Pabouas nporpamma no yueo6Homy npeametry «MatemaTnkay (yriay0a¢éHHbBINH YPOBEHB).

IlosicHuTenbHas 3anucka.

IIporpamma 1o MaTemaThke YrIIyOJEHHOTO YpOBHS JUIsi OOydJalomuXcsi Ha YpOBHE CpEJHEro oO0Imero oO0pa3oBaHHs
pa3paborana Ha ocHOBe DenepaIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO CTAaHIapTa CPETHETO 00IEeTo 00pa3oBaHU
(mamee - ®I'OC COO),c y4éTOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUN, TMPEABABIAEMBIX K MaTeMAaTHUECKOMY
o0pa3oBaHMIO, W TPamuIMid poccuiickoro oOpa3oBaHus. Peanm3amus mporpaMmbl MO MaTeMaTHKE OOECTIEYMBAET
OBJIJICHUE KITIOYEBBEIMH KOMIIETCHIMSAMH, COCTABITIONINMH OCHOBY UIS CAMOPA3BHTHS M HETPEPHIBHOTO 00Pa30BaHMUA,
[EIOCTHOCTh OOMIEKYIBTYPHOTO, TMYHOCTHOTO M NIO3HABATEIILHOTO PA3BUTHUS JINYHOCTU 00YJIArOIIUXCS.

B nporpaMme mo MaTeMaTHKE YYTCHBI HICH W TMOJOKeHHS «KOHLEMIMKU pa3BUTHI MAaTEMAaTHYeCKOro 0Opa3oBaHUS B
Poccuiickoit ®Denepanum». B cOOTBETCTBHMHM ¢ Ha3BaHHWEM KOHIICTIIIUM MATEMAaTHYECKOC OOpa30BaHHE JOJDKHO, B
YACTHOCTH, pemiaTh 3ajJa4dy OOCCICYCHUs HEOOXOAMMOro CTPAHE YHCIa O0YYaroIIUXCs, MaTeMaTH4eCKas MOATOTOBKA
KOTOPBIX JIOCTATOYHA JJIsi TPOJOJDKCHHs 00pa30BaHUS [0 PAa3IUYHBIM HAMPABICHHUSM, BKIIOYAs MPENOaBaHKC
MaTeMaTHKH, MaTeMaTH4YeCKHe HCCIeJOBaHMA, padoTy B cdepe MHOOPMAIMOHHBIX TEXHOJIOTHH W IPYTHX, a TaKxke
obecrmieueHnss I KaXIoro  oOydaromerocs  BO3MOXHOCTH — JOCTIDKCHHS  MAaTEMaTHYECKOW  MOATOTOBKH
B COOTBETCTBHH C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelIeHHe STHX 3a/ad HallelieHa MporpaMMa M0 MaTeMaTHKe
yray0aEHHOTO YPOBHSI.

B nsnoxy mnudpoBoii Tpanchopmaruu BceX cdep UEIOBEUSCKOW IEATEIHHOCTH HEBO3MOXKHO CTaTh 0OOpa30BaHHBIM
COBpPEMEHHBIM YeJIOBEKOM 03 XOpOoIIed MaTeMaTHYECKONW MOATOTOBKH. DTO 00YCJIOBIEHO TEM, YTO B HAIIM JHU PACTET
YHUCIIO CHCHUATBHOCTEH, CBS3aHHBIX C HEMOCPEIACTBEHHBIM IPUMCHCHHUEM MATEMATHUKU: M B cepe 3KOHOMHKH, U B
Ou3Hece, M B TEXHOJIOTHUCCKUX O0JACTSX, U JaXXe B TyMaHUTAPHBIX cpepax. Takum oOpa3om, KPyr 0OyJarOmIuXCs, UIs
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM, (YHIAMEHTOM OOpa30BaHHMs, CYIISCTBCHHO pacimpsercs. B
HETO BXOJST HE TOJBKO 00yJaroIuecs, INIaHUPYIOIUE 3aHUMAThCS TBOPUCCKOM 1 UCCIIeIOBATEIbCKOM paboTol B 00IacTu
MaTeMaTHKH, WHOOPMATHKH, (U3MKH, SKOHOMHUKA U B JPYrHX OONACTSIX, HO M TE, KOMy MaTeMaTWKa HYXHA Ui
UCIIOJIE30BaHUs B IPO(QECCHSX, HE CBSI3aHHBIX HEMTOCPEICTBCHHO C HE.

[Ipuxnagaas 3HAYUMOCTh MaTEMaTHKH OOYCJIOBJIEHA TeM, YTO €€ MPEeIMETOM SBITIOTCS (pyHIaMEHTalIbHBIE CTPYKTYPHI
HAIIIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJTUIECTBCHHBIE OTHOIICHNUS, ()yHKIIMOHAJIBHbBIC 3aBUCHMOCTH W KaTETOPHH
HEOIPeNeNEHHOCTH, oT MPOCTEHIIINX, yCBaMBaeMBIX B HEIMOCPEICTBEHHOM OTIBITE,
0 JOCTaTOYHO CJIOXKHBIX, HEOOXOMWUMBIX [UIS Pa3BUTHA HAyYHBIX W TEXHOJOTHYCCKHMX HAEH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHWN 3aTPyAHEHO MOHMMAHWE IMPHUHIUIIOB YCTPOWCTBA M WCIONB30BAaHUS COBPEMEHHOW TEXHHKH,
BOCIIpHUATHE W HHTEPHIpETAlUsl Pa3HOOOpa3HOW COIMATBLHOW, OSKOHOMHYECKOH, TMOJUTHYECKOW HH(MOpMAaIuH,
Mano3(deKkTuBHA TOBCEIHEBHAS MPAKTUYECKas ICITEIbHOCTh. Bo MHOrHX cdepax mnpodeccHOHANBHOU JeSITEIbHOCTU
TpeOYIOTCS YMEHUS BBITIOTHITH PAcy€Thl, COCTABIATH AITOPUTMBI, IPUMEHITH (POPMYIIBI, IPOBOJUTH ICOMETPUUCCKUC
U3MEPEHUS W MOCTPOCHHS, YUTaTh, 00pabaThIBaTh, UHTCPIPETUPOBATh M IMPEIACTABIATh MHGOPMAIMIO B BUAC TAOIUIL,
JarpaMm ¥ rpa)uKoB, TOHAMATh BEPOSTHOCTHBIN XapaKTep CIyYaiHbIX COOBITHH.

OMHOBPEMEHHO C pacHIMpeHueM cdep MPUMCHCHHS MATEMAaTUKUH B COBPEMCHHOM OOIIecTBe BCE OoJice BaKHBIM
CTaHOBHUTCS MaTEMAaTHYCCKUH CTHIIb MBIIUICHHS, MPOSBILTIONINICS B ONPEIeNEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce
W3ydeHMsI MaTeMAaTHKA B apceHal NPUEMOB M METOJOB MBIIIICHHS YeJOBEKAa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA
WHIYKIUS ¥ JeAyKOus, o0o0OImeHWe W KOHKPETH3aIlis, aHaIW3 W CHHTE3, KIacCH(PUKAIMA W CHCTeMaTH3aIlws,
abcrparupoBanne U aHanorusi. OOBEKTH MATEMAaTHYECKUX YMO3AKIIOUCHNH, MIPaBHiIa X KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHHU3M JIOTHIECKHX MOCTPOCHHH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHS (popMymupoBaTh, 0OOCHOBBIBATH M JOKA3bIBATH
CYXJICHUS, TeM CaMbIM (OPMHPYIOT JIOTHYECKHWH CTHJIb MBINUICHWA. Bexymas poins NPHUHAICKHT MaTeMaTHKE B
(hopMUpPOBAaHUK ANTOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS ¥ BOCHUTAHUM YMCHHM JIeHCTBOBATh 10 3aJaHHBIM
ITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHPOBATh HOBBIC. B mporecce perieHus 3amad — OCHOBBI IS
OpraHU3allMi Y4YeOHOH JEATCIBHOCTH HAa YPOKAaX MaTeMaTHKH — Pa3BHBAIOTCS TBOPYCCKAS W MPHUKIAJHAS CTOPOHBI
MBIIUICHHS.

OOydeHue MaTeMaTHKe JaET BO3MOKHOCTh Pa3BHBATh Y 00YUYAIOIIUXCS TOYHYIO, PAIIMOHAIBHYIO U HHQOPMATHBHYIO pPeYb,
YMEHHUE OTOMpaTh HauboJIee MOAXOSIIUE I3BIKOBBIC, CAMBOIMYCCKHE, TPAQUUECKUE CPEICTBA IS BEIPAKCHUS CYXKICHUM
1 HaTJIIHOTO UX MPEICTABICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJbTYPHl B COBPEMEHHOM TOJIKOBAHHH SIBIISCTCS O0Iee 3HAKOMCTBO C METOJaMH
MO3HAHUS JCWCTBUTENHHOCTH, IPEACTABICHHE O NpPEeAMETe W METOAE MaTeMaTHKH, €r0 OTIMYMAX OT METOJOB
€CTECTBEHHBIX u TYMaHHTapHBIX HayK, 00 0COOEHHOCTSIX PUMEHECHUS MaTeMaTHKH
JUT PEIIeHHsT HAyYHBIX W TPUKIAIHBIX 3a1ad. Takum oOpa3oM, mMaTeMaTHdecKoe oOpa3oBaHHE BHOCHT CBOW BKIJIAJ B
(hopMupoBaHue 00IIEH KYIBTYphI YEJIOBEKA.

W3ydeHue MareMaTHKd CHOCOOCTBYET 3CTCTHYECKOMY BOCIIMTAHHIO YCIIOBEKA, MOHUMAHHIO KPACOTHl U H3SINECTBA
MaTEeMAaTHYECKUX PACCYKACHUHN, BOCIIPUITUIO TEOMETPHYCCKIX (OPM, YCBOCHHUIO UICH CHMMETPUU.

[IpuopureTHBIMHE IEAMU 00y4eHUs MaTemaThke B 10—11 kinaccax Ha yriryOJEHHOM YPOBHE MPOJI0JKAOT OCTABATHCS:
(dbopMupoBaHHE LEHTPAIBHBIX MATEMATHYCCKUX MMOHATUH (YUCIIO, BEIUYMHA, TeOMETpuUYecKas (urypa, mnepeMeHHas,
BEPOSATHOCTh, (DYHKIHUS, TMPOU3BOJHAS, WHTETPal), OOCCIICYMBAIONINX IPEEMCTBEHHOCTh M IEPCICKTHBHOCTH
MaTeMaTHIeCKOTO 00pa30BaHUs 00yJaIONIIXCS,

noJBeIeHNe 00yJaromuxcs Ha AOCTYIHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MAaTEMaTHKH M OKPYKaIOIIETO
MHUpa, TIOHIMAHUIO MaTEMAaTHKX KaK 9acTH 00IIeH KyIbTypHl 4YeJI0BEYECTRA,;

pa3sBUTHE HWHTEIUIEKTyallbHBIX M  TBOPYECKMX CHOCOOHOCTEHl  OoOydJarommxcs, IO3HABAaTEIFHOW aKTHBHOCTH,
HCCIIEIOBATEIHCKIX YMEHHH, KpUTUYHOCTH MBIIIICHNS, HHTEpEca K H3YICHUIO MaTeMaTHKH;

(opmupoBanre (YHKIMOHATIHHONH MaTeMaTHYECKOW T'PaMOTHOCTH: YMEHHS pacllo3HaBaTh MaTEeMAaTHYEeCKHE ACTIEKTH B
PpeaTbHBIX JKU3HCHHBIX CUTYAIHIX



U TIpU U3yYCHHUU JPYTrUX yUeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTCH W 3aKOHOMEPHOCTEH, popMyIupoBaTh UX Ha
SA3BIKE MaTEeMAaTHKA M CO3/aBaTh MaTeMaTHYECKHE MOJEIH, NPUMEHATh OCBOCHHBIH MaTEMAaTWYECKHH ammapar st
pemeHns MPaKTHKO-OpUEHTHPOBAHHBIX 3a1a4, HHTEPIIPETUPOBATh U OICHUBATH TIOJTYYCHHBIC PE3yIIbTATHI.

OCHOBHBIMHU JIMHUSMH COJACp)KaHHA Kypca MareMaTuku B 10—11 kmaccax yryOn€HHOro ypoBHS sBIsitOTCA: «Uucma u
BBIYUCICHIS», «AnreOpa» («Anredpandeckne BRIpaKEHUS», «YpaBHEHHs W HEpaBeHCTBa»), «Hauama maremaTHdeckoro
aHammzay, «leomerpus» («[eomerpmdueckne (GUTYpPHI W WX CBOWCTBay, «l3MepeHHME TE€OMETPHYECKHX BEIHIHHY),
«BeposarHocTs W CTaTUCTHKa». JlaHHBIC JIMHUHM Pa3BHBAIOTCS ITapaUIeNIbHO, KaXKAas B COOTBETCTBHH C COOCTBEHHOW
JIOTHKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT JIPYTOH, a B TECHOM KOHTaKTe M B3auMoieicTBuu. Kpome 3Toro, ux o0beAuHsIeT
JIOTHYECKasl COCTABISIONIAS, TPAIWIMOHHO MPHUCYINAs MATEMAaTUKE M IPOHU3BIBAIOIIAS BCC MATEMATHYCCKHE KYPCHI U
conepxarenbhubie auHUU. ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMCHHE ONEPHPOBATH MOHSTHSIMH:
OIpENeIICHUE, aKCcHoMa, TeopeMa, CJIEICTBHEC, CBOWCTBO, NPU3HAK, JOKA3aTEIbCTBO, PABHOCWIBHBIC (OPMYIHPOBKH,
yMeHUE (QOPMYIHPOBAaTh OOpPATHOE W IPOTHUBOIOJIOKHOE YTBEPKACHUE, MPHUBOAMTH IPUMEPHI U KOHTPIPHUMEPHI,
WCTIONIB30BaTh METOJl MaTeMaTHYeCKOW HWHIYKIMH, IPOBOIWTH JOKA3aTENFHBIC PACCYXACHUS TPH pEIICHHH 3a1ad,
OIICHUBATh JIOTUYECKYIO TPABHIBHOCTh PACCYKIACHUI» OTHOCHUTCA KO BCeM KypcaMm, a (HOpMHpOBaHHE JIOTHYECKUX
YMEHHI pactpeenseTcs Mo BceM rojgaM oOydeHus: Ha YPOBHE CpPETHETO O0IIero o0pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremarnka SBISETCS 00s3aTeNBHBIM TPEIMETOM Ha JAaHHOM YPOBHE OOpa3OBaHWSL.
Hacrosmieli mporpamMmoii 1o MaTeMaTHKe MpeaycMaTpUBaeTCs M3ydeHHe ydeOHoro mpeamera «MaTeMaThKay B pamKax
TpEX y4eOHBIX KypcoB: «Anrebpa M Hadala MaTeMaTHYECKOro aHanmmsa», «['eomerpus», «BeposSTHOCTh M CTATHCTHUKAY.
®DopMHUPOBAHUE JIOTHYCCKUX YMCHHN OCYIICCTBIISICTCS HA MPOTSHKCHUU BCEX JIET OOYYCHHUS HAa YPOBHE CPEIHETO O0IIEero
00pa30oBaHusl, a 3JICMEHTHI JIOTUKU BKJIFOUAIOTCS B COJICPKAHKUE BCEX HA3BAHHBIX BBIIIC KYPCOB.

OO1iee yucIO 4acoB, PEKOMEHIOBAHHBIX Ul M3y4eHHs MareMaTuku -544 daca: B 10 kmacce - 272 yaca (8 vacoB B
Henen), B 11 kimacce - 272 yaca (8 4acoB B HEZIENIO).

[Tmanupyemblie pe3yabTaThl OCBOCHHS IPOTPAMMEI [0 MATEMATHKE Ha YPOBHE CPEAHETO 00INEro 00pa3oBaHusl.

B pesynbpTare M3y4eHuUs MAaTEMaTHKU Ha YPOBHE CpeHEro olriero o0pa3oBaHus y ooydaronierocs 0yayT chopMHUpPOBaHEI
CIIEYIOIIHE IMIHOCTHBIEC PE3YIbTaTHI:

1) TpakIaHCKOTO BOCTIMTAHHS:

c(OPMHUPOBAHHOCTh TPAXTAHCKOW ITO3WIIMHM OOYyYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCHIHCKOTO
oOrIecTBa, MPeACTaBICHAE O MAaTEMaTHYECKIX OCHOBaX (YYHKIIMOHHPOBAHUS PA3IIMYHBIX CTPYKTYp, SIBICHUH, MPOIEIyp
rpaxIaHcKoro oOrmiecTBa (BBIOOPHI, OMPOCH M APYroe), YMEHHE B3aWMOJCHCTBOBATh C COUMAIBFHBIMH HHCTUTYTaAMH B
COOTBETCTBHH C X QYHKIUSAMH U HA3HAYCHHUEM;

2) NaTPUOTHUYECKOTO BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHUCKOW TPa)KIaHCKOW HIACHTUYHOCTH, YBaXCHHS K MPOILIOMY M HACTOSAIIEMY POCCHUHCKOM
MaTEeMaTHKH, LEHHOCTHOE OTHOLIECHHE
K TIOCTH)KCHHUSM POCCHICKHX MATEMAaTHKOB M POCCHHCKOW MaTeMaTHYECKOM IIKOJIbI, UCIIOIB30BAHUE 3TUX TOCTUKCHUH B
JPYTUX HAYKaX, TEXHOJOTHUX, chepax IKOHOMHUKH;

3) MyXOBHO-HPABCTBEHHOTO BOCTIMTAHUSI:

OCO3HaHHWE IYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, c(popMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
TIOBEJICHUS, CBSI3AHHOTO C TPAKTHYECKAM TIPHIMEHEHHEM JOCTIKCHHH HAayKH M AEATEIBHOCTHIO YUEHOTO, OCO3HAHHE
JIMYHOTO BKJIaJ[a B IOCTPOSHIE YCTOMYNBOTO OYAYIIETO;

4) 5CTETHYECKOTO BOCTIMTAHUS

3CTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTCTUKY MaTeMaTHYECKHX 3aKOHOMEpHOCTEH, 0OBEKTOB, 3a7qad, pelIeHuil,
pacCyXICHH, BOCIPUUMYMBOCTD K MATEMATHYCCKUM aCIICKTaM Pa3JInYHBIX BUJIOB HCKYCCTBA;

5) ¢pu3nMUECKOro BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh YMCHUS MIPUMEHATh MATEMAaTHYCCKIE 3HAHUS B MHTEPECaX 3A0POBOTO M 0€30MacHOro 00pasa KU3HH,
OTBETCTBCHHOE OTHOILICHUE K CBOEMY 3[I0OPOBBIO (3[I0POBOC NMHTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHUA W OTIBIXA,
peryisipHas (pu3UYecKash aKTHBHOCTB), (PU3MYECKOC COBEPIICHCTBOBAHUE MPU 3aHITHAX CIHOPTHBHO-03I0POBUTEIBHON
JICSITEIbHOCTBIO;

6) TPYZIOBOTO BOCTIMTAHUS:

TOTOBHOCTb K TPYIy, OCO3HaHWE IICHHOCTH TPYHOIIOOWs, WHTEpeC K pa3IndHbIM cdepam MpodecCHOHATBHOM
JeSTEHbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON W €€ NPHIOKEHUSME, YMEHHE COBEpIIaTh OCO3HAHHEIM BbIOOp Oymymieit
npodeccui M Pean30BBIBAaTh COOCTBEHHBIC JXM3HEHHBIC IUIAHBI, TOTOBHOCTh W CIHOCOOHOCTh K MAaTeMAaTHYECKOMY
00pa3oBaHMIO W €aMOOOpa30BaHUIO HA MPOTSDKEHHH BCEH JKM3HMW, TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B PEIICHHH
MPAaKTUYECKUX 33]1a4 MATEeMATHUCCKOW HANPABICHHOCTH,

7) 9KOJIOTMYECKOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh JIKOJOTHYECKOW KYJIBTYphl, MOHUMAHHWC BIHMSHUSA COLUAILHO-YKOHOMHYCCKMX MPOIIECCOB HA
COCTOSIHUE MPHUPOJHON M COIMATIBHOM Cpe/bl, OCO3HAHKE TI00abHOTO XapaKTepa IKOJIOTUYCCKUX MPOOIeM, OPHCHTAIIUS
Ha MPUMCHECHUE MATEMATUYCCKUX 3HAHUH JIJIs pEIICHUs 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpeibl, ITIAHUPOBAHKE [TOCTYIKOB
Y OIICHKH WX BO3MOXKHBIX ITOCIICICTBUI [ OKPYKAIOIIEH CPEeIbl;

8) IIeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOM
NPaKTUKW, TOHUMAaHHWE MAaTEMaTHYECKOW HAyKW KakK CQephl YeIIOBEYECKOW IESTEIbHOCTH, JTAlloB €€ pasBUTHA H
3HAYMMOCTH JUTS Pa3BUTHS IUBIIN3ALNH, OBIAICHUE A36IKOM MAaTEMAaTHKHA U MAaTEeMaTHIECKOW KYIbTypOH KaK CPEACTBOM
MO3HAHUS MHUpPA, TOTOBHOCTH OCYIIECTBIATH IMPOCKTHYIO M HCCIEIOBATENBCKYIO ICATEIHHOCTh HWHAWBHIYaJbHO U B

rpymre.



B pesynbTare M3y4eHuUs MAaTEMaTHKU Ha YPOBHE CpeHEro olriero oopa3oBanHus y odoy4varonierocs 0yayT chopMUpPOBaHEI
MO3HABATEIIFHBIC YHUBEPCANbHBIE Yy4YeOHBIC MCWCTBUS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIE Y4YeOHBIC EHCTBHA,
PETyISTHBHBIC YHUBEPCAIBHBIC YUeOHbIC NEHCTBUSA, COBMECTHAS JIESATEIHHOCTD.

YV obyugatomerocss OyayT cGOpMHUPOBAHBI clieAyloniue 0a3oBble JIOTHYECKHE IEHCTBUS KaK YacTh IMO3HABATEIBHBIX
YHUBEPCATBHBIX YIEOHBIX JEHCTBHI:

BBISIBIITh W XapaKTEPH30BaTh CYIICCTBEHHBIC IMPHU3HAKH MAaTEMAaTHYECKHUX OOBEKTOB, MOHATHH, OTHOIICHHUN MEXIy
MOHATHAMH, (OPMYIHPOBATH OINpPENCICHUS] MOHSATHH, YCTaHABIMBAaTh CYIIECTBEHHBIH IPHU3HAK KIACCH(UKAIIH,
OCHOBAHUS JJIs1 0000LICHHS U CPAaBHCHUS, KPUTCPUU IIPOBOJIUMOTO aHAJIH3A;

BOCIIPHHUAMATh, (QOpMyTUpOBaTE M MPeOoOPa30BHIBATH CYXKACHUS: YTBEPAUTCIBHBIC M OTPUIATCIBHBIC, CAHMHUYHBIC,
YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIITh MAaTEMATHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOPEYUs B (PAaKTax, JaHHBIX, HAOIIOJCHUAX H
YTBEPIKICHUSX, IPEUIAraTh KPUTECPUU JIIs BEISIBICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUUIL;

JIeNaTh BBIBOJBI C MCIOJIH30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX M MHAYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHUH
10 aHAJIOTHUH;

TPOBOJIUTH CAaMOCTOATENHHO TOKAa3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIEHHUH (IMPSAMBIE W OT NMPOTHUBHOTO), BHICTPANBAThH
apryMeHTanuIo, IPUBOJUTE IPUMEPHI U KOHTPIIPHMEPHI, 000CHOBHIBATH COOCTBEHHBIE CY)KICHHUS M BHIBOJIBI;

BEIOMpaTh CIOCOO pelieHus y4eOHOW 3amauu (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIICHHs, BBIOMpaTh Hamboiee
MOIXOIAIINN C YI6TOM CaMOCTOSTEIIFHO BBIICIICHHBIX KPUTEPHECB).

VY oOyuaromerocs OyayT copMupoBaHbI CIICAYIONIHE 0a30BBIC HCCIICOBATEILCKUE ACHCTBHSI KAK YaCTh TO3HABATCIBHBIX
YHHBEPCAJIbHBIX YYCOHBIX ICHCTBHN:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIEJOBATCILCKANA HWHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH BOMPOCHL, (PUKCHPYIOIIHE
NPOTHBOpPEYHE, MPOOJIEMY, YCTaHABIMBATH HCKOMOEC W JaHHOE, (DOPMHUpPOBATh THIIOTE3Y, aPryMEHTHPOBATH CBOIO
MO3HIIHIO, MHCHUC,

MPOBOJUTE CaMOCTOSITCIIBHO ~CIUIAHMPOBAHHBIH JKCICPUMEHT, HCCICIOBAHUE [0 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHIeCKOTo 00BEKTa, SIBICHUS, MTPOIecca, BRISIBICHUIO 3aBUCIMOCTEH MEKIY 00bEeKTaMH, SBJICHUSIMH, IIPOIECCAMHU;
CaMOCTOSTENIFHO (OPMYIHPOBaTh 0OOOIIEHNST W BBIBOABI MO PE3yNbTaTaM IPOBEAEHHOTO HAOIIOACHUS, MUCCIICTOBAHHUA,
OIIGHUBAThH JOCTOBEPHOCTDH NOJIYICHHBIX PE3yIbTaTOB, BEIBOJOB W 000OIIICHHIA;

MIPOTHO3MPOBATh BO3MOXKHOE DPAa3BHTHE IPOIecca, a TAaKKE BBIIBHTATH IPEAINONONKCHHS O €r0 Pa3sBUTHM B HOBBIX
YCIIOBHSX.

VYV oOy4aromerocst OymayT cOpPMHUPOBAHBI CIEAYIOIAE YMEHHs paboTaTh ¢ WHpOpManueld Kak 9acTh MO3HABATEIbHBIX
YHHBEPCAJIbHBIX YYCOHBIX CHCTBHN:

BBISIBIIAITH NE(UIIMTHI MHPOPMAILIUH, TAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HAa BOIPOC U LTSI PEIICHUS 334,

BBIOUpATh WHGOPMAIKMIO U3 MCTOYHHKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh, CHCTEMATU3UPOBATh U MHTCPIPETUPOBATH
UH(QOPMALIUIO Pa3IMYHBIX BUJOB U OPM MIPEICTABICHNUS;

CTPYKTYPHPOBaTh HH(GOPMAIIHIO, IPEACTABIATH ¢€ B Pa3INYHBIX (POpPMAX, WILTIOCTPUPOBATH TPAPIUCCKH;

OIICHUBATh HAJAEKHOCTh HHPOPMAIINH TI0 CAMOCTOSTEIBHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

VY oOyuaromerocst 6ynyT choOpMHUPOBaHEI CIEAYIOMNE YMEHHS OOMIEHUS KaK 9acTh KOMMYHHUKATHBHBIX YHHBEPCAIBHBIX
y4eOHBIX JTCHCTBHIA:

BOCTIDHHAMATh U (OPMYIHPOBATh CY)KACHUS B COOTBETCTBUH C YCIOBHAMH U IETSIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO
BBIpA)XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M INHUCBMECHHBIX TEKCTaX, NaBaTh IOSCHEHHS II0 XOXy PpeIICHUs 3amadi,
KOMMEHTHPOBATH NMOJTYICHHBIA PE3yNbTaT;

B XO0Jic OOCYXIICHHSI 33J]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMBI, MPOOJIEMBI, pelIacMOil 3a/1auu, BRICKA3bIBATh
WJICH, HAIICJICHHBIC HA IMOWCK PEIICHUS, CONOCTABIITH CBOHM CYXKICHUS C CYKICHUSAMHU IPYTrUX YYACTHHKOB JUAJIOTa,
0OHApYKUBATh PAa3JIMYKE U CXOJCTBO MO3UIIHIA, B KOPPEKTHOU (hopMe (PopMyTHUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHIS,
MPEJICTABIIATE PE3yIbTAThI PCIICHUS 33/1a4H, IKCIICPUMEHTA, UCCIICIOBAHMS, IPOCKTA, CAMOCTOSATEILHO BEIOUpPATh (hopMmar
BBICTYIUICHUS C YIETOM 3aJa4 MPE3CHTAIUN U OCOOCHHOCTEH ayIUTOPUH.

Y oOyuaromierocss OyayT chOpPMHUpPOBAHBI CICAYIOIIMNEC YMCHUS CaMOOPTaHM3alMUd KaK YacTh PErYJISATUBHBIX
YHUBEPCATBHBIX YIEOHBIX NEHCTBHI:

COCTaBIAATh IUIaH, aJTOPUTM pEUICHHS 3aJadd, BBIOMPATH CIIOCO0 pEmeHHS C y4ETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(pOpMAITHH.

VY obyuaromerocst OyayT copMHUpOBaHBI CIEAYIOMNE YMEHHSI CAMOKOHTPOJS KaK 9acThb PETYISTUBHBIX YHHBEPCATBHBIX
y4eOHBIX JTCHCTBHIA:

BJIAJICTh HABBIKAMH MTO3HABATEIBEHON PeIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUI M MBICIUTCIBHBIX HPOIIECCOB,
UX PE3yJbTaTOB, BIAICTh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISA MPOIeCcca W Pe3yiibTaTa PEIICHUS MaTeMAaTHICCKOM
3a/1auu;

NPEJBUNCTh TPYAHOCTH, KOTOPHIC MOTYT BO3HHKHYTHh MPH PEUICHUU 3a]la4d, BHOCHUTH KOPPEKTUBHI B JICATCILHOCTh Ha
OCHOBE HOBBIX OOCTOSITCIILCTB, JJAHHBIX, HAHICHHBIX OIIUOOK, BRISIBIICHHBIX TPYAHOCTCH;

OIICHUBATh COOTBETCTBUC pE3yiabTaTa IEMH U YCIOBUAM, OOBSCHITh NPUYMHBI JOCTHIKCHHUS WIH HEIOCTHXCHHUS
Pe3yIBTaTOB AESITEIHHOCTH, HAXOAUTD OIINOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

V obygaromerocst 0yayT chOpMHUPOBAHBI CISAYIOMNE YMEHUS COBMECTHON JAEITEITLHOCTH:

TMOHUMATh W HCIIONIb30BaTh INPEHMYINECTBA KOMAHIHOW W MHAUBUAYAJBHOH pabOTHl NMpH pEUICHWH Yy4eOHBIX 3ajad,
NPUHUMATH eI COBMECTHOM NEeSATEeTHHOCTH, IUIAHMPOBATH OPTaHU3AIMI0O COBMECTHOW PaOOTHI, pacHpeneisiTh BHIBI
paboT, ToroBapuBaThCs, 00CYKAATH MPOIECC U PE3YILTAT pabOThI, 0000IIaTh MHEHHS HECKOJIBKHX JIFOJIEH;



Y4acTBOBaTh B IPYMIIOBBIX (popMax paboThl (00CYKACHUS, 0OMEH MHEHHI, «MO3TOBBIC IITYPMBI» M HHBIC), BBITOIHITH
CBOIO YacTh pabOTHl M KOOPAMHHPOBATH CBOW ICWCTBUS C APYIHMMH WICHAMH KOMAaHIBI, OIIGHHUBATh KauyeCTBO CBOETO
BKJIa/1a B OOIIUI MPOIYKT IO KPUTEPHUAM, CHOPMYITHPOBAHHBIM YIYACTHUKAMH B3aHMOACHCTBHSL.

[IpenmeTHBIE pe3yabTaTHl OCBOSHHA paboueil mporpaMMBl IO MaTeMaTHKE MPEACTaBICHBI 10 ToJaM O0ydeHHs B paMKax
OTIENBHBIX KYPCOB B COOTBETCTBYIOIINX pa3zienax HacTosmen [IporpaMmer.

Pabouas mporpamMma yaeOHOT0 Kypca «Asredpa 1 Hadasa MaTeMaTHIEeCKOTO aHAJIH3ay.

IlosicHuTenbHas 3anucka.

Kypc «Anrebpa ¥ Havyana MaTeMaTUYeCKOTO aHAIKM3ay SBJISICTCS OAHMM U3 HauOOJee 3HAYMMBIX B MPOrpaMMe CTapiuei
IIKOJIBI, MMOCKOJBKY, C OJHOW CTOPOHBI, OH 00ECIICYMBACT MHCTPYMCHTAIBHYIO 0a3y Uil M3Y4YCHHS BCEX CCTCCTBCHHO-
HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYSCKOE U a0CTPAKTHOE MEIIIICHHE 00ydYarolluXcs Ha YPOBHE,
HEOOXOIUMOM JIJIsi OCBOCHUSI MH(QOPMATHKH, OOIIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH M JIPYTUX TUCIHUIUIMH. B pamkax
JAHHOTO Kypca OOYYaroIIMecs OBJAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMCHHOIN HAayKH, KOTOpas (OpPMYIUPYET CBOH
JOCTIDKEHHS B MaTeMaTHIECKOH (opme.

Kypc anreOpsl 1 Hagax MaTeMaTHYECKOTO aHAJN3a 3aKIaIBIBACT OCHOBY JUIS YCIICITHOTO OBNAICHUS 3aKOHAMHU (DH3HKH,
XMMHH, OWOJIOTHH, MOHWMAaHHWS OCHOBHBIX TEHACHIHMI Ppa3BUTHS SKOHOMHKHA W OOIIECTBEHHOH >XW3HU, IT03BOJIIET
OPHUEHTHUPOBATHCA B COBPEMEHHBIX ITHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOIB30BAaTh HX JUIA
JaIbHEHIero o0pa3oBaHys U B TIOBCETHEBHON KU3HH. B TO e Bpems oBlaseHne aOCTPaKTHBIMHU H JIOTHIECKU CTPOTUMHU
KOHCTPYKIMSAMH aireOpsl M MaTeMaTHYecKOTO aHaNHW3a Pa3BHBAET yMEHHE HaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBHIBATH
UCTHHHOCTb, JOKa3bIBaTh YTBEPXKJCHUS C MOMOIIBIO HHAYKIIMU U PACCYXKAATh NCIYKTHBHO, UCIOIB30BaTh 0000MICHNE
KOHKPETHU3AIHI0, A0CTParupOBaHUE U aHAJIOTHIO, (GOPMHUPYET KPEATUBHOE M KPUTHYCCKOE MBIIIICHHE.

B xoje n3ydeHus kypca «Anredpa U Hayaja MaTeMaTHYECKOTO aHAIN3a» 00YYaOIIHECs MOJIYYat0T HOBBIH OMBIT PEIICHUS
NPUKIAJHBIX 337124, CAMOCTOSATECIBHOTO MOCTPOCHHS MAaTEMATHYCCKHX MOJCNCH PEabHBIX CUTYAIU, HHTCPIPETAIHH
MOJYYCHHBIX PCIICHUN, 3HAKOMSATCS C MPUMEPaMU MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE M MCKYCCTBE, C
BBITAIOIIAMUCS MATCMATUICCKAMU OTKPBITHSAMHU M UX aBTOPAMH.

Kypc obnamaer 3HaYNTEIBHBIM BOCTIMTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN peaxm3yeTcst Kak depe3 ydeOHBIM MaTepHal,
CIOCOOCTBYIOMUH (HOPMHPOBAHWIO HAYYHOTO MHPOBO33PEHHS, TaK M Uepe3 CHenupuKy ydeOHOH JesTeIbHOCTH,
TpeOyromiei TIPOIOJKUTEITBHON KOHIICHTPAILIUH BHUMAaHHA, CaMOCTOSATEIIFHOCTH, aKKypaTHOCTH
1 OTBETCTBEHHOCTH 32 TIOJTYYCHHBIA PE3yNbTaT.

B ocnHoBe Merommkm oOy4deHHs anreOpe W HadalaM MaTeMaTHYecKOrO aHalW3a JICKHUT AeSTeIbHOCTHBIN MPHUHITUIT
00y4eHusI.

B crpykType yueOHOro Kypca «Anredpa U Havalla MaTeMaTHYCCKOTO aHaJM3a» BBIACICHBI CICIYIONIUE CONEPKATCIBHO-
MeToandyeckue JuHUM: «Uucna W BeIYHCICHUN», «DyHKuuMM u rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hauana
MaTEeMaTHYECKOTO aHalu3ay, «MHOXKecTBa U JOrHKa». Bce OCHOBHBIC COJEPKATEIBHO-METOIUUCCKUC JTUHUU U3yYarOTCS
Ha TPOTSHKCHHUU JBYX JIET OOyYeHUs Ha YPOBHE CpEIHEro oO0Inero o0pa3oBaHUs, €CTECTBEHHO NOMOJNHSASA OPYT Ipyra u
MOCTETICHHO HACHIIASCh HOBBIMYU TEMaMH U pasjesiaMu. [JaHHBIH Kype SBJISCTCS MHTETPATHBHBIM, TOCKOIBKY 00BEIUHSICT
B cebe copepkaHMe HECKOJIbKMX MAaTeMaTHYECKHX NWCIHMIUINH, TAKHX Kak ainreOpa, TPUTOHOMETPHS, MaTeMaTHIeCKUN
aHaIM3, TEOPHsI MHOXKECTB, MaTeMaTH4ecKas JIoTuka u apyrue. [lo Mepe Toro kak oOydarommecs: OBIafeBaroT BCE Ooiee
MIIPOKAM MAaTEMATHYECKUM amlapaTtoM, Y HHX IOCIEeIOBATEIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS yMEHHE CTPOWTH
MaTeMaTHYECKYI0O MOJENb PEajbHON CHTyallu, MPUMEHATH 3HAHUS, MONYyYCHHBIC NMPHU W3YYEHHWH Kypca, UIS PEIICHHS
CaMOCTOSTENIFHO C(OPMYITHPOBAHHON MaTeMaTHIECKOH 3a/1a4H, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.
CopepxaTenbHO-METONNYeCKass THHUSA «Yuclia ¥ BBIYMCICHUS» 3aBepuiacT (OPMHUPOBAHHWE HABHIKOB HCIIOJIH30BAHUS
JICHCTBUTEIBHBIX YKCEN, KOTOPOe ObLJIO HAYaTO Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBanus. Ha ypoBHe cpeHero oomero
00pa3zoBaHus 0c000€¢ BHUMAaHHUE yIeisieTcsl GOPMUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX BBIUMCICHHH, BKIFOYAIOIIUX B CeOs
UCIIOJIb30BAaHUE PA3NMYHBIX (HOPM 3alKCU YHCIIA, YMCHHE NIENIaTh MPUKHUIKY, BBHIOIHITH MPUOIIKEHHBIC BBIYUCICHHS,
OIICHUBATh YMCJIOBBIC BBIPAXCHHUS, PabOTaTh ¢ MATEMATUYCCKAMHU KOHCTAHTAMHU. 3HAKOMBIC OOYYAIOIIMMCS MHOXKECTBA
HATYpaJIbHBIX, ICIBIX, PAIIMOHATIBHBIX U ICHCTBUTCIBHBIX YUCEN JOMOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX 4ucell. B
Ka)XIIOM M3 3TUX MHOXKECTB PACCMATPHUBAIOTCS CBOWCTBCHHBIC €My CICIIU(PUUCCKUE 3a/1a4l U OTICPAIMH: JCJICHUE HAIIEIIO,
OTIEpHPOBAHUE OCTATKAMH HA MHOYKECTBE IIEJBIX YHCEN, 0COOBIe CBOWCTBA PAIMOHAIBHBIX M HPPAIMOHAIBHBIX YHCEN,
apu(MeTHYECKHE OIepaliy, a Takke M3BJICUCHHE KOPHS HATypajbHON CTENEHW HA MHOXECTBE KOMIUICKCHBIX YHCEI.
Bnaromapss mociemoBaTeNbHOMY paCIIMPEHHIO Kpyra HCIONB3YeMBIX HYHCEI W 3HAKOMCTBY C BO3MOXHOCTSAMH WX
TMPUMEHEHHUS IS PEIICHIs Pa3IuIHbIX 3a7a4d (GOPMHUPYETCS MPEICTABICHUE O SAMHCTBE MaTEMAaTHKN KaK HAyKH U €€ poJH
B TIOCTPOCHUH MOJEJICH PeaTbHOTO MUPA, IMHPOKO UCHOIB3YIOTCS 0000IeHHEe M KOHKPETH3aLHsI.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATHM3YeTCS HA MPOTSHIKCHHU BCEr0 OOYYEHHUS B CTapIICH IIKOJE, MOCKOJBKY B
KaxaoMm paszzgene IIporpaMmbl MpeTyCMOTPEHO pEIICHHE COOTBETCTBYIOINUX 3afad. B pesynbrare oOydwaromuecs
OBJIJICBAIOT PA3IMYHBIMU METOJAMH PEIICHUS PAllMOHAIBHBIX, UPPAIIMOHATBHBIX, IOKA3aTCIbHBIX, JIOTAPHU(QMUICCKAX U
TPUTOHOMETPUYCCKUX YPaBHCHUH, HEPABCHCTB U CHCTEM, a TAKXKE 3aJ1a4, COACPKAIIUX MapameTpbl. [lonydeHHbIC YMEHUS
HIMPOKO HCIOJB3YIOTCSA IPU HCCICIOBAHUM (DYHKIMIA C IMOMOIIBIO MPOU3BOIHOMN, MPHU PEUICHUU MPHUKIAIHBIX 33734 U
3a/la4 Ha HAXOXJICHHE HAWOOJBIINX M HAUMCHBINUX 3HaucHWH (QyHKIWU. J[aHHAs comepiKaTelbHAs JIMHUS BKIIOYACT B
cebs Takke (OpPMHpPOBAaHWE YMEHHM BBITIOJNHATH pacd€Tel 1O (opMmynaM, TpeoOpa3oBaHUs pPAMMOHAIBHBIX,
HUppalOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHHH, a TaKXKe BBIPAKCHUH, COMACPKAIINX CTENCHH W JIOTapU(pMEL.
bnaromaps wu3ydeHmro anreOpamdecKkoro MaTepHaja IPOUCXOAWT MaibHEHIIee pa3BUTHE aITOPUTMHUYECKOTO H
a0CTpaKkTHOTO  MBINUICHUS  OOydJarommuxcsi, (OPMHUPYIOTCSA  HAaBBIKA  JEAYKTUBHBIX  PacCyXACHHH, pPabOTHI
C CUMBOJIBHBIME (POPMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB W HEPAaBEHCTB. AireOpa
nperyaraeT 3¢ QGeKTHBHBIE WHCTPYMEHTHI Ui PEIIeHWS NPAKTHUECKUX M ECTeCTBEHHO-HAyYHBIX 3a7ad, HarJsaTHO
JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.



ConepxaTenbHO-MeToqu4ecKass JMHUS «DyHKIMH U TrpaduKu» TECHO MeperuieTacTes ¢ IPYTMMHU JTHHHSIMH Kypca,
MMOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEA0BATEIbHOCTh U3yUCHHs MaTeprana. M3yueHne cTeneHHO!, oKa3aTelIbHOM,
JIOTapUPMHIECKOW U TPUTOHOMETPHUECKUX (QYHKIHU, HX CBOUCTB M Irpa)UKOB, MCIOIH30BAHNE (QYHKIIUH IS pEIICHUS
3amad U3 IPYTuX Y4eOHBIX MPEAMETOB M PEeabHOM JKM3HM TECHO CBS3aHO KaK C MAaTEMaTHYECKHUM aHAIN30M, TaK W C
peleHneM ypaBHEHHH M HepaBeHCTB. [Ipm »Tom Ooipmioe BHHMaHHE yaenseTcss (GOPMHPOBAHUIO YMEHHS BBIPAXKaTh
(hopMynaMu 3aBUCHMOCTH MEXIy Pa3TUIHBIMU BEITMYNHAMH, HCCIIEOBATh MOMyUCHHBIE (DYHKIINH, CTPOUTH UX TPaduKH.
Marepuan 3Toil coaepaTeIbHOW JIMHWUM HalEJIeH Ha pa3BUTME YMEHMM M HABBIKOB, IO3BOJISIIOIIMX BbIpaXaTh
3aBHCUMOCTH MEXK]y BCIMYMHAMHU B pa3auyHON (popme: aHaNMTHYECKOH, rpaduyeckoid m crmoBecHod. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO aTOPUTMHYCCKOTO MBIIUICHHS, CIOCOOHOCTH K 000OIICHUIO U KOHKPETH3AIUH, HCIIOJIb30BAHUIO
AHAJIOTHA.

ConepxatenbHass nuHHA «Hayama MareMaTHYecKOro aHaiu3a» IMO3BOJSIET CYIICCTBEHHO pPACHIMPUTH KPYr Kak
MATEMAaTHYCCKUX, TaK M MPUKIAJHBIX 3a/a4, JOCTYIHBIX OOYYAIOMIMMCS, TaK KaK Yy HHX IOSBIISCTCS BO3MOYKHOCTBH
CTPOWUTH TPapUKH CIOKHBIX (DYHKIMHA, ONPEeNeisTh WX HAuOOJbIINE W HANMEHBIINE 3HAYCHHS, BBIUYUCIATH IUIOIIAIH
¢uryp m oOBEMBI TEJ, HAXOAUTH CKOPOCTH W YCKOPEHHs MporeccoB. JlaHHas coiepikaTenbHas JIMHUS OTKPHIBAECT HOBEIC
BO3MOYKHOCTH TIOCTPOCHHUSI MATEMAaTHUECKUX MOJENEH pealbHBIX CUTYAIlNi, TO3BOJISET HAXOAUTh HAWIy4IIee pEIIeHHE B
MPUKJIAJHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMHUYECKHX, 3aJadaX. 3HAaKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO aHAJIH3a
CITOCOOCTBYET Pa3BHTHIO abCTPaKTHOTO, (GOPMaJIHHO-JIOTHUECKOTO W KPEATUBHOTO MBINLICHUS, ()OPMUPOBAHUIO YMEHHMA
pacrio3HaBaTh MPOSBICHNUSA 3aKOHOB MaTEMAaTHKH B Hayke, TEXHHUKE W HCKyccTBe. O0ydaromuecs y3HalOT O BBIIAIOIIHXCS
pe3yibpTaTax, HOJYYCHHBIX B XOJIC PA3BUTHS MATEMAaTHKHU KaK HAYKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOIMYECKass JIMHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B CEOsl AJIEMEHTHI TCOPHH MHOXECTB H
MaTEeMAaTHYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIC MPECTABICHUS IIPOHU3BIBAIOT BECh KYPC MIKOJIHLHON MaTEMaTHKU
W Tpe[UIararoT HauOOJee YHUBEPCAIBHBIA SI3bIK, OOBCIUHSIONIUI BCE pa3ieiibl MAaTEMATHKH M €€ MPUIOXKCHUW, OHH
CBS3BIBAIOT pPAa3HBIC MATCMATHUYCCKUE IUCIMIUIMHBI W WX TPUIOKEHHWS B eAuHOe Ienoe. [loaToMy BaxkHO JaTh
BO3MOXKHOCTh OOY4YaIOIIEMYCsl TIOHUMATh TCOPETUKO-MHOXKECTBEHHBIN SA3bIK COBPEMEHHOW MATEMATHKU M HCIIOJIH30BATh
€ro UIA BBIpAXEHUS CBOMX MBICHEH. [lpyruM BaKHBIM TIPU3HAKOM MAaTEMaTHKH KaK HAyKH CieqyeT IpPH3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHHWW M CIIEJAOBAHHWE OMPEIEIEHHBIM IpaBWJIaM IIOCTPOSHHS JIOKa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTEMaTHYEeCKOH JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHHUS OOYUYaIOMIUXCS,
MO3BOJSIET MM CTPOWUTH CBOHM DACCYXXICHHS HAa OCHOBE JIOTHYECKHX TMpaBWi, (OPMHUpPYET HAaBBIKH KPUTHYECKOTO
MBIIUTICHHS.

B xypce «Anrebpa m Hayasa MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJEIHPOBAHMUS,
KOTOPBIC MPHU3BaHEI CIIOCOOCTBOBATh (POPMUPOBAHHUIO HABBIKOB IMMOCTPOCHHSI MOJCIICH PEabHBIX CUTYAIIHHA, UCCIICIOBAHUS
9THX MOJEJCH C MOMOIIBIO amapara anreOpbl 1 MATEMAaTHYCCKOTO aHAIN3a, HHTEPIPETAIMH MOJYYCHHBIX PE3yJIbTATOB.
Takue 3aJaHus BIUICTCHBI B KOXBIHA U3 pa3nenoB [IporpaMmel, MOCKOIBKY BECh MaTepHai Kypca MIUPOKO HCIIONb3YeTCs
JUIS  pCIICHWS TNPUKIATHBIX 3anad. [Ipu pelieHuHM pealbHBIX MPAKTUYCCKUX 3aJa4  OOYdYalonIuecs pa3BUBAIOT
HAOJIOIaTEIFHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIB30BATh AHAIOTHIO, 0000IIATh H
KOHKPETH3UPOBATh MpodiemMy. JlesTenpHOCTh M0 (POpMHUPOBAHHIO HABBHIKOB PEIICHUS NMPHUKJIATHBIX 3a/1a4 OPTaHU3yeTCs B
mpoIiecce M3yICHNS BCEX TeM Kypca «AnreOpa U Hagalla MaTeMaTHIeCKOTO aHAIN3ay.

OO61Iee 9yuciIo 4YacoB, pEKOMEHIOBAHHBIX ISl U3yUEHUsT YIeOHOTO Kypca «Anredpa 1 Hadajga MaTeMaTHIECKOTO aHAIH3ay
- 272 gaca: B 10 xiacce - 136 gacoB (4 gaca B Hezeno), B 11 kiacce - 136 acoB (4 4aca B HEIEIIO).

Coneprxanue ooydenus B 10 xnacce.

Yucia ¥ BEIYUCIIEHUS.

Panmonanehbpie umciaa. OOBIKHOBEHHBIC M JIECSTUYHBIC JPOOH, MPOILEHTHl, OCCKOHEYHBIC IEPUOIUYCCKHAC APOOH.
IIpumeneHue ApoOei U MPOLIEHTOB IS PEIICHUS MPUKIIAIHBIX 3334 U3 Pa3InYHbIX OTPACIeH 3HAHUW U peallbHOU JKU3HU.
JeiicTBuTenbHpIC Yucha. PanyoHambHble U UPPANUOHANBHBIC YHCIa. APU(PMETHYCCKHAES ONECPAIMH C JICHCTBUTCIHLHBIMU
yucnamMu. Mopayib JEHCTBUTENIBHOTO YHCIa M ero cBoicTtBa. [IpuOimkEHHBIC BBIYMCIICHUS, MpPaBUIA OKPYIJICHUS,
MIPUKHUIKA B OTICHKA Pe3yJIbTaTa BEIYHCICHHUH.

Crernensb ¢ 1esbIM NokazatenieM. bunom Heiotona. Mcnonb3oBanue moaxoasimeld GopMbl 3aITUCH ACHCTBUTEIBHBIX YHCEI
JUTSI pENICHUS TTPAKTHIECKUX 3a71a4 U TIPEICTABICHUS JaHHBIX.

ApudMeTHIecKrii KOpeHb HATYPAITLHOW CTETICHH W €T'0 CBOMCTRBA.

CrereHb ¢ pallmOHAIBLHBIM ITOKa3aTeIeM B €€ CBOWCTBA, CTETICHD C JCHCTBUTEILHBIM ITOKa3aTelIeM.

Jlorapugm uucna. Cpoiictea iorapudma. JlecITHIHBIC U HATYPAIbHBIC JTOTapH(pMBEIL.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC 4YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC M apKTaHI€HC YHCJIOBOIO
apryMeHTa.

YpaBHEHUs 1 HEPaBEHCTBA.

ToxmecTBa W TOXICCTBEHHBIC MNPEOOpa3OBaHUs. YpaBHEHUE, KOPCHb YpaBHCHHS. PaBHOCUIIBHBIC YPaBHCHUS W
ypaBHEHHA-CIIeCTBHA. HepaBeHCTBO, pelIeHne HepaBeHCTRA.

OCHOBHBIE METOIBI PEIICHHS IENBIX M APOOHO-PAlMOHANBHBIX ypPaBHEHHWH W HEPAaBEHCTB. MHOTOWICHBI OT OJHOW
nepeMeHHol. JlemeHne MHOrouwJleHa Ha MHOToWwleH ¢ ocraTkoM. Teopema be3dy. MHOrouneHsl ¢ UEIBIMH
koappunmentamu. Teopema Buera.

[Ipeobpa3oBanHus YNCIIOBBIX BEIPAKEHUH, CONIEPKAIIUX CTETIEHH U KOPHH.

Wppammonansaele ypaBHeHHS. OCHOBHBIE METOMBI PEIICHHS HPPAIMOHATIHHBIX YPAaBHEHUH.

IToka3zarenbHble ypaBHeHUs1. OCHOBHBIE METObI PELICHUS TOKA3aTeIbHBIX YPAaBHEHUH.



IIpeobpa3oBanue BRIPAXKCHUMN, COACPIKAIINXK JTOTAPHUPMEI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOBI PEIICHHUS JIOTapU(PMUIESCKAX YPaBHEHHH.

OcHOBHBIE TpHrOHOMeTpudeckne Qopmynsl. [IpeoOpazoBaHme TPUTOHOMETPHYECKMX BBIpakeHWil. Pemenme
TPUTOHOMETPUIECKUX YPaBHCHHH.

Pemrenue cucteMm JTMHEWHBIX ypaBHEHHH. MaTpuiia CHCTEMBI JIMHEHHBIX ypaBHeHHHA. ONpeneuTeNb MaTPUIbl 2X2, ero
TEOMETPHUYECKUI CMBICI W CBOICTBA, BRIYMCICHHWE €TI0 3HAUCHUS, NMPUMECHEHHE OMpPENEeTUTEN IS PEUICHHS CHCTEMBI
JIMHEWHBIX ypaBHEHMU. PelleHne MpUKIATHBIX 3a/Jad C MOMOIIBIO CHCTEMbl JIMHEHMHBIX ypaBHeHUH. McciemoBanue
MOCTPOCHHOM MOJIEJIM C TIOMOIIBIO MAaTPUI] U ONpeaeIUTeeH.

ITocTpoeHne MareMaTHYECKHX MOJIENEed peabHOW CHUTyalldd C IOMOIIBI0O ypaBHEHUH M HepaBeHCTB. [IpumeHeHue
YpaBHCHHI U HEPABCHCTB K PEIICHUIO MATEMATUYCCKUX 3a]1a4 U 33/1a4 U3 PA3JIUYHBIX 00JIaCTel HAYKU U PeabHOM KU3HU.

OYHKIUY U TPAPUKH.

OyHKIWsI, crnocoObl 3amaHus (QyHknud. B3ammuao oOpatHbie ¢yHknuu. Kommosumusa dyakiui. [padux QyHkmmm.
DneMeHTapHbIe TPeodpa3oBaHms rPaGUKOB QYHKITHA.

OO6utacTh ompesiesieHrs 1 MHOXKEeCTBO 3HaueHUH GyHKIMH. Hymu ¢yHkmum. [IpoMexxyTKH 3HAKOMIOCTOSTHCTBA. YETHBIE H
HeuétHple (QyHKIUH. [leprogmyeckue ¢yHKumu. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI M MUHHMYMBI
¢dynkuu. Hanbosbee n HanMeHbIIee 3HaUYeHUS QYHKITUN Ha TPOMEKYTKE.

Jluneitnasi, kBagpaTUIHASA U APOOHO-TMHEHHAST PYHKIIMHA. DIEMEHTapHOE UCCIIeIOBAaHUE U MMOCTPOCHHUE UX TPAPHUKOB.
CrencnHas (yHKIHS ¢ HATYypalbHBIM U IENBIM MOKa3aTeneM. EE cBoiictBa u rpaduk. CBoWicTBa M TpaguK KOPHS N-Oi
CTEIEHH KakK (pyHKIH 00paTHOM CTEICHH C HATYypaIbHBIM MOKa3aTesieM. [lokaszaTenpHas U iorapudmMudeckas GyHKIum,
uX CBoWcTBa U rpaduku. Vcnonap3oBanue rpadukoB QyHKIUHA I pELICHUS YPaBHEHUI.

TpuroHoMeTpuvecKas OKPyKHOCTb, OTIPEIICIICHUE TPUTOHOMETPUICCKUX (PYHKITUIA YHCIOBOTO apTyMEHTA.
OYHKIIMOHAIBHBIC 3aBUCUMOCTH B PEAIBHBIX MPOLIECCaX U ABICHUAX. | paduku peasbHbIX 3aBUCHMOCTEH.

Hawana MaTemMaTHaeckoro aHanm3a.

IlocnenoBaTeabHOCTH, CHOCOOBI 3alaHMS IIOCIEAOBATEIFHOCTEH. MeToa MareMaTndecKod WHIYKINH. MOHOTOHHEBIE
OTpaHMYEHHBIE IIOCIICAOBATENHFHOCTH. VCTOpHS BO3HWKHOBEHHMS MAaTEMaTHUYECKOTO aHaM3a KaK aHanmn3a OEeCKOHEYHO
MaJIBIX.

ApudmeTndeckas W TeoMeTpuueckas Tporpeccun. beckoHeuHo yObIBaromias TreomeTpudeckas mnporpeccus. Cymma
OecKOHEYHO yOBIBAIONIEH TeOMETpHUYeCKOH mporpeccud. JIMHEHHBIM W AKCIOHEHIMANBHBIN pocT. Yucmo e. dopmyia
CJIOKHBIX MPOLEHTOB. VCroap30BaHME MPOTPECCHH AJIS PEIICHUS PEalbHBIX 3324 PUKIATHOIO XapaKTepa.
HenpepsiBHble ¢yHKIMM W uX cBoiicTBa. Toukm paspbeiBa. AcumnrtoTsl TpadukoB ¢yHkuuid. CBoicTBa (QyHKIMN
HETIPEPHIBHBIX HA OTPe3Ke. MeTo1 MHTEPBAJIOB JIJIsl PEIICHUST HepaBeHCTB. [IpruMeHEeHE CBOMCTB HEMPEPHIBHBIX (DYHKI[HIA
JUTSL pELICHUS 3a71ay.

IlepBass u BrOpass mpousBonaHble (yHKIMU. OnpeneicHHE, TEOMETPHYCCKHA W (PU3MYCCKHUIA CMBICT TPOHM3BOIHOM.
YpaBHeHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[Ipon3BoaHbIe 3NeMeHTapHBIX QYyHKIHH. [Ipon3BOIHAS CyMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3HIINN (YHKIIHH.

MHoecTBa U JIOTHKA.

MHOXecTBO, OIepalii HaJl MHOXXECTBaMH M WX CBoiicTBa. J[narpammel Ditnepa—Benna. IlpuMmeHeHHe TeopeTHKO-
MHOXXECTBEHHOTO allnapaTa /sl ONHCaHHWA PealbHBIX MPOIECCOB M SBJICHWH, IPH PEUICHUH 3a1ad W3 APYTUX YIeOHBIX
MpeIMETOB.

Onpexenenue, TeopeMa, CBOMNCTBO MATEMaTHYECKOTO 00BEKTA, CIICACTBUE, JJOKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHCHHUS.

Conepxanue o0yuenus B 11 kiacce.

Yucna U BRIYHACIICHUS.

Harypasbhbie u nenbie uncina. [[puMeHeHne mpu3HaKOB JASITUMOCTH 1EJIbIX YUCe, HanOoIbIuit 001uit AenuTens (1anee -
HO/I) u nanmensinee obmee kparnoe (manee -HOK), ocTtaTkoB mo Momyito, anroputMa EBKiIuma i pelreHus 3a1aq B
LEJbIX YUCIIax.

KowmmnekcHsie urcna. Anredpandeckas ¥ TpUrOHOMeTpHIeckast (JOPMBI 3aITMCH KOMIUIEKCHOTO dHciia. ApUPMETHISCKIE
orepalyy ¢ KOMIUIEKCHBIMU 4uciaMu. M300pakeHrne KOMIUICKCHBIX YHCENl Ha KOOPIMHATHOW MiockoctH. dopmyrna
Myagpa. KopHu n-oii cTeneHu U3 KOMIUDIEKCHOTO 4ncia. [I[puMeHeHHEe KOMITICKCHBIX YUCEN TS PeIICHUs (PU3UUCCKUX U
TCOMETPUYCCKUX 3a]1ay.

YpaBHEHUs 1 HEPaBEHCTBA.

CucreMa U COBOKYNHOCTh ypaBHEHUH W HEpaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI M CHCTEMbI-cleACTBUs. PaBHOCHIIbHBIE
HEPAaBEHCTBA.

OTOOp KOpHEH TPUTOHOMETPHUYECKHX ypaBHEHHWH C IMOMOIIBI0 TPHUTOHOMETPUUYECKOH OKPYKHOCTH. Pemenne
TPUTOHOMETPHICCKIX HEPABCHCTB.

OCHOBHBIE METO/IBI PEIICHHS TOKA3aTEIBHBIX U JOTApU(PMHUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IBI PEUICHNS UPPANNOHATBHBIX HEPABCHCTB.

OCHOBHBIE METOIBI PEUNICHHS CHCTEM M COBOKYHNHOCTEH paIMOHANBHBIX, HPPAIMOHATBHBIX, ITOKa3aTeIbHBIX M|
JIOTapuPMHIECKIX YPaBHEHUH.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMH.



IIpuMeHeHHE ypaBHEHUI, CHCTEM M HEPABEHCTB K PCIICHUIO MAaTEMATHUYCCKUX 3a/a4 U 3ajad M3 Pa3iIUuHBIX oOnacTteit
HAYK{ U pealbHON JKU3HU, HHTEPIIPETAIHs OTYICHHBIX PE3yIbTaTOB.

OyHKIMH U TpadUKH.

I'padux kommosunuu GpyHKIUH. ['eomMeTpudeckre 00pas3bl ypaBHEHUH U HEPABEHCTB Ha KOOPIUHATHOMN TUTOCKOCTH.
Tpuronomerpudeckre GyHKITUH, UX CBOWCTBA U TpapUKH.

I'padmaeckne MeTOIBI pEIICHNS] YpaBHEHUH 1 HepaBEHCTB. | paduueckre MeToAbI peIeHNs 3a1a4 C mapaMeTpaMu.
Hcnonp3oBanue rpadukoB GyHKIUHN IS HCCICIOBAHUS MPOILECCOB U 3aBHCUMOCTEH, KOTOPHIC BOSHUKAIOT MPH PEIICHUU
3a/1a4 U3 APYruxX y4eOHBIX MIPEIMETOB U PCaIbHOMN KU3HHU.

Havana MaTemMaTH4eckoro aHaim3a.

[IpuMeHeHHe TPOU3BOJHON K HCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxeHue HauOOIbIIero 1
HAaUMEHBIIIETO 3HAYEHUH HETPEPHIBHON (PYHKIIMK Ha OTPE3KeE.

[IprMeHeHne TPONU3BOAHON IS HAXO0XKISHHS HAWITYYIIETO PEIICHUs B MPUKIIAJAHBIX 3a7a49aX, A OTPeIeIeHIs] CKOPOCTH
W YCKOPEHWMsI Tporiecca, 3aJJaHHOT0 (hOpPMYIIOH M TpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpasHbIe dyieMeHTapHbIX (GyHKIWN. [IpaBuia Hax0XKICHHS
MEPBOOOPA3HBIX.

WHarerpan. I'eoMeTpUYecKHii CMBICT HHTETpana. BhIUuCIIeHHE ONpeNeéHHOTO HHTerpana mno ¢opmyne HeroroHa—
JleiibHmIIa.

[IpuMeHeHHe MHTETpaa IS HAXO0XKICHHS TUIOINAICH TUIOCKUX QUTyp i 00bEMOB reOMETPHICCKHUX TEJL.

Ipumepsr pemienuit nuddepeHIMATBHBIX ypaBHEHMA. MareMaTHYecKoe MOJCIUPOBAHUE PEabHBIX MPOIECCOB C
MOMOIIEI0 U (hepEeHIUATBHBIX YPaBHCHHI.

[Inanupyemble npenMeTHBIE Pe3yJIbTaThl OCBOCHMSI pabodel MporpaMmsbl Kypca «Anrebpa M Hayajga MaTeMaTHYECKOTO
aHaIM3a» Ha YrIIyOJEHHOM YPOBHE Ha YPOBHE CpEIHETO 00IIero o0pa3oBaHusl.

K xonmy obyuenus B 10 ximacce oOydarommuiAcs MOTYYUT CIEAYIOMINE MPEIMETHBIC PE3yNbTaThl IO OTIACIBHBIM TeMaM
paboueii mporpaMMBI Kypca «Anredpa U Hadaia MaTeMaTHYECKOTO aHATTH3a:

Yucna u BBIYUCIICHUS:

cBOOOTHO OMNEpUPOBaTh MOHATHSAMH: PpAIIOHAIBHOE YHCIIO, OECKOHEYHas mepuoAmdeckas ApoOb, IPOICHTEI,
MppanMoOHAIHHOE YUCIIO, MHOXKECTBA PAIlIOHAIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYNb AEHCTBUTEIHHOTO YUCIIA;
NPUMEHSTH APOOU M MPOIICHTHI JJIsl PEIICHUS MPUKIAIHBIX 33724 U3 Pa3IMYHbIX OTPACIICH 3HAHWI U peallbHOU KU3HU;
NPUMEHSTh TPUOIMKEHHBIC BBIYUCIICHUS, IPABIIIA OKPYTIICHHS, IPUKUIKY U OLCHKY PE3yJIbTaTa BEIYUCIICHHIA,

CBOOO/IHO ONEpHPOBaTh IOHATHEM: CTEHEHb C LEJbIM II0Ka3aTeleM, HMCHOJIb30BaTh MHOAXOLIYI0 (opMYy 3alHch
JICHCTBUTEIBLHBIX YHCEN [T PEHICHUS PAKTUUCCKUX 3a]a4 U [IPEICTABICHUS JaHHBIX;

CBOOO/IHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKUH KOPEHb HATypAJIbHOM CTETICHH;

cBOOOTHO OTIEPUPOBATH MOHITHEM: CTEIICHb C PAIlIOHAIIEHBIM IIOKa3aTeNeM;

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: JIOTApU(M UNCIIA, TECATHIHBIC H HATYPAIbHBIE JTOTapH(pMEI;

cBOOOTHO OTIEPUPOBATH MOHATHAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC YICIIOBOTO apryMeHTa;

OTIePHPOBATH MOHATHAMU: apKCHHYC, aPKKOCHHYC U apKTaHT€HC YHCIOBOTO apTyMEHTA.

YpaBHEHHS U HEPABEHCTBA:

cBOOOTHO OMEpUPOBATh MOHATHAMH: TOXIECTBO, YpaBHCHHE, HEPABEHCTBO, PAaBHOCWIIbHBIC YPaBHEHHS W ypaBHEHHUS-
CJIC/ICTBHSI, PABHOCHJIbHBIC HEPABEHCTBA;

NPUMEHSTh Pa3JIMYHBIC METOJBI PCIICHUS PAlMOHATIBHBIX W JAPOOHO-PAIlMOHANBHBIX ypPaBHCHUH, MPUMEHSTH METOJ
MHTEPBAJIOB JJISl PELLICHUS] HEPABEHCTB;

CBOOO/IHO ONEpHPOBaTh MOHATUSMH: MHOTOYIEH OT OJJHOI IepEeMEHHON, MHOTOWICH C LEJIBIMU KOI(PHUIIUCHTaMHU, KOPHU
MHOTOWICHA, IPUMEHSTH JeJICHUE MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera anst perenns
3amay;

cBOOOTHO OMEpUpPOBaTh HMOHATHSIMHU: CHCTEMa JIMHEHHBIX YpaBHCHHH, MaTpHUIA, ONpPENSUTeNIs MATPUIBI 2 X 2 U €ro
TEOMETPUYECKUI CMBICH, WCIIONB30BaTh CBOWCTBA OIpEHeNUTENs 2 X 2 A BBIYUCICHHS €r0 3HAYCHHS, NMPHUMEHSTH
OTpeNeNuTeNIn A PEHICHHWS  CUCTEMBI  JHHEHHBIX  YpPaBHEHUH, MOJENIHPOBAaTH  pEalbHBICE  CUTYalllH
C TIOMOIIBIO CUCTEMBI JINHEHHBIX ypaBHEHUH, MCCIIEIOBATH TOCTPOSHHBIE MOAEIH C TIOMOIIBI0 MaTPHIl M ONPEICTUTEICH,
MHTEPIPETHPOBATH TIOIYICHHBIN pe3yabTarT;

UCIIOJIb30BaTh CBOMCTBA JICHCTBHI C KOPHIMH /IS IPEoOpa30BaHMsl BHIPAXKECHHIH;

BBITIOJIHATH [TPE00Pa30BaHMs YHCIIOBBIX BHIPAKEHHUH, COJEPIKAIIUX CTEIIEHH C PAllMOHAIBHBIM [TOKa3aTeIeM;
UCII0JIb30BaTh CBOMCTBA JIOrapu(MOB ISl IPeoOpa30BaHUs JIOrapU(PMHUYECKIX BBIPAKECHHH;

CBOOO/IHO ONEPHPOBATh MOHATHSIMU: HPPAaLMOHATIbHEIE, [T0KAa3aTeNbHbIE W JIOTapU()MUUECKIE YPAaBHEHUS, HaXOAUTh MX
PEILIeHHS ¢ TIOMOIIBIO PAaBHOCHIBHBIX IEPEX0I0B HIIH OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI ISl TPeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPasKCHHH;
cBOOOTHO OMIEPUPOBATH HMOHSATHEM: TPUTOHOMETPHUIECKOE YpaBHEHHE, MPIUMEHATh HEOOXOANMBIE (POPMYIIBI IS PEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX yPaBHEHUH;

MOJICIINPOBATh pealbHbIe CUTYallud Ha SI3bIKE alTeOpBl, COCTaBIATh BBIPAKCHUS, YpaBHEHHs, HEPABEHCTBA 110 YCIOBHUIO
3a/1a4, UCCIIeJOBAaTh IIOCTPOCHHBIE MOJICIH C MCIIOJIF30BAHHUEM alllaparta ajareOpsbl.

OyHKIMH U TpadUKH:

CBOOOIHO OTIEPUPOBATH MOHITHAMHU: (QYHKIIHSI, CITIOCOOBI 3aaHus (QYHKIUH, B3aMMHO OOpaTHbIC (YHKIHMH, KOMITO3UIIUS
¢yHKIMiA, rpadyK GYHKIUH, BBIIOIHATH dJIeMEHTapHbIE IpeoOpa3oBanus rpagukoB QyHKUNI;



CcBOOOJTHO OIEPHUPOBATh TMOHATHAMHU: OOJIACTH ONIPEACICHHS W MHOXXECTBO 3HAYCHUH (YHKIUH, HYIH (QYyHKIMH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

cBOOOTHO OMEpHUPOBaTh NOHATHAMH: UYETHBIE W HEYETHBIE (YHKINH, NEPHOAWYECKHE (QYHKINH, TPOMEXKYTKA
MOHOTOHHOCTH (YHKIMH, MakCHMyMbl ¥ MHHUMYMBI (YHKIWH, HanOoOJbIlee W HaWMEHbIIee 3HAUeHHE (DYHKIMH Ha
MIPOMEXYTKE;

cBOOOTHO OIEPHPOBAThH MOHATHAMH: CTENEHHAs (YHKIUS C HATYPaJbHBIM M IENBIM TOKa3aTeneM, rpaduk CTeTIeHHON
(OYHKIIMK ¢ HATYpaJIbHBIM W IIeJIBIM TOKa3aTesneM, TpaduKk KOPHA N-0M cTemeHW Kak (yHKIHH OOpaTHOH CTENeHHW C
HATypaJbHBIM [TOKA3aTeIIeM;

OMEpPHUPOBATh TMOHATUSAMHU: JIMHCWHAs, KBaJpaTH4YHAas ¥ JOPOOHO-NTUHEWHAs (DYHKIHH, BBIIOIHITH 3JICMEHTApHOE
UCCIICIOBAaHHE U MIOCTPOCHHE UX TPAPUKOB;

cBOOOJTHO OIEPUPOBATh MOHATHUSAMM: TOKa3aTelbHas H Jorapumudeckas (GYHKIHH, WX CBOWCTBA W rpadukw,
UCTIOJIB30BaTh UX TPpa(UKH IS PEIICHUS YPaBHEHUA;

cBOOOJTHO OIEPHUPOBATH MOHATHAMHU: TPUTOHOMETPHUYECKAsT OKPY)KHOCTB, OMpEICICHHE TPUTOHOMETPHUUECKUX (YHKIIHN
YHUCIIOBOTO apTyMEHTAa;

WCTIONB30BaTh Tpapuky (GYHKIMH A7 MCCIENOBAaHMS IPOIECCOB M 3aBUCHUMOCTEH TPH pEmICHHH 3a4ad M3 APYTHX
y4eOHBIX IPEAMETOB U pealbHOW )KU3HHU, BEIPAXKATh (YOpMyIaMH 3aBUCUMOCTH MEXy BEIHINHAMHU;

Hagana MmaTemaTiueckoro aHaim3a:

CBOOOZIHO ONEPHPOBATh MOHATHAMH: apuMeTHdeckas W TeOMETpHUYeCKas TMporpeccus, OeCKOHEYHO YOBIBArOIIas
TCOMETPUYECKAsi MPOrPECCHs, JIHHEHHBIA W OSKCIIOHCHIMANBHBIA POCT, (OpPMyIa CIOKHBIX MPOIEHTOB, HMETh
MPECTaBIICHHE O KOHCTAHTE;

UCIIOJIb30BATh MPOTPECCHH JIJIsl PEIICHUS PeallbHBIX 3aj[a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO OIEPHUPOBATH MOHATHAMH: TOCICIOBATCILHOCTh, CIOCOOBI 33aJaHUs MOCIEIOBATEILHOCTEH, MOHOTOHHBIC H
OTpPaHUYCHHBIC IMOCICIOBATCIBHOCTH, IOHMMATh OCHOBBI 3apOXJICHUS MAaTEMaTHYCCKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOIHO OTNEPHUPOBATHh MOHATHAMHM: HETPEPHIBHbIE (QYHKIIMU, TOUYKH pa3pbiBa Tpaduka (yHKIIMH, aCUMITOTHI rpaduka
byHKITHN;

cBOOOTHO OTIEPUPOBATH MOHATHEM: (YHKIHSA, HETPEPHIBHAS HA OTpe3Ke, MPUMEHSITh CBOWCTBA HETPEPHIBHBIX ()yHKIIHN
JUTS peIIeHNUs 3a/1a4;

cBOOOTHO OTIEPUPOBATH MOHATHAMHE: TIEPBasi U BTOPast MPOM3BOIHBIC PYHKIINH, KacaTeIbHast K TpaduKy () yHKIIHH;
BBIYUCIIATh TPOW3BOIHBIC CYMMBI, IMPOW3BEACHHUS, YAaCTHOTO W KOMIIO3WIIMHM JABYX (DYHKIHH, 3HATH IPOU3BOIHBIC
JJIEMEHTAPHBIX ()YHKIIH;

UCIIOJIE30BaTh TCOMETPUICCKUN 1 (PU3MICCKHUI CMBICI TIPOU3BOJHON [T PEIICHHS 3a]1ad.

MHoXecTBa U JIOTHKA:

cBOOOJTHO OTIEPUPOBATH MOHITHSIMHU: MHOKECTBO, ONCPAIIUH HAJI MHOXKECCTBAMU,

UCIIOJIE30BaTh TEOPETHUKO-MHOXKECTBECHHBIN ammapar JJis ONMCAHHS PEaibHBIX MIPOIECCOB U SBJICHUM, MIPH PEIICHUN 3314
W3 APYTHX YIeOHBIX MIPEIMETOB,;

cBOOOTHO OIEpHUPOBaTh MOHATHAMH: OIpENeNeHHe, TeopeMa, YpaBHEHHE-CIEACTBHE, CBOWCTBO MaTEMaTHYECKOTO
00BEKTa, TOKa3aTeIBCTBO, PABHOCHIILHBIC YPABHEHHUS I HEPABEHCTBA.

K xonmy obyuenus B 11 ximacce oOydarommuiics MOTYYUT CIEAYIOMINE MPEIMETHBIC PE3yNbTaThl IO OTIACIBHBIM TeMaM
paboueii mporpaMMBl Kypca «Anredpa U Hadaia MaTeMaTHYECKOTO aHATTU3a:

Yucna u BBIYUCIICHUS:

CcBOOOJTHO ONEPUPOBATH MOHATHSIMU: HATYpPalbHOE W IEJIOC YHCIO, MHOXECTBA HATYPajbHBIX M IEJBIX YHCEI,
UCIIONIB30BaTh Npu3Haku jenumoctu nenbix uncen, HOJ| m HOK HatypanbHBIX 4mcen Juis pelieHus 3aiad, IPUMCHSThH
anroput™ EBkinna;

CcBOOOJTHO OMEPUPOBATh MOHATHEM OCTATKA MO MOYJIIO, 3aIHMCHIBATh HATYpPAIBHBIC YWCIA B PA3JIUYHBIX MO3UIMOHHBIX
CUCTEMaX CUUCIICHUSI,

CcBOOOJTHO OMEPUPOBATh MOHATUSAMH: KOMIUICKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX YHCEJ, IPEACTaBIATh
KOMIUIEKCHBIE YHCTa B anredpamdecKol U TPUTOHOMETPHUIECKON (hopMe, BHITTOIHAT apu(METHICCKIE ONEPAIlii C HIMH
1 1300pakaTh Ha KOOPAWHATHOH IIOCKOCTH.

YpaBHEHHS U HEPABEHCTBA:

cBOOOTHO OTIEPHUPOBATH MOHATHUSAME: HpparMoOHAIbHBIE, TOKa3aTeIbHbIC U Jorapu(MUUECKHe HEPaBEHCTBA, HAXOIUTh HX
PEIIeHNs C TIOMOIIBIO PaBHOCHIIBHBIX MIEPEX0I0B;

OCYILIECTBIISATH OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPHYCCKOTO YPABHCHUS;

cBOOOJTHO OTIEPUPOBATH MOHITUEM TPUTOHOMETPHUYCCKOE HEPABCHCTBO, IPUMEHITH HEOOXOAUMBIC (POPMYIIBI IS PEUICHUS
OCHOBHBIX THIIOB TPUTOHOMETPHUUCCKUX HEPABCHCTB;

CcBOOOJTHO ONEPUPOBATH MOHATUSAMHU: CHCTEMa M COBOKYIIHOCTh YPaBHCHHU W HEPaBEHCTB, PABHOCHIILHBIC CUCTEMBI H
CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHHS] CUCTEMbI U COBOKYITHOCTEH pallIOHAIBHBIX, UPPALMOHAIBHBIX, TOKa3aTeIbHBIX
1 Jorapu()MUUECKUX YPABHCHUH 1 HEPABCHCTB;

pemaTh pandoHaNbHBIC, MPPAalHOHANbHBIE, ITOKa3aTeNbHBIE, JOTapU(PMHYECKIE W TPUTOHOMETPHUYCCKHE ypaBHEHHS H
HEepaBEHCTBA, COACPIKAIINE MOIYIH U TapaMeTpHI;

TPUMEHSTH TpaduecKue METOIBI IS pEIIeHNsI YpaBHEHUH M HEPABEHCTB, a TAKOKE 33134 C TapaMeTpaMu;

MOJICIINPOBATh PealbHBIC CUTYAIlUH Ha S3bIKE anreOpbl, COCTABIATH BBEIPAKEHUS, YPAaBHEHHUS, HEPABCHCTBA M UX CHCTEMBI
M0 YCJIOBHIO 3a/lauM, WCCIIENOBAaTh ITOCTPOCHHBIE MOJIENN C HCIIOJF30BAaHMEM ammapaTta aiareOpsl, WHTEPIPETHPOBATH
MOJTYYEHHBIN pe3yJbTar.

OYHKIUH U TPaPUKH:



CTpOUTH TpaUKH KOMIO3UIUK (DYHKIHMHA C TOMOIIBIO JJIEMCHTAPHOTO MCCICIOBAHUS M CBOWCTB KOMITO3HMIIUU JIBYX
byHKITHI;

CTPOUTDH TeOMETpHUYECKUe 00pa3bl ypaBHEHHI 1 HEPABEHCTB Ha KOOPMHATHOW IJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHAMH: TPa()HUKN TPUTOHOMETPUIECKIX (YHKITUH;

HNPUMEHSTH GYHKIMU JUTS MOJCIUPOBAHUS U UCCIICA0BAHMUS PEabHBIX MPOLIECCOB.

Hauana MaTeMaTH4ecKoro aHaiu3a:

UCIIONIb30BaTh NPOU3BOIHYIO JUIS UCCIIE0BaHUs (PYHKIIMK HA MOHOTOHHOCTD U SKCTPEMYMBI;

HAXOJIUTh HAaUOOJIbIIICEe U HAUMEHBIIICE 3HAUCHUS (DYHKIIUU HEIIPEPHIBHOW HAa OTPE3KE;

UCIIOJIB30BaTh MPOM3BOJHYIO JUIS HAXOXKICHHS HAWIYYIICTO PEHICHUS B MPHUKIAIHBIX, B TOM YHCJIC COILMAIBHO-
9KOHOMHUYCCKUX, 3a/1a49ax, IS ONPEACICHUS CKOPOCTH U YCKOPEHHUS MPoIiecca, 3aIJaHHOTO (hOPMYIIOi min rpaduKom;
CcBOOOJTHO ~ OMNECPUPOBATh MOHATUSAMH: NEPBOOOpA3HAs, ONPCHCIEHHBIA HHTETpal, HAXOIUTh MEPBOOOPA3HEIC
2JIEMEHTAPHBIX ()YHKIMIA ¥ BEIYUCIATH HHTETpal 1o Gpopmyie Hetotona—JleliOHuma;

HAaXOWTh IUIOMIAH IUIOCKUX (QUTYP U 00BEMBI TEJl C IOMOIIBIO HHTErpaia;

UMETh [IPECTABICHNE O MATEMAaTHYECKOM MOJICIIMPOBAHUH HA NIPUMEpE cocTaBieHust A hepeHInalbHbIX YpaBHEHUIT,
peliath NPHUKIAAHBIE 3a/a4d, B TOM 4YHCJIE COLMAIbHO-IKOHOMHYECKOTO M (DHU3UYECKOro XapakTepa, CpeAcTBaMu
MaTeMaTHYeCKOTro aHaIH3a.



TEMATUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA «AJITEBPA U HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A»

10 KJIACC
No Tewma, paznen Kypca IIporpammHoe conepkanue XapaKkTepHuCcTHUKa JeSITSIIbHOCTH 00YJaroIIXCs Hcnonb3yembie 0P Bocnurarenbhblii
n/m MTOTEHITHAT MIPOTPaMMBI
BOCIIUTAHUS «YpouHas
JIESITETTHHOCTEY
1. MHuoxecTBO MHoxecTBO, onepanuu Haj | Mcnons3oBaTh TEOPETUKO- MHOXECTBEHHbIN | Poccuiickas [IpuBneuenue BHUMAaHUSA
JEHCTBUTEBHBIX MHOXXECTBAaMH W WX  CBOMCTBa. | ammapaT Uil ONHCAHMSA ~ XOJla  PEIIeHHs | JJIEeKTPOHHAS IIKOJa ygammxcst K 00cyXaaeMoi
yycen. JuarpaMMel Oinepa-BenHu. | MaTeMaTndeckux 3amad, a TakkKe pealbHbIX | https://resh.edu.ru/subjec | Ha ypoke wuHpOpMaIMy;
MHorousneHsl. [Ipumenenue TEOPETUKO- MIPOLIECCOB U ABJICHUH. t/51/10/ WHULIMMPOBAHUE u
PanmonansHbie MHOXCECTBEHHOI'0  ammapara Uit | OnepupoBaTh MOHATHUSAMU: PAIMOHAIBHOE YHUCIIO, MOJIICPIKKA
YpaBHCHHS peleHus 3a1ay. OeckoHeuHas mepuoauueckas JapoOb, npoueHtsl; | Exunas kosuexuust LIOP | nccnenosatenbckoi
Y HEPaBCHCTBA. Parmmonansubie Yycla. | UppalMOHATIBHOE W JCHCTBUTENbHOE  4mciOo; | http://school- JIESITEIbHOCTH LIKOJBHUKOB;
Cuctemsl OOBIKHOBEHHBIC U JECATHYHbIC | MOAYJb JICHCTBUTENBHOIO 4YHMCIA; HMCHOib30Bath | collection.edu.ru/ BOCIIUTaHHE
JIMHEHHBIX Ipodwu, 9TH TIOHATHS TPHU TMPOBEACHUH PACCYXKICHHH W 9KOJIOTHIECKOTO u
ypaBHEHHI MIPOIICHTHI, OecKOHEYHBIE | HOKA3aTeNBCTB, IPUMEHATH TYMaHHCTHYECKOTO
(28 1) TIEPUOTUICCKHE IpoOu. | IpoOM W TIPOLEHTHI HJIsl PEIICHUS TNPUKIAIHBIX MBIIIJICHUS;  aKTHBHU3AIUS
IIpumenenue 3a1a4 U3 Pa3IUYHBIX OTpacieil 3HaHUU U pealbHOUI T03HABATEIbHOMN
Ipobel M TMPOICHTOB JUIS PELICHUS | JKU3HU. Hcnons3oBath pUOTKEHHBIC TIeSITETTBHOCTH;
MIPUKIIATHBIX 33/1a4. BBIUMCIICHUS, TIpaBWJIA OKPYTJICHUS, NPUKHUAKY H
JleficTBUTENILHBIC YNCIA, OIICHKY pe3yJIbTaTa BBIYHCICHUM.
palroHaIbHBIC u | [IpuMeHATh pa3nuvHbIC METO/TBI peuieHus COOGIICHHE  HCTOPHYECKIX
HppalMOHATHHBIC HHCIA. | PALMOHANBHEIX u JPOOHO-paIMOHATBHBIX JAHHBIX 06  yuGHBIX —
Ap“I/I(l)MeTI/IlIeCKI/Ie omepaluyd  C | YPAaBHCHHH; a TaKKE METOJl HMHTCPBAJIOB JUIS MATeMATHKAX, BHECIIIHX
JIEHCTBUTEIILHBIMU YHCIAMH. | PEIICHUS HEPABCHCTB.

Monayne AeiCTBUTETHLHOTO

YUCJIA U €r0 CBOWCTBA.
[TpubnmxEanbie BBIYUCIICHUS,
MpaBUja OKPYTJICHUS, NPHUKUIKA U
OIICHKA Pe3yNbTaTa BEIYNCIICHUH.
OCHOBHBIE METOABI PEIICHUS IEIBIX
U IPOOHO pallMOHATBHBIX YPaBHCHUN
U HEpPaBCHCTB. MHOTOWICHBI OT
OHOM MEPEMEHHOM. Henenue
MHOTOWICHA HAa  MHOTOWICH C
OCTAaTKOM. Teopema besy.
MHOTO4ICHBI c LEJTBIMU
koapdunmentamu. Teopema Buera.
Pewmenue CUCTEM JIMHENHBIX

OnepupoBaTh TOHATHAMH MHOTOWIEH OT OJHOM
MIEPEMEHHOH, er0 KOPHHW; TPHUMEHATH JCJICHHE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM, TEOpeMy
besy u Teopemy Buera nns pemenus 3aaay.
OnepupoBaTh TOHATHAMH: CHUCTEMa JIMHEHHBIX
YpaBHEHHA, MaTPHIIA, ONPEACTUTEI> MaTPHUIIHL.

MHorouneHsl OT OIHOM mnepeMmeHHO#l. [lenenue
MHOTOWIEHa Ha MHOTOYJIEH C OCTaTkoM. Teopema
Bbezy. MHuorounensl ¢ nensiMu koddduimpeHramu.
Teopema Buera.

Pemenne cuctem nuHeNHHBIX ypaBHeHHH. Martpuua
CHCTEMBI JIMHEHHBI ypaBHeHWHA. OmnpenenuTenb
MaTpuIbl 2X2, €ro TeOMETPHUYECKHH CMBICT H

BKJIaJl B pAa3BUTUE HAyKu
Haled CTpaHbl M MuUpa B
LeJIOM;




ypaBHeHMH.  MaTpuna  CHCTEMBI
JUHEHHB! ypaBHeHUH. OnpenenuTens
MaTpuIbl 2X2, ero reoMeTPUICCKHMA
CMBICIT ¥ CBOWCTBA; BBIUYUCIICHHE €TO

CBOMCTBA; BHIYHMCIICHUE €r0 3HAYEHUS; IPUMEHEHHE
ONpeeUTeNs] JIsl PEUICHUs] CUCTEMBbl JIMHEHHBIX
ypaBHeHHMM. PemieHne TNpuKIAagHBIX 33Jad  C
[IOMOIBIO CUCTEMBI JINHEUHBIX YPaBHEHUI.

3HAYCHNUS; MIpUMEHEeHHE

OTIpE/ICITUTEIS TUTS pemeHns

CHUCTEMBl  JIMHEWHBIX  YPAaBHEHMM.

Pemenne mpuriIagHBIX 3amad  C

NOMOLIBIO  CUCTEMBl  JIMHEHHBIX

ypaBHEHHUH.
OyHKumn OyHKuus, CIIOCOOBI 3aganust | OnepupoBats nHOHATUSMH: (yHKUuMS, crnocodsl | Poccuiickas WunnuupoBanne
Urpaduku. Crenennast | ¢pynkuuu.  B3aumao ~— oOpaTHble | 3agaHus (YHKIMH; B3aUMHO OOpaTHble (YHKIMH, | JICKTPOHHAsS IIKOJA o0cyXeHunH,
GyHKIHS ¢ynkiuu.  Komnosunms  ¢yHkuuid. | kommnosunus GyHkuumi, rpaguk ¢pyHknuu, obnacts | https://resh.edu.ru/subjec | BbIcKa3bIBaHMI CBOETO
C UenbIM nokasateneM | I'paduk ¢yHKOuH. OieMeHTapHBIE | ONpEAEiIeHHs M MHOXECTBO 3HaueHMH ¢(yHkuuu, | t/51/10/ MHEHUS, BBIPAOOTKU CBOETO
(12 9) npeoOpa3oBaHus rpa¢ukoB | HyaM (YHKLIUH, NPOMEXYTKH 3HAKOIIOCTOSHCTBA,; JIMYHOCTHOTO OTHOILIECHUS K

¢yakunit. O6nacTe ompeAeneHUS W | JWHEHHAs, KBagpaTH4dHas, apoOHo-mmHelHas w | Enmnas xomnexmus LHOP | m3ydaembim COOBITHSIM,

MHOXXECTBO  3Ha4eHW  (YHKIWHU. | CTETIEHHAs (YHKITHH. http://school- SIBJICHUSIM

Hymu (byHKINN. IIpomexyTku | BemonHsaTeh  deMeHTapHble  mpeoOpa3oBanus | collection.edu.ru/

3HAKOIIOCTOSIHCTBA. YeTHble u | rpadukoB QyHKIHH.

HeuérHble pyHKknnu. [lepmogmueckue | 3HaTh W yMETh JIOKa3bIBaTh YETHOCTh WM

¢GbyHKINN. [IpoMexxyTKH | HEYETHOCTh (YHKIWH, TMEPHOAMIHOCT (QYHKIIUH,

MOHOTOHHOCTH (GYHKIMH. | HAXOJUTh NPOMEKYTKH MOHOTOHHOCTH (YHKIIHH,

MaxkcumyMbI u MHUHUMYMBI | MAKCHMYMBl U MUHHUMYMBI ()YHKIWH, HAHOOJbIIICE

GbyHKIMH. HawubGonbmiee W | ¥  HauMeHbllee  3HayeHUEe  (QYHKIMM  HA

HavMeEHblIee 3HaYeHUEe (PYHKIUM HA | MPOMEKYTKE.

MIPOMEXKYTKE. dopMyaMpoBaTh U WLIIOCTPUPOBATh T'padUuecKH

Jluneiinas, kBagpaTu4Has U JpoOHO- | CBOICTBa JIMHEHHOW, KBaapaTW4HOH, APOOHO-

TUHeWHas (YHKOUW . DIeMEHTapHOe | JTMHEWHOW M CTeNCHHOH ()yHKITHIA.

HCCIIeIOBaHHE u moctpoeHne | BelpaxkaTe  QopMmynaMH  3aBHCHMOCTH  MEXIY

rpadukoB dTuX QyHKIUNA. CTENeHb ¢ | BETUIMHAMH.

LENTBIM ITOKa3aTeJIeM. BunoMm | 3HaTh ompeneNieHNe W CBOMCTBA CTETIEHHU C IICIBIM

HsroToHa. MoKa3aTejeM; IMOAXOIAIIyI0  (GOopMy  3allUCH

CreneHHasi QyHKUUS C HATYPaJIbHBIM | JICHCTBUTEIBHBIX qucen TSt peueHus

M LeJIbIM MoKa3aTtenaeM. EE cBolicTBa
u rpaduK.

MPAaKTUYCCKUX 3a/1a4 U MPCACTABJICHUS JaHHBIX.




Apudmernueckuit Apudpmernueckuit kopeHb | @opMynupoBaTh, 3alUChIBaTh B CHUMBOIMYeckol | Poccuiickas Bocnuranue yuamwuxcs Ha
KOpEHB N-0if CTEIIeHN. HaTypaJbHOM  cremeHM ©  ero | ¢popMe M HCHOJNB30BaTh CBOWCTBAa KOPHS N-OH | AJIEKTPOHHAS ILIKOJA o01eyenoBeYecKux
HppannonanbHbie CBOKCTBA. CTeNeHH Tl MpeoOpa3oBaHus BRIPAKCHHH. https://resh.edu.ru/subjec | meHHOCTSX, GOpPMUPOBAHHE
ypaBHECHHUS [IpeobpazoBanmst YUCJIOBBIX | HaxoauTh pemeHus uppanuoHambHBIX ypaBHeHui | t/51/10/ OTBETCTBEHHOCTH,
(18 9) BBIPQKCHUH, COACPKAIIMX CTETEHH | C TIOMONIGI0 PABHOCIIBHBIX MEPEXOJ0B WM HCTIOTHATEIFHOCTH,
1 KOpHHU. OCYILECTBIISISI IPOBEPKY KOPHEH. Enunas xomrekrus [IOP | caMocTosATENbHOCTH,
HppanroHaibHbie ypaBaenus. | Ctpoutb Tpaduk (QYHKIMH KOpHA n-oi cremenu | http://school- paboTOCIIOCOOHOCTH,
OCHOBHBIE METOIBI pemieHus | kak  oOpatHoW s QyHkmmm  cremenn ¢ | collection.edu.ru/ BHUMATEIHHOCTH U JIp.
HppaIMOHATHHBIX YpaBHEHHH. | HaTypaJbHBIM MOKa3aTeJIeM
PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUN
UpPPALMOHAIBHBIX YPaBHEHHH.
CpoiictBa W TpaduK KOpHI nN-od
CTEeNeHn Kak (yHKOUM OOpaTHOU
CTETICHN c HATYPaJbHBIM
MTOKA3aTeJIeM.
[TokazarenpHas CremneHb c paunoHansHbiM | DopmynupoBaTh  ompeneieHue — creneHu ¢ | Poccuiickas BocnutanneoTBeTCTBEHHOCT
GhyHKIHA. IoKa3aTesieM 1 €€ CBOWCTBA. panroHaIbHBIM MTOKAa3aTeIIeM. 3JIEKTPOHHAS IITKOJIa H3aMopPyICHHOEEIIO,
ITokazarenbHbIC ITokazarenpHas byHKIIASA, e€ | BemomHsITh peoOpa3oBaHUS quCIOBBIX | https://resh.edu.ru/subjec | yBepeHHOCTH B cebe,
YpaBHECHHUS cBoOMCTBa M rpaduk. Vcrmonb30Banue | BRIpKEHUH, coJIeprKaIux CTETICHU c | t/51/10/ YMEHWUS CJIBIIIATE U CITYIIATh
(10 a) rpaduka (GyHKOMKM 1O  pEIeHHs | paloHAJIbHBIM  TOKasareneMm.  Vcrmosb3oBaTh JIPYrOoroy4eHHuKa,pearupoBa
YpaBHEHHI nudpoBble pecypchl A mocTpoeHus Tpaduka | Enunas xomtekmus [IOP | ThHaHEOXHTaHHYIO
[NTokazaTtenbHbIe ypaBHEHHS. | MMOKa3aTesbHOM QyHKIMK U n3yueHus e€ cBoWcTB. | http://school- CUTYaLHIO, CEP)KUBATH
OcHoBHEIE METO/IBI pemennst | Haxoqute pemieHus nmokasaresibHbIX YpaBHEHUH. collection.edu.ru/ SMOLHHU
1I0Ka3aTeJIbHBIX YPaBHEHUH.
Jlorapupmudeckas Jlorapupm 4yyucIa. CpoiictBa | JlaBare  ompezneneHue  Jorapupma yucna; | Poccuiickas IIpuMeHeHneHAYypOKEUHTEPA
GbyHKIMSL. norapudma. [IpeobpazoBanue | AECATUYHOTO U HATYPaJIBHOTO Jiorapudma. JJIEKTPOHHAS IIKOJIA KTUBHBIX(OPMPaOOTHI;
Jlorapudpmuueckue BBIpaKEHUI, cojepkamux | Mcrnons3oBath  cBolictBa  JiorapudmoB st | https://resh.edu.ru/subjec | OpranmzanuuTBOpUecKOinC
ypaBaeHus (20 u) sorapu(msl. npeoOpa3oBaHus JIOrapUPpMUIECKUX BBIPAKECHHH. t/51/10/ CJeJ0BaTENILCKOM
Jlorapudpmudaeckass  ¢yakmus, e€ | Ctpouth rpaduk gorapuMUIECKON HYHKIIUH Kak JESATEITBHOCTH YJIaIIuXCst

cBolicTBa M rpaduk. Vcmonp3oBanne
rpapuka GYHKOUA [  pENICHUS

YpaBHEHHIH. Jlorapudmudaeckne
ypaBHeHHs..  OCHOBHBIE  METOJBI
penIeHus JorapuGMUIecKuxX
yYpaBHEHHUH. PaBHOCHILHBIE
epexo bl B peleHIH

Jorapu()MUYECKUX ypaBHEHHH.

o0paTHOW K TIOKa3aTeJbHOW W  HCITOJIb30BaTh
CBOHCTBa JorapupmMudeckod  QyHKIUH IS
pereHns 3a1ay.

Haxomuth perienus norapu@MuUIecKux ypaBHEHHH
C TOMOIIbIO PABHOCWIBHBIX IEPEXOJ0B WM
OCYULIECTBJISASI IPOBEPKY KOPHEH.

Enunas xomnexmus [IOP
http://school-
collection.edu.ru/




TpuroHomeTrpuueckue
BBIPKEHUS U ypaBHEHUS
(229

CHuHYC,  KOCHHYC, TaHr€HC H
KOTAaHT'€HC 4YMCJIOBOrO  apryMmeHra
Apkcunyc, APKKOCUHYC u

apKTaHICHC YHCJIOBOTO apryMEHTa.
Tpuronomerpuueckas OKPYXKHOCTb,
OTIpEfeIICHHE TPHTOHOMETPHIECKUX
GyHKIMHA ~ 9HCIOBOTO — apryMeHTa.
OcHoBHBIE TPUTOHOMETPUYECKHE
(bopMyIBL. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX

BhIpakeHuil. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI.

JlaBath ompejeneHus CUHyCa, KOCHHYCa, TaHTeHCa
M KOTaHI'eHCA YHUCJIOBOIO AapryMeHTa; a TaKkKe
apKCHHYyCa, apKKOCUHYCA M apKTaHIeHca YUCIa.

[TpuMeHsITh ~ OCHOBHBIE  TPUTOHOMETPUYECKHUE
hopmyITBl JUTST peoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHH.

[Mpumensite  GopMysnbl  TPUTOHOMETPUH IS

pELICHHS OCHOBHBIX THI TPUTOHOMETPHUECKUX
yYpaBHEHHUH.

Poccuiickas
JJIEKTPOHHASI LITKOJIA
https://resh.edu.ru/subjec
t/51/10/

Enunas xomnexmus [IOP
http://school-
collection.edu.ru/

JlenaTh OCO3HaHHBIN BBIOOD,

YMETh apryMEHTHPOBAaTh
ero, Opath
OTBETCTBEHHOCTb 3a

pe3yNbTaThl BEIOOPA

[MTocnenoBarensHOCTH [MocnenoBarensHOCTH, cnocoObl | OnepupoBaTh TMOHATHSIMHU: IIOCIENOBaTEIbHOCTh, | Poccuiickas [TpuBnedenue BHUMAaHHMs
Y IIPOTPECCHU 3a7aHus I0CJIEI0BATEILHOCTEH. | CIIOCOOBI 3a7aHus 10CJIEZIOBATEILHOCTEH; | JIEKTPOHHAs MIKOJIA ydammxcs K 00cyKnaeMoi
(10 1) MeTon MaTeMaTU4ecKOil MHIYKLUHU. | MOHOTOHHBIE u orpanudeHHble | https://resh.edu.ru/subjec | Ha  ypoke wuHpOpMAaIMy;
MOHOTOHHBIE W OTpaHHYEHHBIC | MOCJIEIOBATEIHLHOCTH; uccienoBats | t/51/10/ MHUITUPOBAHNE u
MIOCTIEIOBATEIHHOCTH. Hcropus | mocienoBaTeNbHOCTH  HAa ~ MOHOTOHHOCTE U TOIIePIKKA
aHaan3a OECKOHEYHO MAaJIBIX. OrPaHUYEHHOCTb. Enunas xomnexuus IIOP | nccnenoBaTeabcKkom
ApudmeTtndeckast U reoMmerpuueckas | [lomydare mpencraBieHne o0 OCHOBHBIX wuzesx | http://school- JIEeSATETPHOCTH TIKOJLHUKOB;
TIPOTPECCHH. Beckoneuno | aHanm3a 6€CKOHEYHO MaJIbIX. collection.edu.ru/ AKTHBH3AITUS
yOBIBarOIIAs reomerpudeckast | JlaBatp  ompeneieHne — apuPMETHUSCKOW U M03HABATEIbHOMN
nporpeccusi. CymMma  OECKOHEYHO | reOMETpHYecKOH TIPOTPECCHHL. JlokasbiBaTh JIeSITEIEHOCTH;
yOBIBatoeH TeOMETPUYECKOM | CBOWCTBAa apu(METHYeCKOH M TeOMETPHYECKOM
MIPOTPECCHH. JluneinbIi U | IIPOrpeccHu, HaXOIUTh CYMMY YJICHOB ITPOTPECCHH,
9KCIIOHEHIMAIBHBIN pocT. Uueao e. | a Takke cyMMy WICHOB OECKOHEYHO YObIBaromiei
®dopMyaa  CIOKHBIX  HPOLEHTOB. | T€OMETPHYECKON IPOrPECCHH.
Hcnons3oBanue mporpeccun Juis | Mcnone3oBaTe mnporpeccud ajisl pelleHHs 3ajad
pereHns pearbHBIX 3a/1a4 | MPUKJIAIHOTO XapakTep.
MIPUKIIAHOTO XapaKTepa. [IpumeHATs (GOPMYIYy CIIOKHBIX HPOLEHTOB LIS
pemeHns 3a7ad U3 pealbHONH IPaKTHKH.
HenpepriBubie HemnpepbiBHBIE QYHKITUT H UX OnepupoBaTh MOHSATHUAMM: ¢bynkus | Poccuiickas AKTHBM3aLUA
(hyHKIHN. cBoiicTBa. Touka pa3priBa. HeTpephIBHAS Ha OTpe3Ke, TOYKa pa3pbIBa | JIEKTPOHHAS IIKOJIA MTO3HABATENBbHON
ITpom3BomHas ACHMIITOTHI rpadukoB | GYHKIMH, aCHMITOTA Tpadrka GpyHKINM. https://resh.edu.ru/subjec | mesTenb HOCTH; MPHUBICUCHIE
(20 9) (dyHKITUH. CeotictBa  (ynkumii | [IpumMeHATH CBOWCTBA HENpPEpBIBHBIX QyHKIMHA 11 | t/51/10/ BHHUMAaHUS  y4YallUXcs K
HENpephIBHBIX Ha OTpe3ke. Merox | pemeHus 3agad. LIEHHOCTHOMY aCIIeKTy
HMHTEPBAJIOB ULt pewennst | OnepupoBarh MOHATHAMHU: TnepBas u  Bropas | Enunas xomnekuwms [JOP | u3ywaembix  Ha  ypokax
HEPaBEHCTB. [Ipumenenue | nmpousBoaHbIE (YHKILMH; MOHUMATh Gu3udeckuit u | http://school- SIBIICHU; MpUBIIEUCHHE
CBOMCTB reOMETPUUECKUI CMBICIT npousBoaHOH; | collection.edu.ru/ BHUMaHHA  yyalluxcd K
HENPEPBIBHBIX  (DYHKIIWHA JJ1s1 3aIiChIBaTh YPaBHEHHE KacaTeNIbHOM. oOcyxJaeMod Ha  ypOKe

peuicHus 3ajad. HepBaﬂ U BTOpas

Beruucisats IMPOU3BOJAHBLIC CYMMBI, ITPOU3BCACHUS,

nHdopmannmy;




[IPOU3BOIHBIE YaCTHOT'O U CJIOXHOM ()yHKIHH.

¢GyHKIUU. Omnpenencuue, | M3y4ats NpOU3BOIHEIC 3JIEMECHTAPHBIX ()YHKIIHH.

reoMeTpudeckuii W (usmdeckuii | Mcrmonb30BaTh TeOMETpUUECKUd U (DH3MUSCKHA

CMBICTT  TMPOM3BOJHON. YpaBHEHHE | CMBICI TMPOU3BOJHOM JUIsl  pEIIeHWs  3ajad.

KacaTeabHOU K rpaduKy GyHKIHM. [TpousBoaHbIC 3JIEMEHTaPHBIX bysKIIAT
MIPOU3BEACHHUS, YACTHOTO M KOMITO3HIINN (QYHKIIUH.
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11 xmacc
No Tema, paznen kypca | IIporpammHoe conepkanue XapaKkTepuCcTHKA ICATSILHOCTH 00YJaIOIINXCS HUcnonb3yembie S0P BocnurarensHblii
n/m MOTCHIIHAT MPOrPaMMBbI
BOCIIATAHHUS «YpouHas
JIESITEITBHOCTBY
1. HccnenoBanue I[Ipumenerne  mpousBogHOW K | CTpOUTH rpaduK KOMITO3WIHMH (YHKIUH C TOMOIIBIO Poccuiickas Nuanuumnposanue u
GyHKIUN HCCIICOBAHHIO QyHKIHI Ha | 3JEMEHTApHOTO MCCICIOBAHUS M CBOWCTB KOMITO3UIIMA. | AJIEKTPOHHASI LITKOJIA MOJIICPIKKA
C TIOMOIIBIO MOHOTOHHOCTh M JKCTpeMyMbL | CTpouTh TreoMmeTpuueckue o0Opa3sl  ypaBHeHuWit U | https://resh.edu.ru/subjec | mcciemoparenbckoit
IIPOU3BOIHON Haxoxnenue HauOOJIBLIETO | HEPAaBEHCTB Ha KOOPIUHATHOM IIOCKOCTH . t/51/11/ JIeATENBHOCTH
(24 9) HAMMEHBIIIETO 3HauycHus | lcrmonk30BaTh  MPOU3BOAHYIO  JJIs  HCCICIOBAaHUS 00yJaromuxcs
HETPEPHIBHOM G yHKIMH Ha | yHKIMM HAa  MOHOTOHHOCTP ®  JKcTpeMyMbl, | Exunas komreknus [IOP | B pamkax peanu3zanuud umu
OTpE3Ke. HaXOIUThb HauOoJNpIlce W HauMeHbllee 3HaueHus | http://school- WHIUBUAYATbHBIX Hu
[IpumeHerre NPOM3BOAHON IS | QYHKIIMH HENPEPHIBHOW Ha OTpe3Ke; CTpOouTh rpaduku | collection.edu.ru/ TPYIIOBBIX
HaXOKICHUS HAMTYYIIIero pereHus | (GyHKINH Ha OCHOBAaHUH MTPOBEAEHHOTO UCCIICTOBAHHS. HCCIIETOBATEIHCKIX
B  TNPHUKJIAAHBIX  3afadax, Auas | Mcrmomp3oBaTh  NPOW3BOAHYIO — UIA  HAXOXKICHHS MIPOEKTOB, 9TO JIacT
OTIpe/IeTICHHUS CKOpPOCTH W | HAWIyYOIeTo peIieHus B MPHUKIAAHBIX, B TOM YHCIE obOygarommumcs
YCKOpEHHS TpoIIecca, 3aJaHHOTO CONMAIEHO-?)KOHOMHWYECKHX, 3a/1a4ax, JUII ONpeAeICHUS BO3MOXKHOCTh ~ NIPHOOpeCTH
dbopmyroi WIN | CKOPOCTH HABBIK  CaMOCTOSTECIHHOIO
rpaduxom.Kommosuiust GyHKIMA. | 1 YCKOpEHHs Tpollecca, 3aJdaHHOrO (QOpPMYIIOH WiIu peleHus TEOPETHYECCKOM
I'eomerpuucckue oOpassl | rpadukom.IlonyuaTs mpeAcTaBiICHHE O NPUMCHCHUU POOIIEMEI, HABBIK
YpaBHCHHHA ¥  HEPAaBEHCTB HA | MPOU3BOIHON B Pa3JIMYHBIX OTPACISIX 3HAHUH. TCHEPUPOBAHUS u
KOOPAMHATHOH IJIOCKOCTH. odpopmIieHHS COOCTBEHHBIX
HIei, HaBBIK
YBa)KUTEIFHOTO OTHOIICHHS
K JYKUM uiesm,
ohOpMIICHHBIM B paboTrax
PYrux HcclieIoBaTeNeH,
HaBBIK TyOJIUIHOTO
BBICTYTUICHHS nepen

ayIuTOpUEH,




apryMEHTHPOBAHHMS u
OTCTaWBaHUSI CBOEH TOYKH
3pEHUsL.

ITepBooOpaznas u | IlepBoobpazHasi, ocHoBHOe | OmepupoBaTth TTOHSITHSIMH: epBOOOpa3Hast u | Poccuiickas AKTHBHU3AIUS
HHTErpaj CBOICTBO 1epBoOOpasHbIX. | onpenenéHHpli MHTerpan. Haxoauts mepBooOpasHble | 3JIEKTPOHHAs LIKOJA NI03HaBaTEJILHON
(12 9) [TepBo0OpazubIe 9JIEMEHTAPHBIX | AJIEMEHTAPHBIX (QYHKIMH W BBIYMCIATH HMHTerpan mo | https://resh.edu.ru/subjec | nesrenbHOCTH; MpHUBIEYECHUE
¢ynkuuid. IlpaBuna HaxoxxaeHus | ¢popmyine Hprorona -JlefiOHuna. t/51/11/ BHUMaHHA  yyalluxcid K
epBOOOPa3HBIX. Haxomute ruromanu miockux ¢Guryp u oObEMBI Ten ¢ LIEHHOCTHOMY aCIIeKTy
Wnterpan. I'eomeTpuueckuil CMBICI | TTOMOLIbIO ONPEAEIEHHOTO HHTETPANIA. Enunas xomnexknus [IOP | u3ydaeMblx  Ha  ypokax
HHTETpana. Brruucienne | 3HaKOMHTBCS C MaTeMaTHYECKHM MOJIeHpoBaHueM Ha | http://school- SIBJICHU; MIpUBJICYCHUE
ONPENICNIEHHOTO  MHTETpajia 1o | nmpuMmepe AuddepeHnnaIbHbIX YpaBHEHHM. collection.edu.ru/ BHHUMAaHUS  y4YalUXcs K
dhopmyie Herotrona — JleiOawmma. ITony4yate TpeAcCTaBiIeHHEe O 3HAYCHUW BBEICHUS o0cyxmaeMoil Ha  ypoke
[Ipumenenne  WHTerpama ISl | TOHATHSA MHTErpalia B Pa3BUTHH MAaTEMATHKH. nHpOpPMaLNH;
HaXOXXICHMSA IUTOMAACH IUTOCKHX
¢uryp u 00EMOB TeOMETPUIECKIX
TeJl.
ITpumepst pelieHui
muddepeHIMANBHBIX  ypaBHEHHH.
Maremariuyeckoe MOAEINPOBAHUE
peaJbHBIX IPOLECCOB C IOMOIIBIO
JuddepeHumanbHbIX ypaBHEHHUH.
I'paduku Tpuronomerpuueckne  QyHkuuu, | Mcrnons3oBars mudpoBeie pecypebl mis moctpoenus | Poccuiickas WunnuupoBanne u
TPUTOHOMETPHYECK | WX CBOMCTBA M rpauKw. rpa)uKOB TPUTOHOMETPUIECKUX QYHKIIMM W W3YyUCHHS | SIEKTPOHHAS IIKOJIa TOIIePIKKA
nux ¢ynxmui. | OT6op KOpHeH | ux cBoicTB.Pemarb TpuroHomeTpudeckue ypaBHeHus u | https://resh.edu.ru/subjec | mccnemoBaTenbekon
TpuUroHOMETpUUYECK | TPUTOHOMETPUYECKHX YPAaBHEHUH C | OCYIIECTBIATH oTbop KOpHEe# c nomoisto | t/51/11/ e TEITBHOCTH
rie HepaBeHCTBA MOMOIIBI0  TPUTOHOMETPHYECKON | TPUTOHOMETPHUYECKON okpyxHocTu.IIpuMeHaTh obOyJarommuxcs
(16 9) OKPY)KHOCTH. (hopMyNBI TPUTOHOMETPHUU [UIS pelieHus OCHOBHBIX | Enmnas xoymeknus [IOP | B pamkax peanuzanum wmu
Pemenune TPUTOHOMETPUYECKHX | THUIIOB TPUTOHOMETPUIECKUX HepaBeHCTB. Mcmonp3oBaTh | http://school- WHIUBUAYATbHBIX u
HEpaBEHCTB. IUQPOBBIE PECYpChl Al MOCTpOeHHsS W uccienoBanus | collection.edu.ru/ PYIIOBBIX
rpagukoB QyHKUHI. HCCIIeI0BATEIbCKUX

IIPOEKTOB.




HppaunonaibHeie, OcHOBHBIE Metonsl  pemeHus | [Ipumenarsb CBOICTBa MoKa3aTeIbHON u | Poccuiickas [IpuBneuenue BHUMAaHUs
MOKa3aTeJbHBIC U | MOKA3aTCIbHBIX U | morapupMUUECKOM G yHKIMN K PEIICHUIO | 3JCKTPOHHAS IIKOJIA yyamuxcs K oOcyxmaeMoun
Jorapu@MuUeckne | JorapupMUIECKUX HEPABEHCTB. MOKAa3aTeIbHBIX U JOTapu(MMHUIECKUX HEPABEHCTB. https://resh.edu.ru/subjec | Ha  ypoke uHpOpMAaIUH;
HEpaBEHCTBA OcHoBHBIe ~ MeToAbl  pemiennus | OO0CHOBATHL paBHOCHIIBHOCTH TIEPEXOIOB. t/51/11/ MHUIUUPOBaHNE u
(24 9) HAPpalMOHAILHBIX HEPABEHCTB. Pemate  uppanuoHalbHBIE W KOMOWHHpPOBAHHBIE MOIIEPIKKA
I'paduyeckne Metompl pelieHHUs | HEPABEHCTBA, C TOMOIIBI0 PABHOCHIIBHBIX ITEPEXO0JI0B. Enunas xomnexmus [IOP | uccnemoBaTenbekoi
HAppalMOHANILHBIX, TIOKa3aTeNbHBIX | Mcmonb3oBarh rpaduueckue MeTOAbl U cBoicTBa | http://school- JIEeSATEITPHOCTH TIKOJbHUKOB;
1 Jorapu(pMHUUECKAX YpaBHEHWH W | BXOJAIINX B ypaBHEHHE WIIM HEPABEHCTBO QyHKIWA aiist | collection.edu.ru/ BOCITUTAHHE
HEPaBEHCTB. pelIeHus 3a1ad. 9KOJIOTUYECKOTO u
TYMaHHCTHYCCKOTO
MBIIUICHUSI,  aKTHBH3ALUSA
MMO3HABATEIBHOM
JIESITeIIbHOCTH,
KommnekcHbie KowmrnekcHsie yucna. | KommiekcHbie Yuca. Anrebpanyeckas u | Poccuiickas AxKTUBU3aLUS
qucia Anrebpandeckas U | TpuroHomerpuyeckas (GOpMBI 3amHMCU KOMIUICKCHOTO | 3JCKTPOHHAS IIKOJIA IMO3HABATEIBHOM
(10 9) TPUTOHOMETPUIECKAs dbopmbl | umcna. https://resh.edu.ru/subjec | mesATeNbHOCTH; MPUBICUYCHNE
3aMMCH KOMIUIEKCHOTO YHUCIIA. ApudmeTndeckre — omepanmud ¢ KOMIUIEKCHBIMHU | t/51/11/ BHHUMAaHUS  y4YallUXcs K
Apudpmernueckue  omepanuu ¢ | ynciamMu. M3o0pakeHme KOMIUICKCHBIX YHCENT Ha LIEHHOCTHOMY ACHEKTy
KOMIUIEKCHBIMU YUCTIAMU. | KOOPAMHATHOM IJIOCKOCTH. Enunas xomnekmus [IOP | m3ydaempIx  Ha  ypokax
N3o0pakenne KOMITIEKCHBIX dncen | OmepupoBaTh MOHATHAMH: KOMIUIGKCHOE 49ucio u | http://school- SIBJICHU; MIpUBJICYCHUE
Ha  KOOPIWHATHOH  IUIOCKOCTH. | MHOKECTBO KOMIUIEKCHBIX YHUCEIL. collection.edu.ru/ BHHUMAaHUS  y4YalUXcs K
®opmyna Myaspa. Kopuu n-oit | [IpencTaBisiTe KOMILIEKCHBIE YHCIa B anreOpandeckoi oOcyxJaeMod Ha  ypOKe
CTCTICHU 13 KOMIUICKCHOTO YHCIIA. u TPUTOHOMETPHYCCKON thopme. BrImoaHATh uHpOpMALIUY;

HpI/IMeHGHI/Ie KOMIIJICKCHBIX YHCCJII
JIIsA peuieHus (1)I/I3I/I‘I€CKI/IX u
TeOMETPHUUICCKUX 3ada4

apu(MeTHYEeCKHe ONepaluy ¢ HUMH.

N3o0paxaTh KOMIUIEKCHBIE 4YHC]Ia Ha KOOPJMHATHOW
wiockocty. ITpumensts hopmyny MyaBpa u mosny4arsb
OpeACTaBICHUE O  KOPHAX N-0M  cTemeHu U3
KOMIUIEKCHOTO 4HCa. 3HAaKOMHUTBCS C MpHUMEpaMu
NPUMEHEHNS! KOMIUICKCHBIX YHCEN ISl  PEIICHUS
TEOMETPUYECKHUX U (PU3HIECKUX 3a/ad.




HatypanbHbie u | Harypaneaeie u wmenble uwncna. | OmepupoBaTh MOHATUSAME: HATYPAIBHOE U IENIoe Yucio, | Poccuiickas [IpuBncucHue BHUMAaHUS
LIeJIbIC YHCTIa [Ipumenenue MPHU3HAKOB | MHOXKECTBO HATYPAJIBbHBIX U LEIBIX YHCEIL. JJIEKTPOHHASI LITKOJIA yyamuxcs K oOcyxmaeMoun
(10 9) nenumoctd nensix gucen, HOJ[ u | Mcnonp3oBaTh MNpH3HAKW JEMMMOCTH Ienbix uucer; | https://resh.edu.ru/subjec | Ha  ypoke uH(poOpManuu;
HOK, ocratkoB mo wmoaymo, | octatku o moxaymo; HOJl m HOK marypansHbIX "ucern; | t/51/11/ MHUIUUPOBaHNE u
anroput™a EBkimma ans pemeHus | anroputM EBKimna mist pemeHus 3agad. TOIIePIKKA
3a1a4 B IIETBIX YHCIIax. 3anuceiBaTh HATypasllbHBIE 4Ymciaa B pa3nuyHbiX | ExmHas xomnekmus LOP | nccmenoBaTensckoi
MTO3UITMOHHBIX CUCTEMAX CUHCIICHHUS. http://school- JIEeSATEITPHOCTH TIKOJbHUKOB;
collection.edu.ru/ BOCIIMTaHHE
9KOJIOTUYECKOTO u
TYMaHHCTHYCCKOTO
MBIIUICHUSI,  aKTHBH3ALUSA
MMO3HABATEIBHOM
JIESITeIIbHOCTH,
CucteMsl Cucrema u COBOKYMHOCTh | OmnepupoBaTh MOHSATHSIMHU: CHCTEMa U COBOKYIHOCTH | Poccuiickas AxTuBH3aIUSL
PaIMOHATIBHBIX, ypaBHCHHI. PaBHOCHIIEHBIC YpaBHCHHH W HEPABCHCTB, pEIICHHE CUCTEMbI WM | JIEKTPOHHAS IIKOJA IMO3HABATEIBHOM
HAPpaMOHATBLHBIX CHCTEMBI U CUCTEMBI-CIICICTBHSI. COBOKYITHOCTH, PaBHOCHJIbHBIE CHCTEMBI M CHCTeMbI- | https://resh.edu.ru/subjec | mesrenpHOCTH; IpHUBIICYCHHE
nmokaszatedbHbIX M | OCHOBHBIE ~ METOJBI  PEIISHHS | CICACTBUS . t/51/11/ BHHUMAaHUS  y4YallUXcs K
JOTapUPMHIIECKIX | CHCTEM 178 COBOKyMHOCTeH | HaxonuTh pemieHus CHCTEM W COBOKYITHOCTEH IIEIBIX LIEHHOCTHOMY ACHEKTy
YpaBHEHHH panrOHATBHBIX, MPPAIMOHAIBHBIX, | PAIlMOHANBHBIX, HPPAMOHAIBHBIX, TNOKa3zaTenbHBIX U | Enmnas kommekums LIOP | m3ygaembix  Ha  ypokax
(12 9) MTOKa3aTeIbHBIX 1 | norapu(pMUIECKUX YPAaBHCHHI U HEPABEHCTB. http://school- SIBJICHU; MIpUBJICYCHUE
JIOTapu(PMHUIECKIX ypaBHEHUH. IIpuMeHsTh CCTEMBI ypaBHEHUH K PEIICHUI0 TEKCTOBBIX | collection.edu.ru/ BHHUMAaHUS  y4YalUXcs K
[IpuMeHeHHE YpaBHEHUIA, CUCTEM W | 3aJad M3 PA3IUYHBIX OONAcTedl 3HAHMWA W PEaTbHOUN o0cyxmaeMoii Ha  ypOKe
HEPaBCHCTB K PCIICHUIO | XU3HU;, HHTCPIPETHUPOBATH MOTYYCHHBIC PEIICHUS. uHpOpMALIUY;
MaTeMAaTHYCCKUX 3a/a4 ¥ 3aaa4 u3 | Mcmoms3oBath UQPOBEIC PECYPCHI.
pa3IMYHBIX OONacTell HAyKH W
peaNbHON KHU3HH, HWHTCPIPETAIIUS
MOJIYYCHHBIX PE3yJIbTATOB.
3anauu PammonaneHble, WppanuoHaANbHBIC, | BriOuparh crocod pelieHus panmoHansHbIX, | Poccuiickas Wunnuuposanue u
¢ mapamerpamu (16 | mokazaTenbHBIE, JOorapuhMUIECKUe | MPPANHOHANBHBIX, IIOKA3aTENBHBIX, IOTAPUPMHUYECKIX U | 3JEKTPOHHAS IITKOJIA TOIIePIKKA
q) u TPUTOHOMETPUIECKHE | TPUTOHOMETPUYECKNX  YpaBHEHMH W HEPaBEHCTB, | https://resh.edu.ru/subjec | mcciemoBaTebCcKoOi
YpaBHECHHS, HEpaBEHCTBA 1 | comepKaniux MOIYJIH U TapaMeTphl. t/51/11/ JIeSATEITBHOCTH
CHCTEMBI C TTapaMeTpaMHu. [IprmMensaTs TpaduyIecKre U aHATUTHIECKIES METOIBI IS oOyJarommuxcs
ITocTpoenrie W HWCClIEIOBaHWE | pEIICHUs YpPaBHEHUM W HEPaBEHCTB C Napamerpamu, a | Exmnas komreknws [JOP | B pamkax peanuzanuu UMHU
MaTeMaTHIeCKHX Mozelnel | Takke HCCIIeIOBaHUE byHKIHi meronamu | http://school- AHIUBUAYATHHBIX u
peaNbHBIX CHUTyallMil C TOMONIbIO | MATEMAaTUYECKOTO aHaIU3a. collection.edu.ru/ PYIIOBBIX
ypaBHCHHH, cUCTeM ypaBHeHUIl W | CTpOMTh W HCCIEIOBAaTh MATEMAaTHYCCKUE MOJCIU HCCIICIOBATEIBCKIX
HEPaBEHCTB C MapaMeTpaMHu. pCIBHBIX CHUTyalud C MTOMOIIIBIO YpaBHCHUH, MIPOEKTOB, 9TO JIacT
HEPABCHCTB U CHCTEM C IApaMETPaMHU. 00yJarommMcs




9 IToBTOpEHUE, OcHOBHBIE
000011CHNE, Kypca, 00001IeHNE
CHUCTeMAaTH3aLHsI CHUCTeMAaTH3aLus 3HAHHH.
3HAHUH
(16 1)

IIOHATHA W  MCTO/JbI

u

MonenupoBaTh peanabHBIC CUTYAI[MH HA SI3BIKE alreOphl,
COCTaBJISATh BBIPAXKCHUS, YPABHCHHUS, HEPABCHCTBA M UX
CHUCTEMBI IO  YCIOBHIO  3aJadd,  MCCJIEIOBaTh
MOCTPOCHHBIE MOJENH C HWCIOJBb30BaHHEM amIapara
anreOpbl, HHTEPIPETHPOBATH OTYICHHBINA PE3yIIbTAaT.
[IpumensaTs  GYHKOIMH  ANS  MOJCIUPOBAHHA |
WCCIIEIOBaHUS PEaTbHBIX IPOIIECCOB.

Pematp npuxiragaple 3aadd, B TOM YHCIIE COIMAIbHO-
9KOHOMHYECKOTO u (u3nIecKoro Xapakrepa,
CpeICTBaMU aireOphl U MATEMATHYCCKOTO aHaJIH3a.

Poccuiickas
JJIEKTPOHHASI LITKOJIA
https://resh.edu.ru/subjec
t/51/11/

Enunas xomnexmus [IOP
http://school-
collection.edu.ru/

BO3MOXKHOCTh ~ MPHOOpECTH
HABBIK  CaMOCTOSTECIHLHOIO
peteHus TEOPETUUECKON
IPOOJIEMBI, HaBBIK
TeHEPUPOBAHUS u
odopmIieHUsT COOCTBEHHBIX
HICH, HaBBIK
YBa)KUTEIFHOTO OTHOIICHHS
K YYKUM UzIesM,
opOpMIICHHEIM B paboTax
IPYTHUX HCCIICAI0OBATEINCH,
HABBIK My OIMIHOTO
BBICTYIUICHHS nepen
ayIuTOpUeH,
apryMEeHTHPOBaHUS u
OTCTaWBAHMUS CBOEH TOYKHU
3peHHS.
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