBEPXKIEHUE, MPUBOJUTH MHPUMEPhl U KOHTPHPUMEPHI,



UCIIOJIb30BaTh METOJl MAaTEeMaTUYeCKOM WHAYKIUH, MPOBOJAMUTH JIOKa3aTeJIbHbIE
pacCyKIeHusi IpU pEIIEHUU 3a4ad, OLCHUBATh JIOTUYECKYIO IPaBUIBHOCTH
paccyXIeHUu» OTHOCUTCS KO BCEM YYEOHBIM KypcaM, a (POPMHUpPOBaHUE JIOTMUECKHX
YMEHUH paclpenensercss Mo BCEM rojgaM oOydyeHHs Ha YpPOBHE CPEIHEro OOILIEro
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka siBAsIETCS 00s3aTENIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKe
IpeaycMaTpUBaeTcss M3ydeHue ydeOHoro mnpenMera «Marematuka» B paMKax TPEX
y4eOHBIX KypcOB: «Anredpa u Hayajla MaTEMaTU4YECKOro aHalu3a», «l'eomeTpus»,
«BeposTHOCTB U cTaTucTHKa». DOPMUPOBAHUE JJOTUYECKUX YMEHHH OCYIIECTBIISAETCS Ha
NPOTSDKEHUU BCEX JIET OOy4YeHMsi Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHMs,a
AJIEMEHTHI JIOTUKU BKIIFOUAIOTCS B COJEPKaHUE BCEX HA3BAHHBIX BBILIE YUEOHBIX KYPCOB.

OOmiee KOIMYECTBO 4YAcOB, HANpPAaBICHHBIX Ha M3y4eHME MaTeMaTUKH Ha
yriayonennoM yposre — 544: B 10 knacce — 272 vaca (8 wacos B Heneno), B 11 kimacce —272
vaca (8 yacoB B HeJelIO).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIUTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3HMIMU OOYyYaroIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIIETYP TPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aMMOJICHCTBOBATh C COLUAIbHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSMHU M HA3HAUCHUCM;

2) NaTPUOTHYECKOT 0 BOCTIMTAHUSI:

c(OpPMHPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOM MJEHTUYHOCTH,  YBAKECHHS
K NPOUUIOMY M HACTOSIILEMY POCCUHCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOLIECHUE
K JOCTHXKEHHUSIM POCCHICKHX MAaTEMAaTHKOB M POCCHUMCKON MaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHHUE ATUX JOCTHXKEHUHN B IPYTUX HAYKaX, TEXHOJOTHIX, chepax IKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, ChHOpPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, AITHUYECKOr'O0 TIOBEJEHHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAyKU U JESATEIbHOCTBIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYMBOTO OYAyIIEero;

4) 3CTeTHYECKOTr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHHH, PACCYKICHHUH, BOCIPUUMUYHUBOCTHK
MaTE€MAaTHYECKUM aCMEKTaM Pa3Iu4YHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKoro BOCIUTAHUS

c(OpPMHPOBAHHOCTh YMCHHUS NMPUMEHATh MAaTEMAaTHYCCKHE 3HAHUS B HHTEpecax
3I0pPOBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOC MHTaHUE, COAJaHCUPOBAHHBIA PpEKHUM 3aHATHH W OT/BIXa,
perynsipHas Gu3UYecKas aKkTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE NP 3aHATHUAX
CHIOPTHBHO-030POBHTEIBLHON JEATCIHHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3TMIHBIM
chepam mpoPeCcCHOHAIIBHON EATEeIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U €
MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peann30BBIBATh COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIOCOOHOCTHK
MaTeMaTH4eCcKOMY OOpa30BaHUIO M CaMOOOPa30BAHUIO HAa MPOTSIKEHUU BCEU >KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3aJlad MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

Cc(OPMHPOBAHHOCTH DKOJOTHYECKON KYJIbTYPHI, IOHUMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPE/Ibl, OCO3HAHUE
r100abHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM, OpHEHTAalMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMU JUIA pEIIeHHs 3adad B 00JacTH OKpY’KaloIield Cpemsl,
IUTAHUPOBAHME MOCTYIIKOB U OIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKarommIeit
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAyYKH U OOIIECTBEHHOMN MPaKTHUKH, IIOHMMAaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKOMN AeATEIBHOCTH, 3TAOB €€ Pa3BUTHS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AIMH, OBJIAJICHHE S3BIKOM MAaTeMaTHKH M MaTEeMaTHYEeCKOH KyIbTypOol Kak
CPEACTBOM  IIO3HAHHSA  MHpa, TOTOBHOCTh  OCYIIECTBIATH  HPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH HAa YPOBHE CpPEAHEro oOuIero oOpa3oBaHUs
y oOywaromerocs OyayT cHOpMUpOBaHBI MO3HABATENIbHbIE YHUBEpCAIbHbIE y4eOHbIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YyueOHBIE [EUCTBUSI, PETYJISTUBHBIE
YHUBEpPCAJIbHbIE YUeOHbIE IEUCTBHS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA
ba3oBble Jiornyeckue 1edcTBuA:

BBISIBJISIT W XapaKTEpPU30BaTh CYIECTBEHHbIE TMPU3HAKK MaTEMaTUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHUN MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEICICHUS
MOHSITHI, YCTaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KIACCHU(PUKAIMM, OCHOBAHMS JJIS
0000ITIeHNS ¥ CpaBHEHHUS, KPUTEPHUHU ITPOBOJUMOTO aHAJIN3a;

BOCIIPHUHUMATh, (POPMYIUPOBATH M IPEOOPA30OBBIBAThH CYXKIICHUS: YTBEPIUTEIHHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISIT MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTUBOPEUUS
B (akrax, MaHHBIX, HAOMIONEHUAX U YTBEPKICHUAX, MpeasiaraTh KPUTEPUH JJIs
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIBHO JIOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAaMBaTh apPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJIEHHUS U BHIBOIBI;

BBIOMpATh CcOco0 penieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX
KPUTEPUEB).



Bba3oBble ucciiefoBarebCKHe 1eHCTBUSA:

WCIIOJBb30BaTh BOIMNPOCHI KAaK MCCIEAOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIMEPUMEHT, UCCJIEIO0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (HOPMYNIHpPOBATH OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaMm
POBEAEHHOTO HAOJIOJCHUS, UCCIIECIOBaHMsI, OIICHUBATh JOCTOBEPHOCThH IMOJYUYECHHBIX
PE3yNIbTATOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKe BBIJBHUIaTh
PEANOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH 1€UIIUTHI MHPOPMAIINU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOMPOC
U JJIsl PEIICHUS 3a/1a4H;

BLIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HWH(OPMAILMIO Pa3IWYHBIX BUIO0B U (HopM
peICTaBICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEJACTaBIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAAEKHOCTh MHPOPMALMHU O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEpPCAJbHbIe yuyeOHbIe JeCTBUSA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKIEHUSA B COOTBETCTBUU C YCIOBUAMH
U 1eJISIMU OOIIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO X0y PEHICHUS 3aJadl, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yibTarT;

B XOJie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/1adu, BhICKA3bIBaTh WJCH, HAICIICHHBIE HAa MOWCK PEIIeHUS,
COTOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYACTHUKOB JHAJOra,
OOHapy>XKHBaTh Pa3IMYUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme hopMynrpoBaTh
pa3HOTJIacHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJAbTaThl PEMICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

COCTaBJIAITh IUIAH, AJITOPUTM PELICHUS 3a]1a4M, BHIOMPATh CLIOCO0 PELIEHUs C YUETOM
UMEIOIUXCS PECypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOW MH(MOPMALIUH.



CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMM IMO3HABATENILHOW pedreKkcur Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca W pe3yibTaTa PELICHHs MaTeMaTH4eCKOU
3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEJIH U YCIOBHUSAM, OOBICHATH MPUYHHBI
JOCTH>KEHUS WM HEJIOCTHKEHUS PE3YJIbTATOB JIEITEIIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MIOHUMATh W UCTIONB30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOH JESATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHUILI pPadoT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpoOIecC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMmax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIOIHITH CBOIO YaCTh pa0OThl M KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YJIEHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIMii
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

IlpeamMeTHBIe Ppe3yJbTaThl OCBOCHUsA deaepaabHOil pabdodeil MpOorpaMMBIIIO
MaTeMaTUKE MPEJCTaBICHBI 10 ToJlaM 00yYeHHUs B paMKaX OT/AENbHBIX YU4EOHBIX KypCOB
B COOTBETCTBYIOIIMX pa3/ieiiaX HACTOSAIIEH MPOTPaMMBI.



OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHsbIil Kypc «Anredpa U Havyajla MAaTEMaTUYECKOTO0 aHaIN3ay SBIISETCS OJHUM
13 HauOoJiee 3HAUYMMBIX B IPOrpaMME CpEIHEro oOIIero 00pa3oBaHUs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECHEeYMBAECT MHCTPYMEHTAIbHYIO 0a3zy Ui M3Y4YeHHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrol CTOPOHBI, (DOPMUpPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHEe OOYyYaloIMUXCS Ha ypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH(OpMaTUKH, OOIIECTBO3ZHAHUS, WCTOPUHU, CJIOBECHOCTH U JPYTrUX JUCIHUILIIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOydYarouIuMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
S3bIKOM  COBPEMEHHOM  HaykW, Koropas (QopMylaupyeT CBOUM  JIOCTHIKEHUS
B MaTeMaTudeckoi (opme.

VY4eOHbIt Kypc areOpbl U Hauajal MaTeMaTUYECKOTO aHallM3a 3aKjIaJblBaeT OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKoHAaMU (U3UKH, XUMHUHU, OWUOJIOTUU, TIOHHUMAaHUS
OCHOBHBIX TEHJEHIIUM Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KU3HM, IO3BOJISCT
OPUCHTHPOBATLCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIOJIb30BaTh UX JIJIS TalibHEHIIero o0pa3oBaHus U B MOBCEIHEBHOM KU3HU.
B To &e Bpems  oOBiajeHue  aOCTPaKTHBIMH ¥ JIOTHYECKH CTPOTUMHU
KOHCTPYKIMSIMHU aireOpbl U MaTeMaTUYeCKOro aHalin3a pa3BUBAET YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTH, JOKA3bIBATh YTBEPKIECHHUSAC IOMOIIBIO
UHAYKIIMM U PacCyXJaTh JAEAYKTHBHO, MCIIOJIb30BaTh 0000IIEHNEe U KOHKPETU3AIIHIO,
abcTparupoBaHue U aHaJIOTHIO, dbopmupyet KpEaTUBHOEU KPUTHUUYECKOE
MBIIILICHHE.

B xone uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a»
oOy4aromuecs MoJIy4aroT HOBBIM OMBIT PEIICHUs] MPUKIAIHBIX 33724, CAMOCTOSATEILHOTO
INOCTPOEHUSI MAaTEeMaTUYECKHX MOJEJNEH peajbHbIX CUTyalUid, WHTEpIpETAlUN
MOJIYYEHHBIX PELICHHUM, 3HAKOMSTCS ¢ IPUMEpPaMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B IIPUPOJIE, HAYKE U HUCKYCCTBE, C BBLAAIOIIMMHUCS MAaTEMATUYECKUMU OTKPBITUAMU U HX
aBTOpaMH.

VY4eOHnbIit Kypc 00J1ajaeT 3HAYUTEIbHBIM BOCTIUTATEIILHBIM MMOTEHITUAIOM, KOTOPBIHA
peanm3yeTcss Kak depe3 y4deOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U 4epe3 crennuuky yueOHOM qesTeTbHOCTH, TpeOyIomei
MPOJIOKUTENBHON KOHIIEHTPAIMM BHUMAHMS, CaMOCTOSITEIbHOCTH, AKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYUYECHHBIA pe3yJIbTarT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
JIEKUT ACATETbHOCTHBIN MPUHLIUN 00yUYEHUSI.

B cTpykType ydeOHOro kypca «Anredpa u Hauajga MaTEeMaTUYECKOTO aHAIM3a»
BBIJICJICHBI CIIEAYIOIINE COAEPKATEIIbHO-METOIUYECKUE TUHUN: «HrCTa U BBIYUCIICHUS,
«Dynkuu u rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Hauanma maremaTuueckoro



aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JMHUU W3Y4YaloTCs HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu U pazjenamu. J[aHHbI y4eOHBIH KypcC SIBISICTCS MHTETPATUBHBIM, MOCKOJBKY
o0beIUHSIET B ce0e coAepKaHNEe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anredpa, TPUrOHOMETPHSI, MATEMATUUECKHUM aHAIN3, TEOPUSI MHOKECTB, MaTeMaTHUueCKast
noruka u apyrue. [lo mepe Toro kak oOyuaromuecs: OBJIaJEBalOT BCE 0oJiee MUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OcCJefoBaTeabHO  (opMmMupyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYallWH,
NPUMEHATh 3HAHUSI, TOJYYCHHBIE NPH HM3YYCHUU YUeOHOro Kypca, IJis pelieHus
CaMOCTOSITEIbHO  C(OPMYJTMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna W BBIUKUCICHUS» 3aBEpIIacT
(bopMupoBaHUE HABBIKOB UCIIOIL30BaHUS ICHCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO HAYaTO
Ha YpOBHE OCHOBHOTO o011ero oopazosanus. Ha ypoBHe cpeanero o0iiero o0pa3oBaHus
oco0oe BHMMaHUE yjaessieTcss (OPMUPOBAHUIO HABBIKOB PAIllMOHAJIBHBIX BBIYMCICHUM,
BKJIFOYAIOIUX B C€0s MCIOIb30BaHUE PA3TUYHBIX ()OPM 3aMUCH YUCIIA, YMEHUE JIeTaTh
MIPUKUJIKY, BBITIOJTHSATH NMPUOTMKEHHBIEC BEIYUCIICHUS, OIIEHUBAThH YUCIIOBBIC BRIPAKEHUSI,
paboTaTh ¢ MaTeMaTHUYEeCKHMMH KOHCTAHTAMU. 3HAKOMbIE OOYYarOIIMMCS MHOXXECTBA
HATypalbHBIX, IEJIbIX, PAIMOHAJIBHBIX U JEHCTBUTENBHBIX YHCEN JOMOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCesl. B KaXa0M M3 3THX MHOXXECTB PaccMaTpUBAIOTCS
CBOICTBEHHBIE €My cCHelH(pUYECKUe 3aJayd M Olepaluu: JCJCHHE Halleno,
ONEpUpPOBAaHUE OCTaTKAaMU Ha MHOXECTBE IIeJIbIX YHCel, Oco0ble CBOICTBa
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHuecKhe omepanuu, a TakkKe
U3BJICYCHUE KOPHS HATypaJibHOW CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEl.
bnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIONb3YeMBIX 4YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IuYHbIX 3aaad
dopmMupyetcsi mpeacTaBiIeHHE O €IMHCTBE MAaTEMaTUKM KaK HAaykKu W €€ pOJIHB
MIOCTPOCHUHU MOJIEJIE peajbHOr0 MHUpa, MIHPOKO UCIHONB3YIOTCS O0000IIeHue U
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHHS U HEPABEHCTBAY» PEAIU3yeTCs Ha MPOTSIKEHUH BCEro 00YUYEHUS
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakoM pasnene [Iporpammbl
MPEAYyCMOTPEHO pENIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbraTe oOywarommuecs
OBJIQJICBAIOT PA3MYHBIMU METOJAMHU PELICHUS PalUMOHANbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux napameTpbl. [lonydyeHHbIE yMEHHUS IMIUPOKO
MCITIOJIB3YIOTCS TIPHU MCCJIETOBaHNH (DYHKIUI C MIOMOIIBIO TPOU3BOHOM, MPU PEIICHUN
MPUKIIAIHBIX 3aJlad W 33/7a4 Ha HaXO0XJEHUE HAWOOJbIIUX M HAUMEHBIIMX 3HAYEHUM
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINOJHATH pacu€Thl 1O QopmyrnaMm, npeoOpa3oBaHus paMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUH,



colepKamMx creneHd W jorapudmsl. biarogaps u3ydeHuro anreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIllee pa3BUTUE AJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YaromuXxcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCy ACHHUM, paOOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBEeHCTB M HepaBeHCTB. AureOpa mnpennaraetr 3(Q(EKTUBHbIE HMHCTPYMEHTHI IS
peleHns MPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJIAIHO JEMOHCTPUPYETCBOU
BO3MOKHOCTH KaK S3bIKa HAyKH.

CopepxxarenbHo-MeToANYeCcKass  JuHUA  «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCIENOBATEIIBHOCTh  W3Y4YeHUs  Marepuayna. M3ydeHue  CTENEeHHOW,
NOKa3aTeabHOM, JIorapudMUUecKol U TPUTOHOMETPUUECKUX (YHKIUN, UX CBOMCTB U
rpaduKoB, UCIIONIB30BaHNE PYHKUIMN JIs1 peleHus 3a]1a4 U3 IPYTUX Y4eOHBIXIIPEIMETOB
Y PEaJIbHOM JKU3HU TECHO CBA3aHO KAK C MAaTEMATHYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAeisieTcs: GOpMUPOBAHUIO
YMEHHS BbIpakaTh (POPMYJIaMH 3aBUCHMOCTH MEXIY pa3IUYHBIMH BEJIIUMYMHAMH,
UCCIIEIOBATh TOJNYYeHHbIE (PYHKIUH, CTpOUTh uUX Trpaduxku. Martepuan 3ToM
COJIEpKAaTENbHON JIMHUM HAlEJEH Ha pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIOIIMX
BBIP@XKaTh 3aBUCUMOCTH MEXJY BEJIMYMHAMU B pazIM4YHOU (opme: aHAIUTUYECKOM,
rpaguyeckoil U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHHUS, CTIOCOOHOCTU K 0000IIEHUI0 U KOHKPETU3AIMH, UCIOJIb30BaHUIO AaHAJIOTUH.

CopnepxarenpHas JuHuA «Havana MareMaTHyeckoro a”ajlinds3a» IO3BOJISAET
CYLIECTBEHHO pACIIMPUTHh KPYI Kak MaTeMaTH4YEeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYMHBIX 00YyYarOIMMCsl, TAK KaK Yy HUX MOSIBJISIETCS BO3MOXHOCTb CTPOUTH I'padUKH
CJIOKHBIX (DYHKLUH, ONpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaau Guryp u o0bEMbI TN, HAXOAUTh CKOPOCTH U YCKOPEHMs IpoueccoB. [laHHast
COJZIepIKaTeIIbHAs JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHMSI MaTEMAaTUYECKUX
MOJECJIEM pealbHbIX CUTyalMd, IIO3BOJISIET HAXOAUThb HAWIyyllee PpELICHHUEB
OPUKIAJHBIX, B TOM YHUCIE COLHUAJIBHO-D)KOHOMHYECKHUX, 3a7adyax. 3HAKOMCTBOC
OCHOBaMH MAaTE€MaTHYECKOr0 aHajliMu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYUYEHHBIX B XOJ€ Pa3BUTHS
MaTeMaTUKH Kak HayKH, U 00 UX aBTOpaXx.

CopeprkaTenbHO-METOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNAsS IPOHU3BIBAIOT BECh KYpPC INKOJBHOM MATEMaTHKUM M IPEeIararor
Hanbosee yHHMBEpPCAJIbHBINH S3bIK, OOBEAMHSAIOIIMN BCE pa3lieibl MaTeMaTHKH H €&
IIPUJIOKEHHUM, OHH CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIIIIMHBI U UX IPWIOKECHUS
B enuHoe ueinoe. [loaToMy BakKHO JaTh BO3MOYKHOCTh OOYyYaroleMycsi MOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONM MAaTEMAaTHKU M UCIIOJIB30BATH €r0



JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
cleayeT Mpu3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUWA U  CIIEIOBAaHUE
OMpeNIeIEHHBIM TpPaBUIaM TOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaAMHU
MaTeMaTU4YeCKOM JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKACHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anredpa v Hayajia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIIUPOBAaHUS, KOTOPhIE MPU3BaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIECH peadbHBbIX CUTYyaIllMi, UCCIICIOBAHUS
ATUX MOJIeJIe ¢ TOMOIIBI0 ammapara ajireOpbl U MaTeMaTHYeCKOro aHallu3a,
UHTEpIpETAIlMU TOJYYSHHBIX pE3yJbTaTOB. Takue 3aJaHusi BIUIETCHBl B KaXKIbIU U3
paszesioB NpOrpaMMbl, TOCKOJIBKY BECh MaTepual ydyeOHOro Kypca IIHPOKO
UCTIONIB3YETCS IS pCeIIeHHWs] TPUKIAIHBIX 3anad. [lpuw  permeHun  peasbHBIX
PaKTUYECKUX 3a7a4 0OydJaroIIuecs pa3BUBAIOT HAOIIOAATEILHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaTbCsl, HKCIOJb30BaTh aHAJOTHIO, O0000IaTh U
KOHKPETU3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B IMPOIECCEe M3YUYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa u HavaJla MAaTEeMaTHIECKOTO aHAITU3a.

Ha wm3ydenue ydyeOHOro Kypca «AnredOpa W Hadajla MaTEMaTUYECKOTO aHaIH3ay
otBoautTcs 272 4vaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11 kmacce — 136
vacoB (4 yaca B HEJEITIO).

COJEPXAHUE OBYYEHUA
10 KJIACC

Yucaa 1 BbIYMCICHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOH, TPOICHTHI,
OeckoHeuHbIe nepuoandeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEAIbHOMN JKU3HH.

JlelicTBuTENbHBIE ~ YMCHA.  PalMoHanmpHblE W UPPALMOHAIBHBIE  4YHCIA.
Apudmernyeckue onepanuu ¢ IeMCTBUTEIBHBIMU YnicIaMu. MOayib JeHCTBUTEILHOTO
quclia ¥ ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTIICHHS, IPUKHUJIKA U
OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ neiasM nokasareieM. bunom Herotona. Mcnosbp3oBanue moaxonsinen
dbopMBI 3ammcH JAEUCTBUTENBHBIX YHCEN IS PEIICHUs TMPAKTHYECKHX 3aJad M
MPEICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypaIbHOW CTETICHH M €TO CBOWCTBA.

Crenenb ¢ palMOHAJbHBIM  T[OKa3aTeleM M €€ CBOMCTBA, CTEIEHb
C JECUCTBUTEIbHBIM MTOKA3ATEIEM.

Jlorapudm uymcna. CaoiictBa Jnorapudma. JlecsiTuuHbie W  HaTypajbHbIE
norapu@mel.



CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXIAECTBEHHbIE IPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPAaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHHMsI W ypaBHEHuUsA-ciaeAcTBHUs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS ILENbIX U JIpPOOHO-pAllMOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJJHOU NIEPEMEHHOM. [/[ejleHne MHOrowieHa Ha MHOTO4JICH
c octatkoM. Teopema be3y. Muorowiens! ¢ ueiasiMu kodddunnentamu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHHUH, COJEPIKALIUX CTENIEHU U KOPHHU.

HppanmonaneHelie ypaBHeHHsA. OCHOBHBIE METOJbl PELICHHS WPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbBl PELICHHUS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHue BbIpaKEHUH, COJIEPKAIIUX JIOTapUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIbI. [Ipeo6GpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKECHUN. PellieHne TpuroHoMeTpuueCKuX ypaBHEHUM.

Pemenne cucreM TMHENHBIX ypaBHEHUM. MaTpuIila CUCTEMBI JIMHEMHBIX YPABHECHU .
OnpenenuTens MaTpUIlbl 2X2, €r0 FT€OMETPUYECKHI CMBICI U CBOMCTBA, BEIUUCICHUE €TI0
3HAYEHUsI, IPUMEHECHUE OIPEIEIIUTENS ISl PELICHUS CUCTEMBbI JIMHEUHBIX YPaBHEHUM.
Pemienue npuknagHbIX 3amad ¢ IIOMOLIBIKO CUCTEMBl JIMHEHMHBIX YpPaBHECHUH.
HccnenoBanne mocTpOCHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

[TocTpoeHne wMareMaTUYECKUX MOJEIECH pPEaJbHOM CUTyallud C TOMOIIBIO
YpaBHEHUN U HEpaBEHCTB. [IpuMeHEeHHE ypaBHEHHMHW W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IU4HbIX 00JIacTell HayKU U PealbHON KU3HHU.

DOyHKUNH U TPAPUKH

Oynkius, cmnocoObl  3amaHus  (QyHknuu. B3aumHO o00patHble  (DYHKIHH.
Kommnozunmst pyukmuii. ['paduk dpyHkiuu. DneMeHTapHbie Tpeodpa3zoBaHus rpadukoB
byHKIH.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWW QyHkiuu. Hymm dyHKIMM.
[IpomexyTku 3HaKOnocTostHCTBA. YETHbie W Heu€THble (QyHKUMH. I[lepuogmyeckue
bynkuu. [IpoMexxyTkn MOHOTOHHOCTH (QYHKITMH. MaKCUMyMbl U MUHUMYMBI (DyHKITHH.
HauGonpiiee n HaumeHsbIee 3HaUeHUsT (QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHasi, KBaapaTWuyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
MCCJIeIOBAHNE U TTOCTPOEHUE UX TPAPUKOB.

Crenennass GyHKUMS C HaTypaJlbHbIM W IeJdbIM Tokaszatenem. EE cBoiicTBa u
rpadguk. CpoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (PyHKIUU OOpaTHOU CTerneHu
C HATypaJIbHbIM MOKAa3aTeJIeM.



[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOMCTBA M T'papuUKH.
Hcnonb3oBanue rpadukoB (PYHKIUI 1715 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKUX (PYHKIUI
YHUCJIOBOT0 apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEAJIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia maTeMaTH4eCcKOro aHa/1u3a

ITocnenmoBaTeapbHOCTH, CcHOCOOBI  3aJaHUs  IIOCJICAOBATENbHOCTEH. MeTox
MaTeMaTUYEeCKOM HMHAYKIUU. MOHOTOHHBIE W OIPaHUYEHHBIE I10CJIECI0BATEIBHOCTH.
HcTopurs BOSHUKHOBEHHUSI MAaTEMAaTHYECKOTO aHAIM3a KAaK aHaidn3a OECKOHEYHO MajbIX.

Apudmernyeckas U TeoMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaroImas
reoMmerpuyeckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAaIOIIEH TIeOMETpUYECKON
porpeccuu. JIMHENMHBIM M DKCIOHEHUUAIBbHBIN pocT. Yucino e. dopmyiia CIOXKHBIX
IpOLEHTOB. Mcronp30BaHue NMPOrpeccuu Uisl peleHUs peallbHbIX 3a7a4 IPUKIaIHOTO
Xapakrepa.

HenpepoiBuble GyHkunu 1 ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiui. CoiicTBa (DYHKIIMII HEMpEepHIBHBIX HAa OTpe3ke. MeToa HHTEpBalIOB IS
pemieHusi HepaBeHCTB. [IpumMeHeHue CBOMCTB HENPEPHIBHBIX (PYHKIUN I pElIeHUs
3a/1ad.

IlepBast u BTopas mpousBoiaHble (yHKuMU. OmnpeseneHue, reoMeTpUYECKUi H
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHUE KacaTelIbHOM K rpaduKy QyHKIUN.

[IpousBoansle 3neMeHTapHbIX (GyHkumi. [Ipous3BogHas CyMMbl, HPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIUU (YHKITHI.

MHo:xecTBA U JIOTHKA
MHOX€eCTBO, onepalvd HaJ MHOXECTBAMHM U UX cBoicTBa. /lnarpammel Dilepa—
Benna. IlpuMmeHeHrne TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJis OMUCaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia v BbIYMCJICHUS
Harypanbnasbie u nieasie uncna. [IpusHaku JeTUMOCTH IEIbIX YUCE.
CteneHb ¢ palmoHaJbHBIM MTOKa3aTeneM. CBOWCTBA CTEIICHH.
Jlorapudm uncna. JlecaTuanbie U HaTypajibHbBIC JIOTAPU(MBL.

YpaBHeHU 1 HEPaBEeHCTBA

[IpeoOpazoBaHue BbIpAXKEHUN, COAEPKAIIMX JTOTAPUDPMBI.

[IpeoOpa3oBaHue  BBIpAXKEHUM, COAEpXKAIIMX CTENEHU C  PalMOHAIBHBIM
MOKa3aTeJIeM.



IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3aTenbHble YpaBHEHUs U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucTtembl JIMHEMHBIX ypaBHEHHU. PemieHne MpUKIagHbIX 3a7ad C MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTembl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1ay ¥ 3a]a4 U3 pa3IudHbIX 00J1acTel HAYKU U PeaIbHON KU3HU.

DyHKIUHN U rpapuKHU

Oyukius. [lepuoanueckue QyHkuuu. [IpoMekyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbomnpiiee u HauMeHblliee 3HaueHHe QyHKIUN
Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TpadUKu.

[lokazarenbHass u Jjorapu@muyeckas (QyHKIMH, WX CBOWCTBA U T'PaPUKU.

Ucnonb3oBanue rpadukoB QyHKIUN I peICHUS] YPABHEHUH 1 TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpa@ukoB (QYyHKIUN JJIs  HUCCIENOBAaHUA  TMPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MPHU PEIICHUH 3a7a4 U3 IPYTUX yUeOHBIXIIPEIMETOB
U PEATbHOU KU3HU.

Havana maTtemMaTH4eckoro anajamnsa
HenpepoiBubie (yHkIuu. MeTon HMHTEpBAJIOB I PELIEHUS HEPABEHCTB.
[TpousBonnas ¢pyakumu. ['eomerpudeckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.

[IpousBoaHbie 3neMeHTapHBIX QYyHKUIUH. DOpMYITbl HAXO0XKACHHUS TPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHHEe TPOM3BOJHONW K HCCIIENOBaHUIO (YHKIIMH Ha MOHOTOHHOCTH H
AKCTpeMyMbl. HaxoxkieHre HanboIbIIero 1 HAMMEHBIIETO 3HAUSHHS (PYHKITUH Ha OTPE3KE.

[IpuMeHeHue NPOU3BOIHOM JIJIs1 HAXOKACHUS HAMTYYIIETO PEIICHHS B TPUKIIAHBIX
3a/iauax, JUis ONpeieNieHrs CKOPOCTH Tpoliecca, 3aaHHOr0 (hOPMYJII0i UiTH rpaduKOM.

[lepBooOpa3znas. Tabmuia mepBooOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii u (pusudeckuid cMbIci. BbruncieHue uHTErpana
o Gpopmyne Herorona—JIeriGaua.



NPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 ki1acce oOydaromuiicss HOJy4UT CAEAYIOIINE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eepaibHON pabouell mporpaMMbl yueOHOTo Kypca
«Anredpa 1 Hauana MaTEMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BIYUCICHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATHUSAMU: PAIUOHAIBHOE YHCIO, OECKOHEUYHas
NepuoandecKas Apook, MPOLEHTHI, UPPAIMOHATEHOE YUCII0, MHOYKECTBA PAllMOHATBHBIX
Y JICUCTBUTEIILHBIX YHCEN, MOJYJIb AEUCTBUTEIILHOTO YHCIIA;

NPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiell 3HaHUU U PeaJbHOU KU3HU;

NPUMEHATh TNPUOTMKEHHBIE BBIYUCICHHS, MpaBUila OKPYIJICHHS, NPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUUCIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTETICHb C LIEJbIM MOKa3aTeJIeM, UCIIOIb30BaATh
MOAXOAAIIYI0 OpMY 3aITUCH ACHCTBUTEIBHBIX YHCEI JJISl PEIICHMS MPAKTUYECKUX 3a/1a4
U TIPEJICTABJICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH TOHATHEM: apPUPMETHUYECKUA KOPEHb HATypaIbHOM
CTEICHU;

CBOOOJTHO OIEPUPOBATH IMOHSATHUEM: CTENEHb C pAaIlMOHAIBHBIM TOKa3aTeJeM;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMH: JIOTapU(PM YuCIa, 1eCATUYHBIE U HATypaIbHbIC
norapudmer;

CBOOOJHO OMEpUPOBATh TMOHATUSMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATh MOHATUSIMHU: APKCUHYC, APKKOCMHYC M apKTaHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHSATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTH PA3IMYHBIC METOIbI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATBEHBIX
YPaBHEHUW, IPUMEHSITh METOJI HHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW MepeMEHHOM,
MHOTOWICH C IeNbIMU KOd(puimeHTaMu, KOpHH MHOTOWICHA, MPUMEHATH JIEeJICHUE
MHOIO4IEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mis peumenus
3a7a4;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMU: CHCTEMa JUHEHWHBIX ypaBHEHHU, MaTpUIIa,
ONPEICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJb30BaTh CBOMCTBA
OTIpeNIeUTENs 2 X 2 NSl BBIYUCICHHUS €r0 3HAYCHHS, MPUMEHSTh OMPEACTUTENH IS
pELICHUs CHCTEMBl JIMHEWHBIX YpPAaBHEHUW, MOJEIUPOBATH PEAJbHBIE CUTYALMH C
MMOMOIIBK) CHCTEMBI JIMHEMHBIX YPAaBHEHHH, HCCIENOBaTh MOCTPOCHHBIE MOJEIH C
MIOMOILBIO MATPHI] U ONPEIECIUTENICN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

MCIIO0JIb30BaTh CBOMCTBA ICUCTBUI ¢ KOPHSAMHU JJIsI Pe0Opa30BaHUs BEIPAXKCHUM;



BBINIOJIHATh MPeoOpa30BaHUsl YMCIOBBIX BBIPAKEHUI, COAEpPKAIIMX CTENECHU
C PaLlMOHAJIBHBIM I10Ka3aTEIIEM;

HCII0JIb30BaTh CBOMCTBa JorapupmoB 1y mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUU;

CBOOOJHO OMNEpUpOBaTh MOHATUSAMH: HPPALMOHAIBHBIE, IOKa3aTeJIbHbIE U
Jorapu(pMUYECKUe YpPaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOLIBIO PABHOCHIBHBIX
[IEpEXO0J0B UJIM OCYLIECTBIIA IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (QOopMyJbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUN;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpAaBHEHHE, MPUMEHSTh
HeoOXoauMble (QOpPMYINbl JJisi PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIETUPOBATh PEaIbHbIE CUTYallMUd Ha S3bIKE ainreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA II0 YCJIIOBUIO 3a1a4M, HCCIEL0BATh IIOCTPOCHHBIE MOCIIH
C MCIIOJIb30BAHUEM allllapara anareopsl.

DyHKIUM U rpadukn:

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU: (DYHKIHSA, CIMOCOOBI 3amaHus (QyHKIUH,
B3aMMHO 00paTHble (YHKIMH, KOMIO3UIUS (DyHKIMMA, rpaduk (YHKIUHU, BHIMOIHSATH
AJIEMEHTapHble npeoOpa3zoBaHusl rpapuKoB QyHKIH;

cBOOO/IHO ONIEPUPOBATH MOHATUAMU: 00JIaCTh ONPEAETICHHUS U MHOXECTBO 3HAUEHU
(GyHKIMH, HYIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO  ONEpUpPOBaTh MOHATUAMU: UETHbIE M  HEu€THbIe  (DyHKIUH,

nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYMBI U
MUHUMYMBI (YHKIIMH, HAaHOOJIbLIIEe U HAaMEHbLIIee 3HaueHNe (PYHKIIUU Ha IPOMEKYTKE;

CcBOOO/IHO ONIEPUPOBATH NOHATUSAMU: CTENCHHAS (QYHKIUS C HATYPAJIbHBIM U LIETIBIM
nokaszaTeneM, rpaduk CTeneHHON (YHKUMU C HATypajbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduK KOpHS N-OM CTemeHW Kak (PYHKIMM OOpATHOM CTENEHH C HaATypalbHBIM
HoKa3aTesneM;

OIIepUPOBATh MOHITUIMHU: JIMHEWHAsA, KBaJpaTU4Has U APOOHO-IMHENHAs yHKINH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJIHO OMNEpPUPOBaTh MOHATHSMH: TIOKa3aTelbHas W JIorapupmuuecKas
(byHKITMH, X CBOMCTBA U TpadKH, UCTIOIB30BATh UX TPadUKH I PEIICHUS YpaBHEHUH;

CBOOO/IHO  OMEpUPOBAaTh  MOHATHSAMH: TPUTOHOMETPUYECKAs  OKPYKHOCTb,
oTpeseseHIe TPUTOHOMETPUUYECKUX (DYHKIIUNA YHCIOBOTO apryMEHTa;

UCIOTb30BaTh rpapuKu (GYHKIUN 17 UCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU pElIeHUH 33Jad U3 APYTruxX y4eOHBIX MPEIMETOB U PEaJbHOW KU3HU, BBIPAXKaTb
(dopmMynamMu 3aBUCUMOCTH MEXAY BETUYHMHAMU;

Hayvayia MmaTeMaTH4eCcKOro aHaJmM3a:

CBOOOJIHO OMEPHUPOBATH MOHATUSAMU: apuMeTHdYecKass U TreoMeTpudecKas
nporpeccusi, O€CKOHEYHO YObIBaroIasi Te€OMETpUYEcKas MpOorpeccHs, JIMHEHUHBIM U
AKCHOHEHIMANBHBIA pOCT, (opMysia CIOXKHBIX MPOIEHTOB, MMETh MPECTABICHUEO
KOHCTAHTE;



MCII0JIb30BaTh MPOTPECCUU JIJISl pELIEHUS peabHbIX 3a7a4 MIPUKIAIHOTO XapaKTepa;

CBOOOIHO ONEpPUPOBATh IMOHATUSAMU: IIOCIENOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIIE10BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMATUYECKOr0 aHAJIN3a KaK aHaiu3a OECKOHEYHO MAaJIbIX;

CBOOOJTHO OMNEPUPOBATH MOHATHSAMHU: HENpPEpPbIBHbIE (DYHKIUHU, TOUYKU pPa3pbiBa
rpaduka GQyHKINH, ACUMOTOTHI rpaduka PyHKIINH;

CBOOOJHO OIEpUPOBAaTh MOHATHEM: (YHKUHUSA, HENpEpbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMH I pelIeHUs 3a/1ay;

CBOOOJIHO OMEpUpOBaTh MOHSATUSAMM: IMEpPBas U BTOpas MPOU3BOJHBIC (YHKILIMH,
KacarejbHas K rpaduky QyHKUUU;

BBIUUCIISTH MPOU3BOHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIIUU JBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC PJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUN CMBICI POU3BOIHOM AJI peLICHU I
3ajad.

MHo:kecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH TMOHSATHUSIMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amIapar JJisl OMKUCAHUS PEAbHBIX
IIPOIIECCOB U SBJICHUH, TIPU PEIICHUH 3a7a4 U3 JPYTUX YUYCOHBIX MTPEIMETOB;

CBOOOJIHO  OIEpPUPOBATh IOHATHSAMU: OIpeeieHne, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHJIbHBIC
YpPaBHEHMSI U HEPABEHCTBA.

K konity oOyuenust B 11 kiaacce o0yJaromuiics MOJIYIUT CIICIYIOIIHE MTPeIMETHBIC
PEe3yIBTATHI IO OTACIBHBIM TeMaM (eepanbHol padoueli mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 HavaIa MaTeMaTHYECKOTO aHAJIH3a:

YucJia 1 BLIYUCTICHHUSA:

ONEpPUPOBATh MOHSITUAMHU: HATypajbHOE, 11€JI0€ YHMCIIO0, HWCHOJIb30BAaTh MPU3HAKU
JNEJIMMOCTH LEIBIX YUCEJI, PA3JI0KECHUE YHCJIa HA MPOCTHIE MHOXXHUTEIH JJISl PEUIICHUS
3ajad4;

ONEPUPOBATH MOHITUEM: CTEIICHD C PALIMOHAIBHBIM ITOKA3aTEJIEM;

OTICPHPOBATh TOHATUSAMHU: JIOTApU(PM YHCIIA, JCCATHYHBIC W HATypaIbHBIC
norapuMsl.

YpaBHeHUs] 1 HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTENEHU I MPeoOpa3OBaHMs BBIPAXKEHUH, OMEPUPOBATH
MOHATUSIMU: IIOKA3aTEJIbHOE YPaBHEHHWE W HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
[MOKA3aTEJNbHbIX YPABHEHUN U HEPABEHCTB;

BBITIONIHATHh TMPeoOpa3OBaHMsl BBIPAKEHUN, COACPKAMIMX JOrapu(Mbl, ONEPUPOBATH
MOHATUAMU: JIOrapu(pMHUUECKOE YPAaBHEHUE M HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIbI
norapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

HAaXOAUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATHh IMOHITUAMU: CHUCTEMA JIMHEWHBIX YPABHEHUW U €€ pEIICHHUE,



HCTIOJIb30BATh CUCTEMY JINHEWHBIX YPABHEHUH IS PELICHUs TPAKTUYECKUX 3a/1a4;
HAXOJWUTh PEUICHUS MPOCTEUIIUX CHUCTEM M COBOKYIIHOCTEW pPalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;
MOJICITUPOBATh peajbHbIE CUTYAllUU Ha S3bIKE alareOpbl, COCTABIATh BBIPAXKEHUS,
YpPaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 3a/1a4M, UCCIEAOBATH MMOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM allnapara ajreopsbl.

DyHKIUH U rpadukn:

ONEepUPOBATH MOHATUSAMHU: NIepronYecKas QyHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKM DSKCTpeMyMa (YyHKIHMHM, HauWOOJblIee M HauMEHbIIee 3HAUYCHMS
(GYHKIMU Ha TPOMEXYTKE, UCIOIb30BaTh UX IS MCCleNOoBaHUs (DYHKLIUHU, 33aJlaHHON
rpadukom;

ONepUpoOBaTh  MOHATUAMM: TpaduUKU  TOKa3aTeNbHOM,  JorapupMUUecKon
U TPUTOHOMETPUYECKUX (PYHKIUH, U300pakaTh MX Ha KOOPAMHATHOW IJIOCKOCTH H
UCIIOJIb30BAaTh ISl PELICHNS] YPABHEHUM U HEPABEHCTB;

U300pakaTh Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKu JIMHEHHBIX ypaBHEHHH U
UCIIOJIb30BaTh UX JUISI PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM;

UCIOJIb30BaTh rpaduku QYyHKIUN )11 UCCIEOBaHUS TPOILECCOB U 3aBUCUMOCTEN
U3 APYruX y4eOHbIX TUCIUTIINH.

Hauaja MaTeMaTH4YeCKOIr0 aHAJIN3Aa:

ONEPUPOBATh IMOHATHSAMH: HEMpepbIBHAS (QYHKIHS, IPOU3BOAHAS (DYHKIIUH,
UCIIOJIb30BaTh T'€OMETPUUYCCKUN W (PU3NUCCKUI CMBICI IMPOU3BOTHOM JJIs PEIICHHUS
3ajau;

HAXOJWUTh IPOM3BOJAHBIE 3JIEMEHTAPHBIX (YHKIHMHA, BBIYHCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DyHKIIHIA,

HCIIOJIb30BaTh MPOM3BOAHYIO IS HCCICIOBaHHMS (YHKIMA HAa MOHOTOHHOCTB
U OKCTPEMYMBI, IPUMEHSThH Pe3yIbTaThl HCCIACIOBAHUS K MOCTPOCHUIO IPaUKOB;

HCIOJIb30BaTh  MPOM3BOAHYIO /IS  HAXOXACHHS  HAWIYYIIEr0  PEIICHHUS
B MPUKJIAAHBIX, B TOM YHCJIE€ COIMAIbHO-O)KOHOMHUYCCKUX, 3a1a4ax;

OIepUPOBATh MOHATHIMHU: IIEPBOOOpA3HAs U HHTErPall, IOHUMATh T€OMETPHYCCKHM
1 (PU3UYECKHUI CMBICI HHTETpaa,;

HAXOJUTh IIEPBOOOPA3HBIC 3JECMEHTAPHBIX (YHKIUH, BBIUUCIATH HHTETPa IO
dbopmyne Herorona—Jleiiouuna;

peliath NPUKIAAHBIC 3aJadd, B TOM 4YHCJIEC COIMAIbHO-3KOHOMHUYECKOIO U
(Gu3HUECKOro XxapakTepa, CpeACTBaMHU MaTeMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaszBanue KomnuyecTBo OCHOBHBIE BUIBI A€ATEILHOCTH
OCHOBHOE CO/Iep>KaHHE
paznena (TeMbl) 4acoB oOy4Jaromuxcs




MHOXEeCTBO
JNICUCTBUTEIbHBIX YHUCEI.
MHOT0O4JICHBI.
PannonanbHbie ypaBHEHUS
Y HEPABEHCTBA.

CucreMnl TUHEHHBIX
ypaBHEHUH

24

MHoxkecTBO, onepanuu

HaJl MHOKECTBAMHU M UX CBOMCTBA.
Juarpammel Diisiepa — Benna.
[IpruMmeHeHue TeopeTuKo-
MHO>KECTBEHHOTO amnmapara

JJIs1 pEILIeHUS 3a]1a4.

Pammmonanbabie uncia. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TPOLICHTHI,
OECKOHEUYHBIEC MEPUOIUIECKHUE TPOOH.
[Tpumenenue apobeit u MpoIeHTOB
JUISL pEILLICHUS IPUKIaAHbIX 3a]1a4.
JIeCTBUTEIILHBIC YHCIIA.
PannonanbHbie ¥ HppallOHATIBHBIE
yucia. ApudmeTnyeckue onepanuu

C JICUCTBUTEIIbHBIMU YHCJIAMH.
Monyiib JEWCTBUTENBHOTO YHCIIA U €TO
cBoiicTBa. [IpubmmxéHHBIC
BBIUHCJICHUS, IPABUJIA OKPYTJICHUS,
MIPUKHUJIKA U OLICHKA pe3yJIbTaTa
BBIUMCJICHU.

Hcnonb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arapar

JUJIs1 ONIUCAHUA XOAa PEIICHUS
MaTeMaTHYECKUX 3a/1a4, & TAKXKE
pEaNbHBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh MOHATUAMU:
paloHaNbHOE YHC0, OECKOHEeUHas
NepuoaNYecKas Ipoob, MPOLICHTHI;
HUPPaALlUOHAIBHOE U IEUCTBUTEIBHOE
YKCJI0; MOJYJIb I€CTBUTEIBHOTO
YHUCJIa; UCTIOJIB30BATh 3TU MOHATHS
IIPY NIPOBEJICHUN PACCYKICHUN

U JI0Ka3aTeIbCTB, IPUMEHSTH 1po0u
Y MIPOLICHTHI ISl PEIIECHUS
MPUKJIAZAHBIX 33]1a4 U3 Pa3JIMYHBIX
OTpaciiel 3HaHUUN U PEaIbHOM KU3HMU.
Hcnonb3oBaTh NpuOIMKEHHBIC
BBIYMCIICHUS, IIPABUJIA OKPYIJICHUS,
MIPUKUIKY U OLICHKY pe3yJibTaTa
BBIYMCIICHUM.




OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-pallMOHANIBHBIX YPaBHEHU I
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHrne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrouseHsl ¢ LeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEUHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurenb
MaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUUCIIEHUE €T0
3HAYECHUs; IPUMEHECHUE ONIPEAECIUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Pelnienre npukiaaHbix
3a71a4 C ITIOMOLIBIO CUCTEMBI JINHENHBIX
ypaBHECHUH

[IpuMeHATH pa3IMYHbIE METOBI
pelIeHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAKKE
METOJT HHTEPBAJIOB JIJI PEIICHUS
HEpPABEHCTB.

OnepupoBaTh NOHITUAMU MHOTOUWICH
OT OJIHOM MIEPEMEHHOM, €ro KOPHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera s pemenus
3aj1a4.

OnepupoBaTh MOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPULIA,
ONpPEACITUTEb MATPHUIIBI.
Hcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONpPEACTUTENHN JJIsl PEUICHUS CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MoaenupoBaTh pealibHbIE CUTYAIlUH
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YPaBHEHUH, UCCIE0BATH
MMOCTPOCHHBIE MOJIEIIH C MIOMOIIBIO
MAaTpPUIl U ONIPEICIIUTENEH,
WHTEPIPETUPOBATH MOJTYYECHHBIN
pe3ysbTaT




OyHKIMHU U rpad UK.
CreneHHas QyHKIUS
C LIEJIBIM [10Ka3aTeseM
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OyHKIIMS, CIOCOOBI 3a1aHusT (DYHKITUH.
B3aumno 06patHbie QyHKIIUH.
Komnozunus ¢pyuxuuit. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHble U HEUETHBIE PYHKITUU.
[lepuonuueckue GyHKIMH.
[TpoMexyTKM MOHOTOHHOCTH
¢yHKIMU. MakCUMyMbl 1 MUHUMYMBI

dbynknuu. Haubospiiiee 1 HAaMMEHBITIEE

3HavYeHUE QYHKIIMU HA IPOMEKYTKE.
Jluneiinasi, KBaipaTuyHas ¥ IpOOHO-
TuHelHast GYHKIUU. DJIEeMEHTapHOe

UCCJIeIOBAaHUE U MIOCTPOCHHE TPpaUKOB

ITUX (PYHKIIHA.

CreneHs ¢ LIEIbIM IOKa3aTeNIeM.
bunom HeroTona.

CrenenHas PyHKIUS ¢ HATYPAJIbHBIM
U 1IeJIBIM TI0Ka3aTeneM. E€ cBolicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
crocoObl 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
bynkuui, rpadux GpyHKunuU, 00JaCTh
OTIpEIEJICHHS] © MHOKECTBO 3HAUCHUI
byHKuMU, HyId QyHKIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEHas U cTeneHHas QyHKIUU.
BbInosiHATh 351eMeHTapHbIe
npeoOpazoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WIH HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GyHKIMH, MAKCUMYMbl U MUHUMYMBI
GbyHKIMH, HAanOOJIbIIIee U HAUMEHbBIIIEE
3HaueHue QYHKIUU HA TIPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATD
rpaduuecku cBOWCTBA TMHEHHOM,
KBaJIpaTUYHOU, TPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

BeipaxaTs opMynaMu 3aBUCUMOCTH
MEX/ly BEJTMUYNHAMHU.

3HaTh OMNpeICICHNE U CBOMCTBA
CTENEHHM C LEJIBIM [TOKa3aTeNeM;




noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YACEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

ApudpmeTnyeckuii KOpeHb 15 ApudmeTnyeckuii KOpeHb DopMyIMpOBaTh, 3aIUCHIBATH
N-OM CTENEHHU. HaTypajabHOU CTEIIEHU U €r0 CBOMCTBA. B CUMBOJIMUECKOU (popme
WppaunonanbHbie [IpeoGpa3zoBaHus YUCIOBBIX Y MCTIOJIb30BATh CBOMCTBA KOPHS
ypaBHEHHUSI BBIPKEHU, COIepKAIINX CTETICHU N-oif cTeneHu AJis mpeoOpa3oBaHus
U KOPHHU. BBIPAYKCHU .
UppannonanbHbie ypaBHEHUS. HaxoauTe perieHus: uppanmoHalIbHBIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHHI C TOMOIIIbIO
UPPALMOHAIBHBIX YPABHEHUI. PaBHOCWIBHBIX IIEPEXOJI0B HIIN
PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUU OCYILIECTBJISIS] IIPOBEPKY KOPHEH.
UPPALMOHAIBHBIX YPABHEHUI. Ctpouts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduk KOpHS N-0i N-oii CTeTeHN Kak 0OpaTHOU
CTENeHU KakK (PYHKIIMU 0OpaTHOM JUIs QYHKIUM CTENIEHU C HaTypaJlbHbIM
CTEIIEHU C HAaTypaJbHbIM I1I0Ka3aTEIEM II0Ka3aTesieM
[ToxazaTenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIBHBIM ®opMyIupOBaTh ONPEIEICHUE

[TokasaTenpHbIC ypaBHEHUS

II0KA3aTelIeM U €€ CBOWCTBA.
[TokaszarenbHas QyHKIMS, €€ CBONCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUY [T pelieHus] ypaBHEHU.
[TokazaTenbHble ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PAMOHAIbHBIM
IIOKA3aTeJIEM.

BoInoaHsATh npeoOdpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKAIINX
CTEIIEHU C PallMOHAIbHBIM
MIOKA3aTeJIEM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl




JUISl IOCTPOEHUs rpaduka
MOKA3aTebHON (PYHKIUU U U3YUCHHUS
€€ CBOMWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CBoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapudmuueckue aorapudma. JlecssTuuHble U YHCIIa; JECATUYHOTO U HATYPAIbHOTO
ypaBHEHUS HaTypaJbHbIC ToTapu(PMBI. jorapudpma.
[IpeoGpazoBaHue BhIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOrapu(MoB
coJiepKalliux JorapuQpmsl. JUTsl IpeoOpa3oBaHus
Jlorapudgmuyeckas GyHKIHUA, JOTapu(PMUYECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk Jiorapudmudeckon
Hcnonws3oBanue rpaduka GyHKIIMN byHKIMM KaKk 0OpaTHOU
JUISl peIlIeHUs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckue ypaBHEHUS. CBOICTBA JIoTapuMUUecKor QyHKIIMH
OCHOBHbIE METO/IbI PELICHHUS JUISL pelIeHus 3a/1a4.
norapu(pMUYECKUX YPAaBHEHUH. Haxonuts pemenus
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(MUYECKUX YpaBHEHU
aorapu(pMUYECKUX YpaBHEHUN C MIOMOIIIbI0 PABHOCUJIBHBIX NIEPEXO/I0B
VI OCYILECTBIISAS IPOBEPKY KOPHEN
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHC | JlaBaTh omnpenescHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

YUCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHICJIOBOI'0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCA YHCIIa.




OINpeJeeHNe TPUTOHOMETPUYECKHUX
(yHKUMN YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHH.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUH

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHsATh GOPMYIIBI TPUTOHOMETPUU
JUIS1 PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN

IlocnenoBareapHOCTH
U TIPOTPECCUU
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[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUsI TTOCJIE0BATEIBHOCTEN.
Metoa MaTeMaTH4eCKON MHAYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjaeaoBareibHOCTU. McTopus
aHaau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas ¥ reoMeTpuyecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
reoMeTpuuecKas nporpeccus.
CymmMma 0eCKOHEUHO YOBIBAIOIIEH
reOMETPUUECKON MPOTrPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuu

JUJISL pEIICHUS pealibHBIX 3a7a4
MIPUKIIAHOTO XapakTepa

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TTOCJIEA0BATEIbHOCTEM;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; HCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[Tonyyats mipesicTaBlIeHUE

00 OCHOBHBIX UJIESX aHATTU3A
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOAUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
O0eCKOHEUHO yObIBaroLen
r€OMETPUYECKOMN MPOrPECCHH.




Hcnonp3oBaTh nporpeccuu

JUISL PEIIEHUS 3a1a4 MPUKIIAIHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JIJISl PELICHUS 33134
U3 peAIbHOM ITPAKTUKHU

HenpepbiBHble pyHKIIHH.
IIpousBoaHas
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HenpepsiBabIe QYHKITUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKoB HYHKITHIA.
CaoiicTBa (QyHKIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo 1 HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHne cBOMCTB HENPEPHIBHBIX
GbyHKIMN 11 penieHus 3a1ay.
[lepBas u BTOpas mpou3BOIHBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICT
IIPOU3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BOIHBIE 3JIEMEHTAPHBIX
dbynkuit. [IponsBoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UIINH (DYHKITHIA

OnepupoBaTh NOHATUSAMU: (PYHKIUS
HEeMpepbIBHAS HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIMU, aCUMIITOTA
rpaduka GyHKIUU.

[TprMeHsTH CBOICTBA HEMPEPBHIBHBIX
byHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOJHBIE (PYHKITUY;
MOHUMATh (PUBHUCCKUN U
F€OMETPUUYECKHUIN CMBICII IPOU3BOTHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiaTh Npou3BOJHBIE CYMMBI,
IIPOU3BEACHMS, YACTHOTO U CIIOKHOM
byHKIUY.

N3y4aTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIMI.

Hcnonp30BaTh reOMETPUYECKHN U
(bU3UYECKUI CMBICI NPOU3BOIHOM

JUISL peLIeHus 3a/1a4




[loBTOpEHue, 06001IEHNE, ) OcHOBHBIE TOHATHUS Kypca anreopsl [TprMeHATh OCHOBHBIE IOHATHS Kypca
cUCTeMaTH3allus 3HAHUN Y Ha4aJl MAaTeMaTUYECKOT0 aHaIn3a anreOphl ¥ Ha4all MAaTeMaTHIECKOTO
10 knacca, 00001IeHUE U aHaju3a JJIsl penieHus 3a1ad
CHUCTEMAaTH3aLMs 3HAHUIN U3 pEAIbHOM KU3HU U APYTUX
HIKOJIBHBIX MPEAMETOB
OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME




11 kiaace

[IOKa3aTeleM.
[loka3zarenbHas QyHKIMS.
[loka3zaTenbHblE ypaBHEHUS
U HEpaBEHCTBA

nokazateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKECHU,
COJIEpIKaINX pallMOHATbHBIC CTECTICHH.
[Toka3zaTenbHbBIC ypaBHCHUS

Y HEPABCHCTBA.

[TokazaTenbHast pyHKIUSA, €€ CBOWCTBA
u rpaduk

HaumenoBanue paznena  |[KonuuectBo OcHOBHOE cojiepKaHue OCHOBHbIE BUJIbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Crenens ¢ paliMOHAIBHBIM 12 Crenens ¢ paliMOHAIbHBIM ®opmyJIMpPOBATH, 3aNIUCHIBATH

B CUMBOJIMYECKOU (popme

Y WITIOCTPUPOBATH NPUMeEPaAMH
CBOMCTBA CTETICHU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTs peoOpa3oBaHUs BHIPAKEHU.
dopMyaMpoBaTh

Y WJIIOCTPUPOBATH rpaguuecKu
CBOMCTBA MOKa3aTeIbHOU (PYHKITHH.
PemiaTe OCHOBHBIE TUIIBI
IIOKA3aTEJIbHBIX YPABHEHUM

Y HEPABEHCTB.

HUcnonb30BaTh HudpoBbie pecypcehl
JUISL TTIOCTPOCHMS TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIHS.
Jlorapudmudeckue ypaBHEHUSA
1 HEPABEHCTBA

12

Jlorapudwm uncna. Jlecaruannie
U HaTypaJIbHbBIC JTOTaPU(PMBI.
[IpeoOpazoBaHre BEIpAKCHUH,
CoJIep KAIIHX JOTapU(PMBI.
Jlorapudmudeckre ypaBHSHHUS
Y HEPABEHCTBA.

®opmyJINpOBATH, 32ANIUCHIBATH

B CHMBOJIMYECKOU (popme

Y WIJIIOCTPUPOBATH NPUMEpPaMu
CBOICTBA JToTapudma.

BoInmoaHATH peoOpa3zoBaHus
BBIpaXXEHUH, COIEPKAIIUX JIOTapU(PMBI.
dopMyaHpoOBaTh




Jlorapudgmuueckas GpyHKuus, €€
CBOICTBA U Tpaduk

U WIIKCTPUPOBATh rpauuecKu
CBOICTBA JIoTapu(PMHUUECKON (DYHKIIHMHU.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMuYecKux ypaBHCHUN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(ppOBHIE pecypchbl
JUTsl TOCTpOoeHUsI rpaduKoOB (PYHKITUI

Y U3YYECHHS UX CBOMCTB.
3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS

MaTeMaTUKU
Tpuronomerpuyeckue Tpuronomerpuueckue GyHKIUU, UX OnepupoBathb
(GYHKIIUU U UX TPaPUKH. CBOICTBa U IpaUKU. MOHSITHEM TIeproaudecKast QyHKIIUS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUECKUX CTpouTh, aHATU3UPOBATD,
HEpPaBEHCTBA HEPABEHCTB CPaBHHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (HYHKIIHA.
DopMyJIHMPOBATH

U WITIOCTPUPOBATh rpaduvecku
CBOMCTBA TPUTOHOMETPUUECKUX
byHKIUH.

Pemates npocrenmue
TPUTOHOMETPUUYECKNE HEPABEHCTBA.
HUcnoab3oBath rpaguku 1
pPELICHUS] TPUTOHOMETPUUECKHAX
HEPABEHCTB.




HUcnonb3oBaTs HU(PPOBLIE pecypCehl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUs UX CBOMCTB

[IpousBoaHas. [Ipumenenue
IIPOU3BOAHOM

24

HenpepoiBuble pyHkunu. Meton

HWHTCPBAJIOB IJIA PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKUIHUU.
I'eomerpuueckuit u puznueckuit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE ATIEMEHTAPHBIX
¢bynkuuit. [IponsBoaHast CyMMBl,
MPOU3BEACHHUS, YACTHOTO (PYHKIUH.
[IpumeneHnne nponu3BOIHOM

K UCCJIEIOBAHUIO (PYHKITUI

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenne HanOOJIbILIETO

Y HAMMEHBIIETO 3HAYCHUS (YHKIIUU
Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOIHOM

JUISL HAXOKJAEHUSI HAaUTyqIlero
peLICHUs B MPUKJIAIHBIX 3a/1a4ax,
JUIS OTIPENIETIEHNs] CKOPOCTH IpoLecca,
3a1aHHOTO (OPMYIIOH M TpaduKOM

OnepupoBaTh NOHATHSMM:
HernpepbIBHAs PYHKIMS; TPOU3BOIHAS
byHKIUH.

Hcnonb3oBaTh reOMETpUUYECKUN

U GU3MYECKHUI CMBICI TPOU3BOTHON
JUTSL peleHust 3a/1ay.

HaxoauTs nmpousBoaHbIC
AIIEMEHTAPHBIX QYHKIUNA, BBIYHCIAATD
MIPOU3BOJIHBIE CYMMBI, TPOU3BECHUS,
YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh IPOU3BOIHYIO

JUTSL CClieIoBaHusl (DyHKIIUU

HA MOHOTOHHOCTB ¥ 9KCTPEMYMBI,
NPUMEHSATDH Pe3yJbTaThl
HCCJIeJ0BAHUSA K IOCTPOCHUIO
rpa¢ukoB. [IpuMeHsITH TPOU3BOJHYIO
JUISL HAXOKJICHHSI HAUJTy4Ilero
peuieHus B IPUKIAAHbIX, B TOM YUCIIE
COLIMAJIBHO-3KOHOMHYECKUX, 3a/1a4ax.
3HAKOMUTBCH € HCTOPHEN Pa3BUTHUS
MaTEMaTUYECKOr0 aHaJIn3a




MHTerpan u ero NpuMeHeHUs

[lepBooOpa3znas. Tabauna
epBOOOPA3HBIX.

NHuTterpai, reoMeTpu4eCcKuil

U (PU3HYECKHUI CMBICT UHTETpaa.
Boruucnenue unrerpana no popmyse
Herorona—JleitOnunia

OnepupoBatb NOHATHAMHU:
nepBooOpas3Hasi, UHTETpal.

HaxoauTs nepBooOpa3Hbie
AIIEMEHTAPHBIX (DYHKIIHI; BBIYUCIATH
MHTErpai mo popmyae Herorona—
Jleitbuua.

3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS
MaTEeMaTUYECKOro aHaJIu3a

CucTtembl ypaBHEHHI

12

CucTtembl JINHEWMHBIX YPaBHEHU.
Pewienvie npuknaaHbIx 3a1a4

C ITIOMOIIBIO CUCTEMBI JINHEWHBIX
YpPaBHEHUH.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX, IOTApU(HMHUIECKIX
YpPaBHECHUH U HEPABCHCTB.
Hcnons3oBanue rpadukoB QyHKIINN
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
[IpyuMeHEeHNEe ypaBHEHHM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4

U3 Pa3JIMYHbIX 001acTel HayKH

Y PEAJIbHOM KU3HU

OnepupoBaTh NOHATHAMHU. CUCTEMA
JIMHEVHBIX YPABHEHUH U €€ pelLlICHUE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YPaBHEHUH [T PEILEHUS
MIPAKTUYECKUX 3a]1a4.

HaxoauTh pemieHus: mpOCTEUIINX
CHUCTEM M COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUN

Y HEPaBEHCTB.

Hcnoan3oBaTh rpaduku ¢yHKIIHAHA
JUISL pELLICHUSI YPABHEHUM.
MopneaupoBaTh peajibHbIE CUTYALIMU
Ha SI3BIKE aNreOphl, COCTaBISATh
BBIPA)KCHUS, YPABHECHUS, HEPABEHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOCHHbIE MOIEJIH
C MCTOJIb30BAaHUEM ammnapara ajareopsl




HarypanbHbie 1 1ienbie yucmia

Harypanbnbie 1 nensie yncia
B 3a]1a4aX U3 PEAIbHOU KU3HU.
[Ipy3HaKy OEeIMMOCTH LEIbIX YACEI

OnepupoBatb NOHATUSIMH:
HaTYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKKU JETUMOCTH
LEJIBIX YUCET, PA3IOKEHUE YUCIia

Ha MPOCThIE MHOXKUTEIH JJIs1 PEIICHUS
3aja4

[ToBTOpEeHue, 00001ICHNE,
CHCTEMATH3aLMS 3HAHUK

18

OcHOBHBIC MTOHATHS Kypca anreopbl
M HaYaJl MAaTEMaTHYECKOTO aHaJIN3a,
000011IeHNe U CUCTEMATH3aIMs 3HAHUN

Pemats npukiaanubie 3a1a4u

U3 pa3IMYHbIX 00JlacTel HayKu

Y pEaIbHOM KM3HU C TIOMOIIBIO
OCHOBHBIX TOHSATHH Kypca anreopsbl
Y HayaJ MaTEMaTU4YECKOr0 aHaJu3a.
Boi0uparth ontuMagbHble CIIOCOObI
BBIYMCIICHUM.

Hcnosab30BaTh AJ14 pelieHus 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (PyHKIIHIMA

U rpadukoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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