


HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Ajiredpa M Hayajga MaTeMaTUYECKOro aHa-
nu3a» 6azoBoro ypoBHs it oOy4daronuxces 10 —11 kinaccoB pazpaborana Ha ocHoBe De-
JepajIbHOr0 rOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPEAHEro o0IIero oopas3o-
BaHMsI, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, IPEABIBIIEMBIX K MaTeMaTH4e-
CKOMY 0Opa30BaHUIO, U TPAIUIMN poccUiicKoro oOpa3zoBanud. Peanuzanus nmporpamMmbl
oOecreuynBaeT OBJIAJCHHE KIIOYEBBIMH KOMIIETEHIUSMHU, COCTABIISIONIMMHU OCHOBY MJIs
CaMOpa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUsA, IEJIOCTHOCTh OOMICKYIbTYPHOTO, JHY-
HOCTHOTO M ITO3HABATEIBHOIO PA3BUTHUS JIMYHOCTH OOYYAIOIINXCA.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauajga MaTeMaTHYECKOI'O aHAJIM3a» SBIIACTCS OJHUM M3 Haubo-
Jiee 3HAYMMBIX B MpOrpaMMe CTapIiiel IIKOJIbI, IIOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00ec-
MeYMBACT MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3YUEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a
C ApYroil CTOpOHBI, (OPMUPYET JIOTUUYECKOE U AOCTPAKTHOE MBIIIJICHUE yYalluxcs Ha
YpOBHE, HEOOXOIUMOM JJISI OCBOCHUS KYypCOB HH(OPMATHKH, OOIICCTBO3HAHUS, UCTO-
pHUH, CIOBECHOCTU. B paMkax gaHHOTO Kypca ydaluecs OBJIaJIeBalOT YHHUBEPCAIbHBIM
SI3bIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOM JIOCTHIKCHHS B MaTeMaTHYe-
ckoii popme.

Kypc anreOpsl W Hayan MaTEeMaTHYECKOTO aHaIM3a 3aKjIaJblBaCT OCHOBY IS
YCHEITHOTO OBJAJCHHS 3aKOHAMHU (DU3WKH, XUMUHW, OWOJIOTHH, TMOHUMAHUS OCHOBHBIX
TCHJICHITUH YKOHOMHUKH M OOIIECTBEHHOM JKU3HU, TIO3BOJISICT OPUECHTHPOBATHCS B COBpE-
MCHHBIX MH(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPECHHO HCIIOJIH30BaTh UX B I10-
BCEIIHCBHOW XKM3HU. B TOke BpeMms oBiajieHne aObCTPaKTHBIMU M JIOTHYECKH CTPOTHMH
MaTeMaTHYECKUMH KOHCTPYKIMSIMU pPa3BUBACT YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTH YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE M KOHKPETH3AIINIO,
a0CTparupoBaHUE U aHAJOTHIO, POPMHUPYET KPEeaTHUBHOE W KPUTHUYECKOE MBIUIeHHE. B
X0JI€ M3y4YCHHUS anreOphl M HayajJ MaTeMaTHYSCKOr0 aHajr3a B CTapIIeH IIKoJIe yJaliue-
Cs TIOJTYYArOT HOBBINA OMBIT PEIICHUS TIPUKIIATHBIX 3371a4, CAMOCTOSITEIIBHOTO IMTOCTPOCHHUS
MaTeMaTHYECKUX MOJICTICH pealbHBbIX CHUTYyaIllMid M WHTEPHPETAINH MOJYICHHBIX pellie-
HUM, 3HAKOMSATCS ¢ MPUMEPaAMU MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
B MCKYCCTBE, C BBIJAIONTUMUCS MATEMATHUYECKIMU OTKPBITUSMU U UX aBTOPAMHU.

Kypc obnmagaeT 3HaYNTEIHPHBIM BOCTIMTATEIILHBIM MTOTSHITHAIIOM, KOTOPBIN pean3y-
€TCs KaK yepe3 yueOHbII MaTepHal, CriocoOCTBYIOMNNA (OPMHUPOBAHUIO HAYYHOTO MUPO-
BO33PCHMS, TaK U Yepe3 CIeuPUKy yaeOHOH AeATEIbHOCTH, TPEOYIOIICH CaMOCTOSTEIb-
HOCTH, aKKypaTHOCTH, TIPOJOJDKUTEIHHOM KOHIIEHTPAIIMY BHUMAHUS U OTBETCTBEHHOCTHU
3a MOJY4YEHHBIN pe3ybTarT.

B ocHoBe MeTonuku oOydeHHs anreOpe W HadajaM MaTEMaTHYECKOTO aHajau3a Jie-
KUT TESITCIILHOCTHBIA MPUHIIATT O0YICHHUS.



Crpykrypa Kypca «Anrebpa v Hayajla MaTeMaTHYECKOT0 aHaIM3a» BKJIFOYAET CJe-
IYIOIINE COAEPHKATEIbHO-METOIUUECKUE JTUHUN: «YHucna u BeUUCIeHUs», « DyHKINU U
rpadukny, «YpaBHEHUSI U HepaBeHCTBa», «Havama maTeMaTndeckoro aHaimza, «MHO-
YKECTBA U JIOTHKa». Bce OCHOBHBIE CONEPKATEIbHO-METOANYECKUE JTUHAN U3Yy4atOTCs Ha
MPOTSKEHUU ABYX JIET OOYyUEHHS B CTapIIEH IIKOJIE, €CTECTBEHHO JIOMOJIHSS APYT Apyra
Y MOCTEIIEHHO HACHIIIASICh HOBBIMM Te€MaMHU U pazaeiaMu. JlaHHBIN Kypc SIBJISIETCS] MHTE-
I'PATUBHBIM, IOCKOJIBKY OOBEAUHSET B ce0€ COJIepKaHUE HECKOJbKUX MaTeMaTHYCCKHUX
TUCITUIUINH: anre0pa, TPUTOHOMETPHS, MaTEeMAaTHUECKUN aHAIW3, TEOPUS MHOXKECTB H
ap. ITo Mepe Toro Kak ydaimuecs OBIIaJeBalOT BCE OoJiee MUPOKUM MAaTEMAaTUIECKUM arfl-
rmapaToM, y HAX TOCIEI0BATEIBHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYI0 MOJEIb pealbHONM CUTYaIluU, IPUMEHSATh 3HAHUS, TTOJTYUYCHHBIE B KYp-
ce «AnrebOpa W Hauvaja MaTEMaTUYECKOTO aHAIM3a», JUIS PEIICHHS CaMOCTOSITEIBLHO
chopMyIHpOBaHHON MaTEMaTUYECKOM 3a7auM, a 3aT€M UHTEPIPETUPOBATH MOJTYUCHHBII
pe3yJIbTAT.

ConepxaTenpHO-MeToANYecKas TuHU «Hucaa v BEIYUCICHUs» 3aBepiinaet hopMu-
POBaHHE HABBIKOB MCIIOJIb30BaHUS JECHCTBUTEIBHBIX YHCEN, KOTOpOEe OBLJI0O HavyaTo B OC-
HOBHOH I111KOJIe. B cTapieit mkose ocoboe BHUMaHUE yaeaseTcss (POpMUPOBAHUIO TTPOU-
HBIX BBIYMCIUTEIIbHBIX HABBIKOB, BKIIOUYAIOIINX B CEOS UCIIOIB30BAHUE PA3IMYHBIX PopM
3allUCU JIEMCTBUTEIBHOTO YMCJIA, YMEHHE PAIMOHAIBHO BBINOJHATH JIEUCTBUS C HUMH,
JenaTh MPUKUIKY, OLICHWBATh pe3ynbTaT. OOydaroniydecs: MOIy4aloT HaBBIKHM MPHOIIH-
KEHHBIX BBIYMCIICHUM, BHITIOJIHECHUS JCUCTBUM C YUCJIAMH, 3alIMCAHHBIMU B CTaHJIAPTHOMN
dbopme, UCTOIB30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHWUBAHMS UYMCIIOBBIX BBIpAXKE-
HUMN.

JIunus «YpaBHEHUS U HEPABCHCTBA» Peau3yeTcsl Ha MPOTSKEHUH BCETO 00yUYeHUS
B CTapIIEH IIKOJIE, MOCKOJIBKY B KXKJIOM Pa3Aeiie MporpaMMbl MPEAYCMOTPEHO PEIICHUE
COOTBETCTBYIOIIMX 3a7a4. O0ydJaroniyiecs OBlIaACBalOT Pa3INIYHBIMU METOJIAMH PEIIICHHS
L[EJIbIX, PAIIMOHATBHBIX, UPPALIMOHAIIBHBIX, TOKA3aTEIbHbIX, JOTAPU(DMUIECKUX U TPUTO-
HOMETPUYECKUX YPABHECHUM, HEPABEHCTB U UX cucTeM. [lomyueHHbIe YMEHUS UCTHOJIb3Y-
IOTCSl TIPY MCCIIEIOBAaHUU (DYHKIIMH C IMMOMOIIBIO TIPOU3BOIHOM, PEIICHUH MPUKIATHBIX
3a/1a9 W 3aJla4 Ha HaXOXJACHHE HAMOOJBIINX W HAaMMEHbBININX 3HaueHUU QyHKumu. JlaH-
Has coJiepKaTebHas JIMHKS BKIIFOYAeT B ce0s Takke (OpMUpPOBAHHE YMEHUHN BBITIOIHATH
pacué€tel o dopmysiaMm, NpeoOpa3oBaHUs LEJbIX, PAIIMOHAIBHBIX, UPPALUMOHATBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKCHUN, COAEPKAIIMUX CTEIEHU U JIoTa-
pudmMbl. brarogaps u3ydeHHIo aiareOpandeckoro MaTepuayia MPOUCXOAUT NajbHenIee
pPa3BUTHE AJITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHHUS yYaiuxcs, (OpMUPYIOTCS
HaBBIKU JICIYKTUBHBIX PacCyXIAeHUU, paOOThl ¢ CUMBOJILHBIMH (DOpMaMH, MpejCTaBiie-
HUSI 3aKOHOMEPHOCTEN W 3aBUCHMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. Asire0Opa mpej-
naraeT 3(Q(PEeKTUBHbIE WHCTPYMEHTHI IS PELICHUs] MNPAKTUYECKUX M E€CTECTBEHHO-
HAYYHBIX 3a/a4, HAIVISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK sI3bIKa HAYKHU.



ConepxarenbHo-MeToudeckas JUHUS «DyHKUUUA U rpaduKu» TECHO MeperieTa-
€TCs C IPYTMMU JIMHUSIMU Kypca, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3aJa€T MOCIEI0BATEIb-
HOCTh M3y4eHHsI Marepuana. V3yueHue CTeneHHOMU, MoKa3aTeIbHOU, JorapupMUIecKon
U TPUTOHOMETPUYECKUX (YHKIIUNA, UX CBOMCTB W TPadUKOB, WCIOIH30BaHUC (HYHKITHIA
JUISL pEIICHUS 3a/1ad U3 JAPYrUuX YYEOHBIX MPEIMETOB U PEAbHOM JKU3HU TECHO CBSI3aHO
KaK C MaTEMaTUYECKUM aHaJU30M, TaK U C PEIICHHEM YpPaBHEHUN M HEpaBeHCTB. lIpu
ATOM OOJBIIOE BHUMAaHHUE YieiseTcss (OPMUPOBAHUIO YMEHUS BBIpaxaTh (popmyiaMu
3aBUCUMOCTH MEXAY Pa3IMYHBIMH BEIWYMHAMU, WUCCIIEA0BATh TOJyYCHHBIE (DYHKITUH,
CTpouTh UX Tpaduku. MaTepuan 3Toil coaepKaTeTbHOW JHMHUM HAalleJIeH Ha Pa3BUTHE
YMEHUU U HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCMMOCTH MEXK]ly BEIIMYMHAMU B pa3-
JUYHON opMe: aHATMTHUYECKOU, Tpaduyeckoi U cioBecHOW. Ero m3ydeHue croco0-
CTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHUIO U KOH-
KPETHU3alllH, HCTIOJIb30BAHUIO AHAJIOTHA.

ConepxarenpHas nuHusa «Havama mMaremMaTHyecKkoro aHain3ay ITO3BOJIIET CyLIe-
CTBEHHO pACIIUPUTHh KPYr KaK MaTEMAaTHYECKUX, TaK U MPUKIATHBIX 3a]a4, JOCTYITHBIX
0Oy4JaronumMcsi, y KOTOPBIX MOSBIISIETCS BO3MOKHOCTb UCCIEA0BATh U CTPOUTH rpaduKu
GyHKIMIA, OTpeesaTh X HauOOJbIINE U HAUMEHBIIINE 3HAYCHUS], BBIYUCIIATH TUIONIA N
¢buryp u o0bEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOpEHUs IpoleccoB. J[aHHas conepxa-
TEJIbHAS JIMHUSI OTKPHIBAET HOBBIE BO3MOXHOCTH MOCTPOCHUSI MATEMAaTHUYECKUX MOJIEIIECH
peanbHbIX CUTyalluid, HAXOXJIEHUS HAWJIY4Iler0 PEIICHUSI B MPUKIIAIHBIX, B TOM YHCIIE
COIMAJIbHO-D)KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMU MAaTEMATHYECKOTO aHa-
JM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaJIbHO-JIOTMYECKOTr0 U KPEaTUBHOTO
MBIIIUICHUS, (OPMUPOBAHUIO YMEHUN pPacO3HABATh MPOSBJICHUS 3aKOHOB MaTeMaTUKH B
HayKe, TEXHUKE U UcKyccTBe. OOyyaromuecs y3HaT O BbLAAIOUIMXCS pe3yibTaTax, Mo-
JYYEHHBIX B XOJ€ Pa3BUTHUSI MATEMAaTUKH KaK HAyKH, U UX aBTOpax.

ConepxaTenpHO-MeToANYECKast TUHUSA «MHOXKeCTBa U JIOTUKa» B OCHOBHOM IIO-
CBSIIIEHA DJIEMEHTAM TEOPUM MHOXKECTB. T€0pPETUKO-MHOKECTBEHHBIE NPEICTABICHUS
MIPOHMU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKHU U MpeaiaratoT Haubosee yHuBepcaib-
HBIN S3BIK, OOBEAUHSIONINN BCE pa3/ielibl MAaTEMAaTUKU U €€ TIPHIIOKEHUM, OHU CBS3bIBa-
IOT Pa3Hble MATEMATUYECKUE TUCUUILIUHBI B eanHOe 1eoe. [loaTomy BaxkHO AaTh BO3-
MOKHOCTb IIKOJIbHUKY ITOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW Ma-
TEMATHUKU U UCIIOJIb30BATh €T0 JIJI1 BEIPAXKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hayajna MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKKE OC-
HOBBI MaTE€MaTUYECKOTO MOJICTUPOBAHMSI, KOTOPhIE MPHU3BaHBI CPOPMUPOBATH HABBIKH
MIOCTPOCHUSI MOJIENICH PEAIbHBIX CUTyallli, UCCICAOBAHUS 3TUX MOJEIIEN C MOMOIIBIO
anmnapara anreOpbl 1 MaTEMaTHUYE€CKOT0 aHAIN3a U UHTEPIIPETAI[MU MTOJIYYEHHBIX PE3YIib-
TaToB. TakWe 3a7aHus BIUIETEHbI B KaXJbI M3 Pa3AeiiOB MPOrpaMMbl, TOCKOJIBKY BECH
MaTeprall Kypca IUPOKO UCIIONb3YETCs I pElIeHNs NPUKIaaHbIX 3aaa4. [Ipu pemenun
peaNbHBIX TMPAKTHUYECKUX 3a/lad ydalluecs pa3BHBAIOT HAOII0IAaTeTbHOCTh, YMEHUE



HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsi, UCIOIb30BATh AHAJIOTHIO, 0000IATh U
KOHKpPETU3UPOBaTh MpodsieMy. JlesTenbHOCTh M0 (OPMUPOBAHMIO HABBIKOB PEIICHUS
NPUKJIAJHBIX 3a7]a4 OpPraHu3yeTcs B MPOIECCe M3YYEHMs] BCEX TeM Kypca «Auredpa u
Hayaja MaTeMaTHYE€CKOTO aHAJIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM TUTaHE Ha M3ydeHHE Kypca aireOpbl M Hadajl MaTeMaTHIeCKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOJUTCA 2 yaca B Heelnto B 10 kimacce u 3 yaca B Henelnto B 11 kJac-
ce, Bcero 3a JiBa roga odydenus — 170 yacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneueie unciaa. OOBIKHOBEHHBIE U JECATHUHBIE IPOOH, IPOLEHTHI, OECKO-
HEYHbIE MepHOoJNYecKre ApoOu. ApupMeTHIecKre ornepanii ¢ palioHaIbHbIMU YHC-
Jamu, npeoOpa3oBaHUs YHCIOBBIX BbIpaxeHUil. IIpuMenenue apobel u MpPOIEHTOB
IUISL PELICHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciie 3HAHUW U pEAIbHOW JKU3HMU.

JleiicTBuTenbHBIC UKciia. PalimoHanbHble U UppalMoHabHbIe Ynciaa. ApudmMeru-
YECKHUE ONEPALMH C JEHCTBUTEIbHBIMU YHcIaMi. [IpubimkxEénHble BRIYMCICHUS, Tpa-
BWJIA OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenensp ¢ uensiM nokazartesneM. CtanaapTHas ¢popMa 3alucu 1eHCTBUTEIBHOTO
yucna. Mcnonb3oBanue noaxosiien GopMbl 3anucH AEUCTBUTEIbHBIX YUCEI IS pe-
IICHUS NIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. JleicTBus ¢ apupMeTHuYECKu-
MH KOPHSIMU HAaTypaJbHOU CTENEHHU.

CuHyC, KOCHHYC U TaHT'€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apK-
TAHI'€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHHe TPUTOHOMETPUUYECKHUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPU-
yeckue GopmyIibl.

YpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHWN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3a1ad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOU KU3HH.

DOyHKUMU ¥ TpaGuKHn

OyHKIus, cnocoosl 3ananus ¢yHkiuu. ['paduk pyakumun. BzaumHo obpaTHbIe
byHKIIUN.

O6nactb onpeneneHuss 1 MHOXKeCTBO 3HaueHu pynkiuu. Hynu ¢pynkuuu. Ipo-
MEXYTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

Crenennast QyHKIMS ¢ HaTypaJdbHBIM W LI€JIbIM MOKa3aTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.

Tpuronomerpudeckasi OKpy>XHOCTb, OIpeneJeHIEe TPUTOHOMETPUUECKUX (DYHK-
UM YUCIIOBOTO apTyMEHTA.

Hayana MmaTeMaTH4ecKOro aHajam3a



[TocnenoBarenbHOCTH, CIOCOOBI 3a/aHUs MOCIIENO0BATENILHOCTEH. MOHOTOHHbBIE
[OCJIE10BATEIbHOCTH.

Apudmerrueckas M TreomMeTpudeckas Iporpeccud. beckoHeuHo yObIBarolas
reoMmerpuyeckas nporpeccus. Cymma OECKOHEYHO yOBIBAIOLIEH T€OMETPUUYECKOM MTPO-
rpeccun. Popmyra CIOXKHBIX MPOLEHTOB. Mcnoap30BaHte NPOrpeccur ISl peIIeHus
peaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

MHoxecTBO, onepaiuu Haja MHOXecTBaMH. /{uarpammsl Jitiiepa—Benna. Ilpu-
MEHEHHE TEOPETUKO-MHOXECTBEHHOI'O amnmnapara JiJisl ONMCAHMS pPeajJbHbIX MPOLIECCOB
U SIBJICHU, IPU PEILIEHUH 3aa4 U3 APYTUX YIEOHBIX MTPEIMETOB.

Omnpenenenue, TeOpeMa, CIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yncna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BhIpAXKEHUM, COAEPKAIIMX CTEIIEHU C pPallMOHAIBHBIM MOKa3a-
TEJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucrteMbl TMHENHBIX YpaBHEHUNU. PelieHne mpuKIIagHbIX 3a1a4d ¢ MOMOIIBIO CH-
CTEMBI JINHENHBIX YPABHEHUU.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMmenenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX
3a/1a4 ¥ 3374 U3 pa3IMuHbIX 00JIacTell HAYKU U PeAIbHON HKU3HHU.

DOyHKUMU ¥ TpaGuKHn

Oynknus. Ilepuoguueckue ¢yHkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMBI QyHKIMH. HanOosnbliee 1 HauMeHblllee 3HauUeHUE (QyHK-
LMW HA IPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTenbHas u orapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKH.

Ucnonp3oBanne rpagukoB QyHKIMI A pENICHUS] YPABHCHUA U TUHEHHBIX CH-
CTEM.



Hcnons3zoBanue rpadukoB GyHKIMM AJ1 UCCIEIOBAHUS MPOLECCOB U 3aBUCHUMO-
CTEH, KOTOPbIE BO3HUKAIOT MPHU PELICHUH 3aJ1ay U3 JPYrUX YYEOHBIX MPEIMETOB U pe-
AJIbHOU JKU3HU.

Havana MaTeMaTH4eCKOr0 aHAJIU3a

HenpepsiBable GyHKIMH. MeTOA HHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[TpousBoanas dhyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoaHbIe d1eMEHTapHBIX (YHKIUNA. DOPMYIIbI HAXOXKACHUS MPOU3BOIHOMN
CYMMBI, TIPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHne Mpou3BOAHON K UCCIEAOBAHNIO QYHKIIUIT HA MOHOTOHHOCTB U 9KC-
TpemyMbl. Haxoxnenne HanOobIero 1 HaMMEHbBIIETO 3HaUCHUsI (PYHKIIMHM Ha OTpe3-
KeE.

[IprMmeHeHne TPOU3BOTHOM I HAXO0XKICHUS HAUJTY4IlIEro pEuIeHNs B MPUKIIA/I-
HBIX 3a/1ayax, JJIsl ONMPENEJICHHUs] CKOPOCTH Ipolecca, 3aJaHHOro (opMyJIol WM rpa-
puxom.

[TepBooOpaznas. Tabnuiia nepBOOOPaA3HBIX.

WNurerpan, ero reomerpuueckuii U puandeckuil cMbICi. BerurciieHne nHTerpaia
o ¢opmyne Herotona—IJleitObnuiia.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenune y4yebHOrO TIpenMera «MaremaTukay JOHKHO 00eCredrBaTh J10CTHKE-
HUE Ha YPOBHE CpeAHEro oOuiero oOpa3zoBaHUs CIEAYIOMIMX JTUYHOCTHBIX, METampea-
METHBIX U MIPEIMETHBIX 00Pa30BATEIbHBIX PE3yIhTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMPOrpaMMbl yueOHOro npeamera «Marema-
THKa» XapaKTEPU3YIOTCH:

I'pasxtaHCKOE BOCITUTAHUE:

Cc(OPMUPOBAHHOCTBIO I'PAXKAAHCKOW MO3ULIMK O0YYaroUIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JI€HA POCCUHCKOIO OOIIECTBA, MPEICTaBICHUEM O MaTEMaTHYECKHX
OCHOBaX (DYHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHUM, TPOLIEAYpP IPak1aHCKOTO
oO1ecTBa (BBIOOPHI, ONIPOCHI U MP.), YMEHUEM B3aUMOJIEUCTBOBATH C COI[UATBLHBIMU UH-
CTUTYTaMH B COOTBETCTBUHU C UX PYHKIHUSIMHU U HA3HAYCHUEM.

ITatproTHyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCUNUCKON TIpa)KTaHCKOW MIECHTHUYHOCTH, YBAaXKECHHUS K
IIPOIIOMY M HACTOSILIEMY POCCHMCKOM MaT€MaTUKH, LIEHHOCTHBIM OTHOLUIEHUEM K JI0-
CTMIKEHHUSIM POCCUMCKUX MAaT€MaTUKOB M POCCUMCKOM MaTeMaTHYECKOW WIKOJIBI, K HC-
MI0JI30BAHUIO 3TUX JOCTHKEHHUH B IPYIHX HayKaxX, TEXHOJIOTUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapojna; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, 3TUYECKOTO MOBEIEHUS, CBA3aHHOIO C MPAKTUYECKUM IIPH-
MEHEHUEM JTOCTHKEHUN HAYKHU U IESITEIBbHOCTHIO YUEHOT0; OCOZHAHUEM JINYHOTO BKJIA-
Ja B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro.

DcTeTHYEeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKIIIOYAs ICTETUKY MATEMAaTUYECKUX 3aKO-
HOMEPHOCTEN, 00BEKTOB, 3a/1a4, pEUIEHUH, PacCyKIE€HUI; BOCIPUUMUYHUBOCTBIO K MaTe-
MAaTHYECKUM ACTIEKTAM PA3JIUYHBIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTHIO YMEHHSI IPUMEHSITh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOr0 U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOTO OTHOUIEHUS! K CBOEMY 3]10-
POBBIO (310POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U OTHbIXA, pEryJspHas
¢u3nueckas akTUBHOCTD); (DU3MUECKOr0 COBEPIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTHUB-
HO-03JJOPOBUTENBHOU NESATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LEHHOCTH TPYAOJIO0Us; UHTEPECOM K pa3-
JUYHBIM cepaM TpodecCUOHATBLHON AESTeNIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€
MIPWIOKEHUSIMU, YMEHUEM COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyayiei mpodeccun u pea-



JIN30BBIBATH COOCTBEHHBIE JKU3HEHHBIC TNUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K MaTe-
MaTUYECKOMY 0O0pa30BaHMIO U CaMOOOPA30BaHUIO HA MIPOTSIKEHUU BCEH KU3HU; TOTOB-
HOCTBIO K aKTMBHOMY YYacTHIO B PCIICHHHM MPAKTHYECKUX 3a7ad MaTeMaTHYCCKOU
HaIpaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAaHHE:

c(hOPMHUPOBAHHOCTHIO SKOJIOTHYECKONW KYJIBTYphI, MOHUMAHUEM BIIMSHUS COIH-
aITbHO-?KOHOMHUYECKHUX IPOIECCOB HAa COCTOSHHUE TMPUPOJHOW W COIMATIBLHOM CpPEbl,
OCO3HAHHUEM TJIOOATBHOTO XapakTepa IKOJIOTHYECKUX MPoOJieM; OpUeHTAIMeH Ha TIPH-
MEHEHUE MATEeMaTUUYECKUX 3HAHUM ISl pElICHUs 3a/1ady B 00JIACTH OKpY»Kalollleu cpe-
IIbl, TUIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUN JIJISI OKPYKaro-
ICU CPEIBI.

IlenHOCTH HAYYHOTO IMO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKW U OOIIECTBEHHON MPAKTUKHU, TOHUMAHUEM MATEeMaTUYECKOW HAyKH
Kak cepbl YeTOBEUECKOM JEITEILHOCTH, TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIs pas-
BHUTHS [IUBUJIM3AIIMN; OBJIQJCHUEM S3BIKOM MAaTEeMaTHKH U MaTeMaTHYCCKON KyJIbTypOu
KaK CpPEeJICTBOM ITO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIIECTBIISITH MPOCKTHYIO U UCCIIE0BA-
TEJbCKYIO JEATeIbHOCTh UHAUBUIYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI ITporpaMMbl yueOHoro mnpeamera «Ma-
TEMAaTHUKa» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATIbLHBIMU HO3ZHABAMETIbHbIMU Oeli-
CMBUAMU, YHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU OEUCTNBUSMU, YHUBEPCATIbHBIMU pezy-
JIAMUBHBIMU OeUCTNBUSMU.
1) Vuueepcanvuvie noznasamenvmsvle oeticmeus, obecneuusarom Gopmuposanue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00YYAOWUXCA (0C80eHUe MemO0008 NO3HAHUSL OKDY-
JoHcaowe2o Mupa, npuMeHeHue J102UYeCKUx, UCCie008amelbCKUx onepayull, YMeHull pa-
bomams ¢ ungopmayueii).
ba3oBrle Jornueckue nercTBU:
e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKUX 00b-
€KTOB, TIOHSTHI, OTHOIIEHUH MEXIY MOHATUSIMH; (POPMYJIHPOBATH OMpe/ese-
HUS TIOHATHH; YCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIUU, OCHO-
BaHUS 1151 000OIICHUS U CPAaBHEHUS, KPUTEPUU MPOBOMMOI0 aHAIIN3;

e BOCHpPUHUMATH, (POPMYIMpPOBaTH M MPeOOPA30OBHIBATH CYXKICHUS: YTBEPIH-
TeJbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

e BBISBIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSIX; MIPeajiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;



e JIeNIaTh BBIBOJBI C HMCIIOJH30BAHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX W MHIYK-
TUBHBIX YMO3aKJIIOUEHUH, YMO3aKITIOUCHHIA 110 aHAJIOTHH;

e TIPOBOAWTH CAMOCTOSITEIIBHO JTOKA3aTeIhCTBA MAaTEMaTHYECKHX YTBEP)KICHUH
(TpsiMBIE ¥ OT MMPOTUBHOTO), BRICTPAUBATh aPTYMEHTAIIUIO, PUBOIUTE TIPHME-
PBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;

e BBIOMpaThH crOoco0 permieHust yueOHON 3amaun (CpaBHUBATh HECKOJIBKO BapHaH-
TOB pEIICHUs, BHIOMpaTh Hanboyiee MOAXOAAIINN C YIETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPUEB).

basoBble uccnenoBaTenbcKue 1eUCTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS; Pop-
MYJTHPOBATh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, yCTaHABIIH-
BaTh HCKOMOE W JaHHOE, (OpMHUPOBATH TUTIOTE3Y, APIYMEHTHUPOBATH CBOIO IIO-
3UIINI0, MHEHHUE;

e TPOBOAHWTH CAMOCTOSITENIHO CIUIAHWPOBAHHBIM AIKCIEPUMEHT, WCCIEIOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJIECHUS, Ipo-
1[ecca, BBISIBICHUIO 3aBUCHUMOCTEN MEXIy OOBEKTaMH, SIBICHUSMH, Mpoliecca-
MU;

e CaMOCTOSITENBHO (OPMYITHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJIbTaTaM Mpo-
BEJIEHHOTO HAONIOJCHUS, UCCIEIOBAHUS, OLICHUBATh JTOCTOBEPHOCTH MOJTyUCH-
HBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE NpOILECCa, @ TAKXKE BBIABUIATH MPEIO-
JIO’KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Paborta ¢ nundopmariuei:

e BBIABIITH Je(OUIUTHI HHPOPMAIIUH, TaAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BO-
IPOC U IS pEIIeHUs 3a/1a4H;

e BbIOMpaTh MH(OPMAIMIO U3 MCTOYHUKOB PA3JIUYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3HPOBATh MU WHTEPIPETHPOBATH HHPOPMAINIO PA3INIHBIX BHUIIOB H
dbopm npeacTaBIeHUS;

e CTPYKTYypUPOBaTh MH(POPMAIIUIO, TPEACTABIATh €€ B PAa3IMYHbIX (opmax, Wil-
JOCTPUPOBATH TpadUUECKU;

e OIIEHMBATh HANEKHOCTh MHPOPMALUU TIO CAMOCTOSTEIBHO C(HOpMyIHpOBaH-
HBIM KPUTEPHSIM.

2) VHnusepcanvnvle KomMMyHuKamueHnvle Oelicmeus, 00ecneyusarom c@opmupo-

BAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Ob61eHue:

e BOCHPUHUMATH U (HOPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSAMH H
[EeJNsSIMH OOINEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M MMMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS 10 XOAY PEIICHHUs 3a7auH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;



B XoJle 0OCyXJeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIA€MOMl TEeMBbl,
npo0sieMbl, pelaeMoi 3aJlauu, BhICKa3bIBaTh WJIEH, HAIICJICHHbIE Ha TIOUCK pe-
IICHUS; COMOCTABJISITH CBOM CYXJICHHS C CYXICHHUSIMHU JPYrMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3IUYKE U CXOJICTBO MO3UIINI; B KOPPEKTHOU opMme
(dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEICTaBIATh PE3yJbTaThl PEIICHUs 3aJauyM, SKCIEPUMEHTa, MCCIEIOBaHUA,
IPOEKTa; CaMOCTOSITENIbHO BBIOUpPATh (hOpMaT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CoTpyAHUYECTBO:

MMOHUMATh W UCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON U MHAWBUAYaJIbLHOMN pa-
OOTBI MPH pElICHUH YYEOHBIX 3a7a4; IPUHUMATh 1IeJIh COBMECTHOM JEATEIbHO-
CTH, TJIAHUPOBATH OPTraHU3AIMIO0 COBMECTHOU padOThI, paclpeaesiaTh BUIbI pa-
00T, JOTOBapHUBATHCS, OOCYXXAaTh MpPOILIECC M pe3ysibTaT paboThl; 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax padboThl (0OCykaeHus, OOMEH MHEHH,
«MO3TOBBIE MITYPMBD» U WHBIC); BBHIMOJIHATH CBOIO YaCTh padOThl U KOOPJIUHU-
pOBaTh CBOU JICUCTBUSI C JPYTUMHU 4JI€HAMU KOMAaHJIbI; OICHUBATh KAa4YECTBO
CBOETO BKJIaJia B OOMIUI TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM ydacCT-
HUKaMH B3aWMOICHCTBHUS.

3) Vuusepcanvnvie pezynamuenwvle Oeiicmsus, obecnevusaiom @opmuposanue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUS 3a7a4u, BHIOUPATh CIIOCO0 pelIeHus ¢ yué-

TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTHPOBATh U KO-
PEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM MHGOPMAITIH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU MO3HABATEIHLHON pedieKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPoIecca U pe3yibTaTa PeIIeHUs] MaTeMaTH4de-
CKOM 3aJauu;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUM 3aJ1a4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JIaH-
HBIX, HAMJICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa IEJIN U YCJIOBHSAM, OOBSICHITh MPUYHHBI
JOCTKEHUS WM HEAOCTKEHUS PE3yJIbTaTOB JIEITEIbHOCTH, HAXOIUTh OIIUO-
Ky, 1aBaTh OLICHKY NIPUOOPETEHHOMY OTIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Ainredpa M Hayajia MaTEMaTHUYECKOTO aHaliv3ay Ha
YpOBHE cpeaHero olmiero oOpa3oBaHus JOHKHO 00eCTeunBaTh JOCTUKEHHUE CIETYIO-
IIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBaTh MOHITUSIMH: PAIIHOHATBHOE U JEHCTBUTEIHFHOE YHCIIO, OOBIKHOBEH-
Hasl ¥ IECATUYHAS IPOOb, MPOLIEHTHI.

BoinonHATe apudmernyeckue onepanyy ¢ palMOHAIbHBIMU U JIEHCTBUTEIBHBIMU
YUCIIAMU.

BoInonHaTs NpuOIMKEHHBIE BBIYMCIICHMS], UCIOIb3YSl NpaBuia OKPYIJICHHUS, Je-
JaTh NIPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUM.

OnepupoBarh MOHATUSMU: CTENEHb C LIEJIBIM MOKa3aTejaeM; cTaHaapTHas dopma
3aMCHU JEUCTBUTEIBHOTO YNCIIA, KOPEHb HAaTYpaJIbHOW CTENEHU; UCIOJIb30BaTh IOAX0-
JAI1YI0 GopMy 3allucy JIEHCTBUTENBHBIX YHCE Ul PELICHHUS MPaKTUYECKUX 3a7ad U
MIPE/ICTABICHUS TaHHBIX.

OnepupoBarh NOHATUSAMHU: CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOIO yTIJa; HMC-
M10JIb30BaTh 3alKMCh IPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE (PYHK-
07078

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSIMU: TOXKJECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PAIMO-
HaJbHOE, UPPAIMOHAILHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YpaBHE-
HUE;

BoInonHATE peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUHN U peliaTh TPUTO-
HOMETPHUYECKUE YPABHEHHUS.

BoInonHATh npeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX U MPPALMOHAIBHBIX BbIpa-
KEHUHN U pelaTb OCHOBHBIE TUIBI LEIbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX YpaBHE-
HHUU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs W HEPABEHCTBA IS PEIICHHUS MAaTEMaTUYECKUX 3a1ad U
3a/1a4y U3 pa3IuvHbIX 00JacTel HAYKH U peajbHOM KU3HHU.

MopenvupoBaTh pealibHbIE CUTYallUd Ha SI3bIKE aJireOpbl, COCTABISATh BhIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 33Ja4d, MUCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBath NOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHus (PYyHKIMU, 00JaCTh OIpe-
JIENIEHUs] U1 MHOKECTBO 3HA4YeHMM (PyHKUUHU, Tpaduk (QyHKIMM, B3aUMHO OOpaTHBIE

GbyHKIHH.



OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKUUHU, HYTU (QYHKLUH,
MPOMEKYTKH 3HaKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GYHKUUH IS pelIeHHs YpaBHEHUH.

Crpouth U unTaTh rpaduKu JTUHEHHON (QYHKUIWHU, KBaJAPATHUYHON (DYHKIUHU, CTe-
NEeHHOW (DYHKIUU C LIETBIM MTOKa3aTesIeM.

Hcnonb3oBath rpaduku QyHKIUH I UCCIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEN
IpU pelIeHUH 3a/1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U peasIbHOW KU3HM; BBIPAXKaTh
dbopMyiaMy 3aBUCUMOCTH MEXy BETUYMHAMHU.

Hauyana maTeMaTH4yeckoro aHajaimusa

OmnepupoBaTh MOHATUSMU: TMOCIEAOBATEIBHOCTh, apuMeTHUecKass U TeOMETPH-
yecKas [POrPeCcCUu.

OnepupoBaTh MOHATHSMH: OECKOHEUHO YOBIBAIOILIasi T€OMETpUYECKas Iporpec-
CHsl, CyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MTPOTPECCUH.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCJIEIOBATEIILHOCTEH M MPOrpecCUil JUIsl pelieHus pe-
aJIbHBIX 3a]1a4 MPUKJIAJHOTO XapakTepa.

MHoKecTBa M JIOrMKA

OmnepupoBath MOHATHIMH: MHOXKECTBO, OTIEPAIH HaJ] MHOKXECTBAMH.

Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaT s OMUCaHUS peabHBIX
IPOLIECCOB U SIBJICHUH, TP PELICHUH 33]a4 U3 IPYTHX y4EOHbBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENIEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KUIACC

Yucaa v BBIYUCICHUSA

OnepupoBaTh NOHATUSIMU: HATYypaJdbHOE, LIEJIO€ YUCIIO; MCMOJIb30BaTh MPU3HAKU
JNEJIMMOCTH LEJbIX YKCEN, Pa3JI0KEHUE YMCIIA HAa MPOCThIE MHOXHWTEIH Ul PELICHUS
3a7ad4.

OrneprpoBatTh MOHIATHEM: CTETIEHB C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, AECATUYHBIE U HATypalbHBIE JIOTa-
pudMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOWMCTBA CTEMEHU sl MPeoOpa3OBaHMs BBIPAKEHUI; OMEPUPOBATh
MOHSTUAMU: TIOKA3aTEJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI IMOKa-
3aTEJbHBIX YPABHEHU U HEPABCHCTB.

BreinonHaTe npeobpa3zoBaHus BBIPAKEHUM, COAEpPKAIMUX JIOTapu(MbI, OMEPUPO-
BaTh MOHATHAMU: JTOTapu(MUIECKOE YpaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TH-
MBI JIOTApU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemennst npocTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBarh MOHATUSAMHU: CHCTEMa JIMHEWHBIX YPaBHEHHW M €€ pelleHue; uc-
[I0JI30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM IS PEIICHMS IPAKTUYECKUX 3a4a4.

HaxonuTts pemeHus npocTeHMX CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX ypaB-
HEHHUU U HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE aJIreOpbl, COCTABISATh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 3aJ1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM ammapaTa aareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHUSAMU: NEpUOANYECKas (PYHKIMS, MPOMEXKYTKH MOHOTOHHO-
cTH (QYHKIUH, TOYKUA SKCTpeMyMa (PYHKIIMH, HauOOJblIIee U HAUMEHBIIECE 3HAYCHHUS
(GYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX JJISl MCCIEAOBaHUS (YHKIUH, 3aJaHHOU
rpauKOM.

OnepupoBath MOHATUSAMU: TPAPUKHA MTOKA3ATEIbHOM, JIOrapu(PMUUECKON U TPUTO-
HOMETPHUYECKUX (PYHKIUI; N300pakaTh UX HA KOOPJMHATHOM IUIOCKOCTU U HCIONb30-
BaTh JUISl PELICHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM MJIOCKOCTU IpapUKU JUHEUHBIX YpaBHEHUH U HC-
I10JIb30BaTh UX Il PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnonb3oBath rpaduku GyHKIUN 119 UCCIEAOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH
U3 JIPYyTruX Y4eOHBIX TUCLHILIINH.

Hayana mareMaTH4eCKOro aHAIU3a

OnepupoBaTh MOHATUSIMH: HENPEpPbIBHAS (YHKIMS; MPOU3BOAHAA (DYHKUUU; HUC-
M0JIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHON JUIsl peLIEHUs 3a/1ay.

Haxonuth mnpou3BOAHBIE AJIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH MPOU3BOJHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOJHYIO NIl UCCIIENOBaHUS (PYHKIMM Ha MOHOTOHHOCTh M
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NPOU3BOAHYIO MU HAXOXKJICHMS HAWIYYIIETO PELICHHS B IPH-
KJIAJIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX, 3a4a4ax.

OnepupoBaTh MOHATUSIMU: NEPBOOOpa3Has U WHTErpai; MOHUMATh TeoMeTpuye-
CKUi U (PU3UYECKUN CMBICIT UHTETpAIA.

Haxonuts nepBooOpa3Hble 3J€MEHTAPHBIX (YHKUUH; BBIYUCIATH HMHTErpasl Io
dhopmyne HetoTrona—JleiOHuia.

Pemate npukiagHbie 3aa4d, B TOM YHUCIE COLMAIBLHO-?KOHOMUYECKOTO U (PU3HU-
YECKOI'0 XapaKTepa, CpeICTBaAMU MATEMAaTUYECKOTO aHAIU3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXecTBa pallMOHANIBHBIX U IEHCTBUTEIb-
1 HBIX yKucel. PallMOHAIbHBIE YPABHEHUS U 14 1
HEpaBEHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ 1eIbIM Mo- 6
KazaTresiem
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
4 @OopMyIIBI TPUTOHOMETPHH. 29 1
TpuronomeTpuuecke ypaBHEHHUsI
5 [TocnenoBarenbHOCTH M NPOrPECCUN 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
5 Jlorapudmuueckas ¢pynkuus. Jlorapudpmu- 12
YeCcKUe YpaBHEHHs U HEPaBEHCTBA
3 Tpuronomerpruyeckue GyHKIHHA U UX Tpa- 9 1
¢ukn. TpUroHOMETPUYCCKUE HEPABEHCTBA
4 [TpousBoanas. [Ipumenenre mpou3BOIHOM 24 1
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUI 12 1
7 HatypanbHble 1 1enbie yncia 6
3 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




YUYEBHO-METOJJNUYECKOE OBECIIEYEHUE OBPA30BATEJIb-
HOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

[II.A.AnmumoB u ap. Anrebpa ¥ Hadyaia MaTeMaTudeckoro anamuza 10-11
KJ1acChl 0a30BbIN U yriryOsaeHHbIH ypoBHU M: [IpocBemenne 2017 r.,

AranacsH JI.C. u gp. I'eomerpus 10-11 k. M.: [IpocBewmenue, 2017 r.
METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

®denopora H.E., Tkauera M.B. AnreOpa u Hadama MareMaTiyecKoro aHasmsa. Me-
Toandeckre pekomenaarmu. 10-11 kmacchr

b.I'. 3uB. Jlunaktnueckue matepuaisl 1o reomerpun ais 10, 11 knacca.
Mockaa. IIpocsemenne.2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://math100.ru/

https://fipi.ru/

https://eqge.sdamgia.ru/

https://statgrad.org/

https://media.prosv.ru/fg/

https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBA-
TEJIBHOI'O TPOLECCA

YYEBHOE OBOPYJIOBAHUE

Harnsaasle nocoOusi: MOJENH CTEPEOMETPUUYECKUX (DUTYD;

MynbeTuMennitHoe 000py1I0BaHUE: MHTEPAKTUBHAS 1OCKA WM YKPaH, MPOEKTOP.
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