MYHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
YYPOBUYCKASA CPEJHASA OBIIIEOBPA3OBATEJIBHASA HIKOJIA

AHHOTauMs K pado4eil mporpamme
yueOHOro npeamera « Maremaruka» s 11 kiaacca

Pabouas mporpamma ydeOHOTO mpeamera «MareMaTHKay 00s3aTeNLHON MpeaMeTHoN obmactu «MaTtemaTtuka u
WH(POPMATHKA» SIBIISIETCS YacThIO OCHOBHOH 00pa3oBaTeNbHOW NpOrpaMMbl cpemHero obmiero oOpaszoBanust (OOII
COO) MBOY Uyposuuckoit COIIl, pa3spaGorana B coorBercTBUM ¢ mnyHkToM 18.2.2. ®I'OC CO0-2012 (¢
W3MEHEeHUsIMI) Ha ocHoBe [IpumepHoii paboueil mporpaMmbl Mo MaTeMmaTHke. Paboyas mporpamma 1o y4eOHOMY
mpenmety «Martematnka»y st 11 xmacca mpuBemeHa B coorBerctBe ¢ POII COO B wactm comepkaHus |
TUTAHAPYEMBIX Pe3yIbTaTOB OCBOEHMs mporpaMMel Ha ypoBHE COO u peanmsyercs 1 rox B 11 kimacce.

[pn peanuzanuu pabodeil mporpaMMsl 1o yaeOHOMY mpeamMeTy «MaTeMaTHKay HCHONB3YIOTCS yUeOHHUKH, BKIIOUYEHHBIC
B [Ipunoxenne Ne2 OITY-2022 (npuka3 Munnpocsemienust Poccun ot 21.09.2022 N 858):
1. Maremaruka: anrebpa M Hadana MaTeMaTHYECKOTO aHalM3a, reoMeTpusa. AnreOpa M Hadajla MaTeMaTHYECKOTO

ananmm3a. 11 kmacc: yueOHUWK sl 00IIeoO0pa3oBaTeNbHBIX OpraHu3anuii: 0a30BbI yriryOneHHbIH ypoBHH / FO.M.
Komsirun, M.B. Tkauesa, H.E. ®enoposa, M.U. [llabynun. - M.: [IpocBemenne

2. Matemaruka: anrebpa M Hayaja MaTeMaTH4YeCKOro aHaym3a, reomerpus. ['eomerpus 10-11 kmacchl: y4eOHUK ist
00111€00pa3oBaTeabHbIX OpraHu3alyii: 6a3oBbii u yriuyOmenusit ypouu [/ JI.C. AtanmacsH, m ap. - M.:
[Ipoceemenue

Pabouas mporpamma pa3zpaboTaHa y4yuTeleM MaTeMaTHKH LIKOJBI B COOTBETCTBHHU ¢ [lonokeHneM o paboumx
nporpaMMax M ONpenessieT OpraHu3aluio 00pa30BaTENbHON JEATEIbHOCTH YUUTENs B IIKOJIE M0 MPEAMETY
«Maremartukay». Pabodast mporpaMma COIEPIKHT CIEAYIONINE CTPYKTYpPHBIE DJIEMEHTHI:

-LIeJIM U3y4YeHUs yueOHOro npeaMeTa «MaTeMaTHKay;

-MecTo y4yeOHoro npeamera «MaremaTnka» B y4eOHOM IUIaHE;

-coziepkanue yaeOHoro npenMeTa «MaTteMaTrukay,

-IJIAaHUPYEMBbIE Pe3yIbTaThl (JIMUHOCTHBIE, METAIPEAMETHBIE U IPEIMETHBIE);

-TeMaTH4YecKoe IUIaHUpOBaHHE, CHOPMHUpPOBAHHOE C yd4€ToM pabouei MporpaMMbl BOCHUTAHHS U BO3MOYXKHOCTBIO
ucnoab3oBanus DOP/LIOP.

Pabouass mporpamma oOcyxnaena Ha 3acemanuu LIMO yuureneld mnpeaMETOB MaTeMaTHYECKOTO IIMKJIA,
MPHUHATA PEIICHUEM Memarornyeckoro cosera (mporokona Nel ot 29.08.2023r.), yrBepkaena mnpukazom nmo MBOY
Yyposuuckorr COL Ne29 ot 01.09.2023r. B kayectBe 4actu conepxanust OOIl COO

Ha ocHoBe panHoi mnporpammsbl yuutenem paspabateiBaeTcs KTII B coorBerctBum ¢ llomoskeHuem o
KaJICHIapHO-TeMaTHIeCKOM IUIAaHMPOBAHWK IO ydeOHOMY TmpeaMmery, Kypcy, moxymro. KTII paccmarpuBaercs Ha
3acemannu LIIMO u cornacyercs ¢ 3amecturesnieM o Y BP.

Bbinucka
U3 OCHOBHOI 00pa3oBaTeJIbHOM MPOrpaMMbl CpeTHEr0 001Iero 00pa3oBaHusi

PaGouas nporpamma
yueOHOTro npeamera «MaTeMaTuKa»
g 11 kiaacca
(yriay0JieHHbIH YPOBEHb)
cpok peanu3anum 1 roj

HOEJU U3YYEHUSA YYEBHOI'O IIPEJIMETA

[TpropuTeTHBIME LIENIMHU 00y4eHUsI MaTeMaTHke B 11 kiacce sBISIFOTCS:

- (hopMHUpOBaHUE CHTPATBHBIX MATEMAaTHUECKUX MTOHATHUH (YMCII0, BETMYNHA, TeOMETprIecKas Gurypa, nepeMeHHasl,
BCPOATHOCTD, q)yHKlII/ISI), O6CCHC'-{I/IBEIIOH_[I/IX MPEEMCTBCHHOCTb U NEPCIIEKTUBHOCTh MATEMATUYECKOT' O 06pa3OBaHI/lﬂ
00yJaronmxcs;

- IOABEACHUC YUallluXCs Ha JOCTYITHOM U1 HUX YPOBHC K OCO3HAHHIO B3AMMOCBA3U MATEMATUKU U OKPYKAIOICTO
MUpa, TOHUMAHUE MATEMATHKH KaK 9acTH 00IIel KyJIbTypbl 4eIOBEUCCTRA;

- Pa3BUTHUC UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTCﬁ ydalmuxcs, MO3HaBaTECIbLHOM AKTHUBHOCTH,
HUCCICI0OBATCIbCKUX YMCHHﬁ, KPUTUYHOCTHU MBIINIJICHUS, MHTEPECA K U3YUCHNIO MATECMATUKHU,



- (opmupoBanue HyHKIMOHAIBHONW MaTEMaTHYECKOW TPAMOTHOCTH: YMEHUS Paclio3HaBaTh MaTEMAaTHUECKUE aCIICKTHI B
peaNbHBIX )KU3HEHHBIX CUTYAIMSIX U TIPU U3YyUSHUH JPYTUX YIEOHBIX MPEIMETOB, MPOSBICHHUS 3aBHCUMOCTEN U
3aKOHOMEPHOCTEH, (OPMYIIUPOBATH UX Ha S3bIKE MATEMATHKH U CO3/1aBaTh MaTEMAaTHUECKHE MOJIEITH, TPUMEHSTh
OCBOEHHBI MaTeMaTHYECKHUI anmapar AJs pelleHns IPaKTHKOOPUEHTHPOBAHHBIX 33a4, HHTEPIPETHPOBATH

U OLICHUBATh I10Jy4YE€HHBIE PE3YJIbTATHIL.

MECTO YYEBHOI'O IPEJJIMETA B YYEBHOM IIVIAHE
Ha n3yuenne maremaruku (yriayoneHHbIH ypoBeHb) B 11 knacce otBoautest 204 yaca: (6 4acoB B HEJEIIO).

COJAEP/)KAHUE YYEBHOI'O ITIPEJIMETA

11 KVIACC
AJITEBPA H HAYAJIA MATEMATHYECKOI'O AHA/TH3A

dnemenmul meopuu MHONCECHE U MAMEMAMUYECKOU JIOCUKU

Ilonsatne ™HOXecTBa. XapaKTEpHUCTHYECKOE CBOWCTBO, D3JEMEHT MHOXECTBAa, ITyCTO€, KOHEYHOe, OEeCKOHEYHOe
MHOXecTBa. CriocoObl 3aganusi MHOXecTB. [loaMHOMkecTBO. OTHOLICHHS TPUHAJICKHOCTH, BKIIOYEHHUS, PABEHCTBA.
Onepanuy HaJl MHOXKECTBAMH, MX WIUTIOCTPAIMK C IIOMOIIBIO KPYroB Jilnepa.

CuéTtHple W Hecu€THBIE MHOXECTBa. VICTUHHBIE W JIOKHBIE BBICKAa3bIBaHUS (YTBEP)KICHHSA), OIEpalMyd HaJ
BBICKa3bIBaHUSAMHU. KBaHTOPHI CyIIECTBOBaHUS U BCEOOIIHOCTH. AnreOpa BBICKA3bIBaHUH. 3aKOHBI JIOTHKH. OCHOBHEIE
JIOTHYeCKHe MpaBuia. Pelenue ornyeckux 3ajad ¢ UCMOIb30BaHUEM KpyroB Oiiepa. Ymo3zakmoueHus. O00cHOBaHHE
U JoKa3arenbCcTBO B MaTemaruke. Omnpenenenus. Teopemsl. Buasl nokasarenscTB. MaTemarndeckas HHIYKIIHSL.
VYTBepkaeHus: 00paTHOE JIaHHOMY, IPOTHBOIOJIOXHOE, OOpaTHOE TPOTUBOIONOXKHOMY. I[IpU3HaK H CBOWCTBO,
HEOOXOUMBIE U JJOCTATOYHbIE YCIOBHSL.

Yucna u eviparcenun

MHoecTBa HaTypalbHBIX, LEIBIX, PAlHOHAIBHBIX, IEHCTBUTENBHBIX 4YHCEN. MHOXECTBO KOMIUIEKCHBIX YHCEIL.
JefictBus ¢ KoMIUIeKCHBIMHA unciaMu. KowmiiekcHo comnpsokéHHbIe uncia. Moayiab © - apryMeHT —4HCla.
Tpuronomerpuueckas ¢popma KOMIUIEKCHOro uncna. PaguanHas mepa yria. TpuronoMmerpudeckas okpyxHocTb. CHHYC,
KOCHHYC, TAHI'€HC U KOTaHTe€HC uucia. TpuroHomeTpuueckue GopMyibl IPUBEACHUS U CIOXKEHUS, (GOPMYJIbl JBOWHOIO U
[IOJIOBUHHOTO yria. IIpeoOpa3oBanue CyMMBl M Pa3sHOCTH TPUTOHOMETPUYECKUX (DYHKUIUI B IIPOM3BEIEHHE U 0OpaTHBIE
npeoOpazoBanus. CTemeHb C JIEHCTBUTENBHBIM IIOKa3aTeleM, CBOHCTBa cremeHd. Yucno e. Jlorapudm, cBoiicTBa
norapudma. JlecsATHUHBIM W HaTypalbHBIA JorapudMbl. TOXAECTBEHHBIE NPEOOpPa30BaHUSI TPUTOHOMETPUUECKHUX,
sorapu(MUYECKUX, CTETIEHHBIX M HPPAIIMOHATBHBIX BEIPAXKEHNNH. MeToT MaTeMaTH4IeCKON HHTyKITHH.

OcHoBHas TeopeMa apudmeruxu. OctaTku u cpaBHeHHs. AnroputMm EBknnaa. Kuraiickas Teopema 06 ocratkax. Mamas
Teopema @Pepma. CHUCTEMBI CUUCIICHUS, OTIMYHBIE OT JeCATHUYHBIX. DyHKIMs Oilnepa, 4UCcI0 U CyMMa JEJIUTENeH
HaTypanbHOro umcia. OcHOBHas Teopema anreOpsl. IIpuBoaMMble W HENPUBOAMMBIE MHOTOYJIeHBl. CHMMETpHUYECKHE
MHOT'OWIEHBI. 1[e0YUCIIEHHBIE U [1€JI03HAYHbIE MHOTOUJIEHBI.

Ypasnenua u nepasencmea

VYpaBHeHHE, ABIAIOIIEECS CIEICTBUEM APYTOr0 YPaBHEHUS; YPaBHEHUs, PABHOCHIBHBIC HA MHOXECTBE, PaBHOCUIIBHBIE
npeoOpa3oBanus ypaBHeHUH. TpUroHoMerpruieckue, mokasaTeabHble, JOrapupMUIecKue U UPPalOHAIbHbIC YPaBHEHUS
U HepaBeHCTBA. Tunsl ypaBHeHUN. PeleHue ypaBHEHUN U HEPABEHCTB.

Metoa MHTEPBAJIOB JUIA PEIICHUS HEPABEHCTB. | padudueckne METOABl PElICHUsS YpaBHEHUN W HEpaBeHCTB. Pemenune
YpaBHEHUH U HEPABEHCTB, COAECPIKAIINX IIEPEMEHHYIO 101 3HAKOM MOAYJIS.

CucrteMbl TPUTOHOMETPUYECKUX, IIOKA3aTENbHBIX, JOTapUPMHUUYECKUX M HPPALUOHAIBHBIX YypaBHeHUH. CHcTeMbl
TPUTOHOMETPUUECKHUX, TIOKA3aTeNbHbIX, JIOTApUPMUUECKUX U HPPALMOHATBHBIX HEPABEHCTB.

YpaBHEHHUs, CUCTEMBI ypaBHEHHU ¢ mapaMmerpamu. HepaBeHcTBa ¢ mapameTpamu. PelieHue ypaBHEHHMI CTENEHU BBIIIE
BTOpOH cnenuanbHeIX BUnoB. Popmynsl Buera. Teopema besy. [uodantoBbl ypaBHeHHs. Pelnenue ypaBHeHHH B
KOMILIEKCHBIX unciax. HepaBeHncTsa o cpennux. Hepasenctso bepHyu.

Dyukyuu

Tpuronomerpuyeckue (GyHKIUH YUCIOBOTO apryMeHTa Y = COS X, y = sin X, y = tg X, y = ctg x. CBoiicTBa u rpaduku
TpuroHoMeTpuueckux (yHxiuid. OOpaTHbBIE TpUrOHOMETpHUYECKME (DYHKIMH, MX IJIaBHbIE 3HAU€HMs, CBOWCTBA U
rpapukn. CrerneHHas, mokasaTelbHas, Jorapudmuueckas QyHKIHHA, HX cBolicTBa W rpaduku. [IpeobpazoBanmus
rpa¢ukoB (PyHKUUH: CIBUT, YMHOXCHUE HA YHCIIO, CHMMETPHSI OTHOCUTEILHO KOOPAMHATHBIX OCEH M Havana KOOpIHHAT.
Dnemenmol mamemamuiecKko20 aHaiu3a
[MpousBognas ¢ynkumu B Touke. KacarenbHas k rpaduky ¢yHkuumu. [eomerpudeckuit u (U3UUECKUH CMBICI
npoun3BoHOH. [Ipon3BomHbIe 3NeMeHTapHbIX QyHKIMH. [Ipon3BoIHAS CyMMBI, IPOU3BECHUS, YACTHOTO, ABYX (DYHKIIHH.
Bropas mpousBoaHasi, e€ reoMeTpuiecKuil 1 GU3MUECKUH CMBICI.

[TonsiTe 0 HenmpepbIBHBIX (GYHKIMSIX. TOYKH 3KCTpeMyMma (MakCUMyMa M MHUHMMyMa). MccienoBaHue 3ieMeHTapHBIX
(GYHKUMI Ha TOYKM DKCTpEMyMa, HaXOXKICHHWE HAWOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUH (QYHKIUH C ITOMOIIBIO
npou3BoAHON. [locTpoeHue rpadukoB (HYHKIIHIA C ITOMOIIBIO TIPOU3BOHBIX.

[Ipumenenue mpon3BoAHOI pu pemnernn 3aaad. [leppooOpasnHast. IlepBooOpasnbie anemenTapHbix GpyHkui. [Inomans
KpuBOJHHEHOM Tpanenuu. ®opmyna Hetorona—Jletioauma. OnpeaenéHubIit
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uHTerpas. Breraucnenue tuiomianeil tiockux Guryp u oObEMOB Ten BpallleHHS C MOMOINBI0 HHTerpana beckoHedHO
Masble M OeCKOHEUHO OOJBIINE YHCIOBBIE MocienoBaTenbHOCTH. peaen uncnoBoi mociuenoBaTeNbHOCTH. beCKOHEYHO
yObIBafomasi reoMmeTpuueckas mnporpeccus. [lonstue mnpenena ¢yHkuun B Touke. [lonsatue mnpenena (yHKOUU B
O0eckoHeyHOCTH. AcuMnTOTHl Tpaduka (yHkiuu. HempepsiBHOCTh (yHKIMH. CBOHCTBa HEMPEPBIBHBIX (YHKIIHU.
Teopema Beiiepmrpacca mis HenpepsBHBIX ¢GyHKImA. duddepenmupyemocts ynkimu. IIponsBomHas ¢yHKIUN B
touke. KacartenbHast k rpaduky ¢yHkuun. ['eomerpudyeckuii u Qusmueckuit cMbICT Npou3BOAHOH. [IpuMeHeHue
npou3BOJHON B ¢u3uke. [IponsBonHble anemMeHTapHbIX QyHKIMiA. [IpaBuna quddepenuuposanus. Bropas nmpousBogHas,
e€ reomeTpuyecknmii W (usmyeckuii cmbica. Todku dKcTpeMyma (MakcuMymMa W MHHHMyMa). UccnemoBanwme
3JIEMEHTApHBIX PYHKIWH Ha TOYKHA SKCTPEMyMa, HauOoIIblllee 1 HAaNMEHbIIIee 3HAYSHHS

¢ momMoIkio npou3BogHo. [locTpoenne rpadukoB (YHKIUA C MOMOIIBIO MPOM3BOAHBIX. lIpuMeHeHHe MPOWU3BOIHON
Opyd pelIeHNH NpUKIagHBIX 3aad Ha MakcuMyM M MuHHMYyM. llepBooOpasnas. Heompenen€unplii uHTErpai.
[TepBooOpazubic 2nmeMeHTapHBIX GyHKIuUHA. [lmomans kpuBonmHEHON Tpaneruu. dopmyna Herorona—Jleiibnnma.
Onpenenéuublii mATETpal. Brraucinenne miomaneil miockux Guryp u o0bEMOB TE BpAIIEHHS ¢ MTOMOIIBI0 HHTETpaIa.
Juddepenuunanpapie ypaBHEHHUS IEPBOTO U BTOPOTO MOPSIIKA.

Komounamopuxka, gepoamuocms u cmamucmuka, 102uKa u meopus 2paghoe

[MpaBuio npousBeneHus: B komOunaropuke. CoenuHenus 6e3 nmoBropeHuii. Coueranus 1 ux cpoiictBa. bunom HeroToHa.
CoenuHeHnnss ¢ TOBTOpeHHsMH. BeposTHocTh coObiThs. CyMMa BepOATHOCTEH HECOBMECTHBIX  COOBITHH.
[IpoTuBOIIONOXHBIE COOBITHS. YCIIOBHas BEPOSATHOCTh. HesaBucuMble coOBITHA. [Ipom3BemeHne BEpOSTHOCTEH
He3aBUCHMBIX coObiTHI. Dopmyna bepuymmun. ®opmyna momHoit BepositHocTu. Popmyna Baiieca. BepositHocTHOE
MPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOATHOCTEH.

JuckpeTHsie ciy4aifHble BETMYWHBI W WX pacmpeneneHus. COBMECTHBIE paclipeleleHns. PacmpeneneHue CyMMBI H
MPOU3BEICHUS HE3aBUCUMBIX CIyYailHBIX BEIMYMH. MaTeMaTHUeCcKOoe OXMIaHWE U JUCHEPCHs CIydaliHOM BEIMYUHBI.
MatemaTndeckoe 0KUAaHNE U JUCTIEPCHUS CYMMBI CITy4aliHbIX BEJIMYMH.

bunapnast cnywaiinas BenunuuHa, pacnpeneneHue bepHymiu. ['eomerpuueckoe pacnpezneneHue. buHoMuanbHOE
pacripesieieHue M ero cBoicTBa. HemnpepbiBHbIE CiydaiiHble BeIMYUHBL. IIIOTHOCTH BeposITHOCTU. DYHKIUS
pacnipenenenus. PaBHomepHoe pacnpenenenue. HopmanbHoe pacnpenenenue. Dyukuus Jlamnmaca. Ilapamerpsi
HOPMaJIbHOTO pacmpeneneHus. lIpumepsl cioydaillHBIX BETMYUH, NOAYMHEHHBIX HOPMAaJbHOMY 3aKOHY (IIOIPEIIHOCTH
M3MEPEeHHIA, POCT YelloBeKa). 3aKOH OONbIIMX 4Ynceln. BBIOOpOdYHBIA METO] W3MepeHHUs BeposTHOCcTel. Ponb 3akonHa
OOJIBIIMX YKCeN B HayKe, pupone u obmectBe. Koppensiust AByX ciydaiiHbIX BenuuWH. [loHATHE O KOA(pdUIMEHTE
KOPPESIHH.

Craructuueckas runoresa. Cratuctuueckue kpurepuu. CtaTucTuueckasi 3HauuMocTh. [IpoBepka mpocTeduxX rUmnoTes.
OCHOBHBIE TTOHITHS TEOPHH TPadoB.

IT'EOMETPUSA

Hununop, konyc, wap.
[Tonstue nunuuapa. [lnomans mopepxHocty nuinubapa. [lonstue konyca. Ilnomanb MOBEpXHOCTH KOHYCa. Y CEUEHHBIN
kounyc. Cdepa u map. YpaBuenue chepsl. BzanmHoe pacronoxenue cepbl U IIOCKOCTH. KacaTenbHas MIOCKOCTh K
ctepe. [Tnomans chepsl.

Oo0bembl TeuI.
O0BeM mpsMoyrosbHOro napamienenunena. OobeMbl NpsiMOi MpU3MbI U THIMHAPA. OOBEMBI HAKJIOHHON MPU3MBI,
nUpamMuIel U KoHyca. O0beM 1mapa u miomap chepbl. OObEeMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS M [IAPOBOTO
CeKTopa.
Bexkmopwt ¢ npocmpancmee
[TonsiTue BexTopa B mpocTpaHcTBe. Cllo)KeHNE U BEIUUTAaHWE BEKTOPOB. Y MHOXKEHHE BeKTopa Ha uucio. KommanapHeie
BEKTODBI.

Memoo Koopounam 6 npocmpancmee
Koopaunatel TOUkH M KOOpAMHATHEI BekTopa. CKalsipHOE MPOU3BEACHHE BEKTOPOB. Y paBHEHHE IUIOCKOCTHU. J[BHKEHUS.
[IpeobOpazoranue moao0us.

Iloemopenue. Pewenue 3adau.
Tpeyronpuuku. YetbpexyronbHUKU. OKpyKHOCTb. MHOrorpaHHuku. Tena BpalieHus.
YMeTh NCTIONB30BaTh MPUOOPETEHHBIE 3HAHNS M YMEHUS B TIPAKTUYECKON JICATENBHOCTH /ISl PEIICHUs 3a/1a4 Ha OCHOBE
W3yYEHHBIX (POPMYJI U CBOMCTB QUTYP.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 MATEMATHUKE HA YPOBHE
CPEJHEI'O OBIIETO OBPA3OBAHMS (ITPO®UJIbHBIA YPOBEHB)

B pesynbrare ocBoeHus ydammmucs 11 kiacca pabodeld mporpaMMbl 0 MaTeMaTHKe OyIyT JOCTUTHYTHI CIEAYIOIINE
JMYHOCTHBIE PE3YIbTATHI:

— ¢(hOopMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAYMMOCTH
HayK{, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPHYECTBY, BIaJIcHHE JOCTOBEPHONH WHQOpMaIHeld O TeperoBhIX




JIOCTHKEHHUSX U OTKPBITUSAX MHPOBOW U OTEYECTBEHHOW HAYyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE
MUpa 1 00IIeCTBa;

— KpUTHYHOCTD MBIIUICHUS, yMEHUE PACTIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATH TUTIOTE3Y OT
¢axra;

— TOTOBHOCTb M CHOCOOHOCTH BECTH AHAJIOT C IPYTUMHU JIIOABMH, TOCTUTaTh B HEM B3aMMOIIOHUMAHHUsI, HAXOAUTH OOLIHE
LEJU ¥ COTPYAHUYATH ISl UX JOCTHKCHUS;

— HaBBIKK COTPYJHHYECTBA CO CBEPCTHHKaMH, JCTbMH MIQJANICTO BO3pacTa, B3pPOCIBIMA B 00pa3oBaTeIbHOM,
00IIeCTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATENBCKON, MPOEKTHON U APYTHX BHIAX AESTEIHLHOCTH;

— TOTOBHOCTHh W CIOCOOHOCTH K 00pa3oBaHHMIO, B TOM YHCIIE CamMO00pa30BaHMIO, HAa NPOTSHKEHWH BCEH JKU3HU;
CO3HATENILHOE OTHOIIEHHWE K HENpephIBHOMY O00pa30BaHHI0 KaK YCJIOBHIO YCHENIHOM mNpodecCHOHANbHOW W
00IIeCTBEHHO 1A TENLHOCTH;

— BCTETHYECKOE OTHOIIECHHUE K MUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPYECTBA,;

— OCO3HaHHBIA BBHIOOp Oyaymed mnpodeccur M BO3MOMKHOCTEH pealn3alid COOCTBEHHBIX >XKM3HEHHBIX IUIAHOB;
OTHOIIIEHHE K TMPO(ECCHOHANTBHON AEATENPHOCTH KaK BO3MOXKHOCTH Y4YacTHsS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX IPOOIIEM.

MeTanpeIMeTHbIE Pe3YJbTAThI:

— CaMOCTOSATENEHO OTPENENATh LIeNH, 33JaBaTh MapaMeTpbl U KPUTEPUH, TI0 KOTOPHIM MOXKHO ONPEAETHTh, YTO IEJb
JIOCTUTHYTA;

— OIIGHWBaTh BO3MOXKHBIE TOCIEICTBUS AOCTIDKEHHUS TIOCTABICHHOW 1IeTH B ACITEIHHOCTH, COOCTBEHHOW KU3HU U
KU3HU OKPY’KAIOMIHX JIFO/IeH, OCHOBBIBAsCh HA COOOPaKEHUSIX STUKU U MOPAJIH;

— CTaBUTH U HOPMYIHPOBATH COOCTBEHHBIE 3aJaUl B 00pa30BaTEIbHOMN JESITENbHOCTH U )KU3HEHHBIX CHTYaIHIX;

— OUEHMBATh PECYPCHI, B TOM YHCJIE BPeMs U Ipyrue HeMaTepHaibHbIe PeCypChl, HEOOXOIUMBIE ISl JOCTUKEHUS
MMOCTaBJICHHOM 11EJIH;

— BBIOMpATh MyTh NOCTIXEHHS II€NH, IUIAHHUPOBATh PEIICHUE TOCTABICHHBIX 3a]ad, ONTUMU3UPYS MaTepuajbHBIE H
HeMaTepUualIbHbIE 3aTPATHL;

— OpraHu30BBIBATH YPPEKTUBHBIN MMOKCK PECYpCOB, HEOOXOAUMBIX ISl TOCTHKEHHS TTOCTABICHHOM 11eJIH;

— COITOCTAaBIISITh MONYYEHHBIA PE3YIbTAT ACSITETHLHOCTH C TTOCTABICHHON 3apaHee [eNbio;

— WCKaTh U HaXOJIUTh 000OIIEHHBIE CITOCOOBI PelIeHUs 3ajlad, B TOM YHCJIe, OCYIIECTBISATh Pa3BEePHYTHIN
MH(GOPMAITMOHHBIN MMOUCK U CTABUTh HA €r0 OCHOBE HOBHIC (yueOHBIC U TTO3HABATEIbHbIC) 3a/1a4H;

— KPHUTHUYECKH OICHMBATh M WHTEPIPETUPOBATh MH(MOPMAIMIO C Pa3HBIX IMO3WIUH, pAcHO3HABATh U (PUKCUPOBATH
MPOTHUBOPEYHS B HH(OPMAITMOHHBIX NCTOYHUKAX;

— WCTOJB30BAaTh Pa3IUYHBIE MOJAEITHHO-CXEMaTHYECKAE CPEJCTBA I MPEICTABICHUS CYMIECTBEHHBIX CBSI3eH U
OTHOIIICHUH, a TAKXKe MPOTUBOPEUNH, BEISIBICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHUKAX;

— HaXOJWUThb W NPUBOAMTH KPUTHUECKHUE APryMEHThI B OTHOIICHHM JCHCTBMH M CYXICHHH IPYroro; CIIOKOMHO W
pPa3yMHO OTHOCUTHCS K KPUTHYECKMM 3aMEYaHUsSM B OTHOIICHHH COOCTBEHHOTO CYXKICHUS, pacCMAaTpPHBATh UX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJIUTH 332 paMKH y4eOHOTO TIpeIMeTa U OCYIIECTBISTH IeJICHANIPaBICHHBINH MMOMCK BO3MOXKHOCTEH ISl IMUPOKOTO
nepeHoca CpesicTB U COCO00B IeHCTBYS;

— BBICTpaWBaTh WHAMBHIYaJTbHYIO O00pa30BATEIbHYIO TPAEKTOPHIO, YUHUTHIBas OTPaHWUYEHHS CO CTOPOHBI JPYTHUX
YYaCTHUKOB M PECypCHBIE OTPaHUYCHUS;

— MEHSTh U YACPKUBATh pa3HbIC MO3UIMU B TO3HABATEIILHON JEATEIBHOCTH;

— OCYUIECTBIJIATH JEJIOBYI0 KOMMYHHKALIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (Kak BHYTpU 0Opa3oBaTeNbHOM
OpraHusalyy, Tak ¥ 3a ee mpejenamu), Nog0upaTh NapTHEPOB ISl JEIOBOM KOMMYHHUKAIIMUA UCXOIS U3 COOOpaskeHHI
PE3yNBTaTHBHOCTH B3aWMOJICHCTBHSI, a HE TMYHBIX CUMITATHH;

— TPHU OCYIIECTBICHHH TPYNIOBOH pabOTHI OBITH KaK PYKOBOAWTEIEM, TaK W WIEHOM KOMAaHABI B Pa3HBIX POJIIX
(reneparop ujaed, KPUTHUK, UCIIOTHUTEIh, BBICTYTIAIONIU, SKCIIEPT U T.1I.);

— KOOPIWHUPOBaTh W BBINOJMHATH pPAa0OTy B YCIOBUSAX pPEaJbHOTO, BHPTYaIbHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBHS;

— pPa3BEpHYTO, JIOTUYHO W TOYHO WU3JaraTh CBOID TOYKY 3pPEHHsS C HCIIONB30BAHUEM aJIeKBaTHBIX (YCTHBIX U
MMUCHhMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH()IMKTOTEHHBIE CHUTYallMd W TpPEAOTBpaIlaTh KOH(MIMKTHI 10 WX aKTHBHOW (a3bl, BHICTPauBaTh
JISIIOBYIO ¥ 00pa30BaTEIbHYI0 KOMMYHHKAIIUIO, U30€erast TMYHOCTHBIX OIIEHOYHBIX CYXKICHUH.

[Ipu peanuzanuu paboueit MPOrpaMMBbI IO MATEMAaTHKE TAKXKE CO3JAFOTCS YCIOBHS, 00eCTIeUNBAIOINE BO3ZMOXKHOCTD
(dhopMupoBaHUs PYHKIIMOHAIBLHOM IPaMOTHOCTH O0YUAIOIIMXCS KaK CIIOCOOHOCTH pelliaTh Y4eOHbIe 3aauu U

JKU3HEHHbBIE MMPOOJIEMHbIE CUTYAIlH HA OCHOBE C(POPMHUPOBAHHBIX PEAMETHBIX, METAIIPEIMETHBIX U YHUBEPCAIBHBIX
Croco00B AEATEIHHOCTH: YUTaTeIbCcKas rpaMoTHOCTh (UI7), MaTemaTtnyeckas rpamotHocTh (MI), puHaHCOBas
rpamoTtHOCTb (DuHI), kpeaTuBHOE MBIIeHNe (KM), rnobansubie kommeTenun (I'K)

IIpeaMeTnble pe3yabTaThl OCBOCHHUS Kypca MaTeMaTHKH Ha YIIIyOJIEHHOM YpOBHE OPUEHTUPOBAHBI MPEUMYIIECTBEHHO
Ha MOJTOTOBKY K MOCIEYIoeMy NpoQeccHoHaTFHOMY 00pa3oBaHuo. [ yCHEeuIHOTO MpoA0KEeHUsT 00pa3oBaHus MO
CIEIHATBHOCTSIM, CBSI3aHHBIM C TMPHUKJIAIHBIM HUCIOIb30BaHHEM MaTteMaTuku (1-if ypoBeHb INITAaHUPYEMBIX PE3YJIbTaTOB),
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BHIMMYCKHUK HAYYHMTCH, a TAaKKe MOJYYMT BO3MO:KHOCTh HAYYUTHLCH JJIsI OOECTCYeHHsT BO3MOXKHOCTH YCIICHIHOTO
MPOJOJDKEHUST 00pa30BaHUSl 1O CIENHUAIBHOCTSIM, CBS3aHHBIM C OCYIIECTBICHHEM HAYYHOH W HCCIIEOBATEIhCKON
JeSITEILHOCTH B 00JIACTH MATEMATHKU M CMEXHBIX HAayK (2-i ypOBEHb IUIAHUPYEMBIX PE3YJIbTATOB, BBIICICHO KYPCUBOM):
DJIeMEeHThI TEOPUH MHOKECTB H MaTeMaTH4YeCKOM JJOTHKH

— CBo0omHO oOIepupoBaTh MOHATHAMHU: KOHEYHOE MHOXECTBO, DJIEMEHT MHOXKECTBA, IepecedeHue, OObeAHHEHHE U
Pa3HOCTh MHOKECTB, YHMCIIOBBIE MHOXKECTBA HA KOOPJMHATHOH MPSIMOH, OTPE30K, HHTEPBA, TIOJYHHTEPBAI, IPOMEKYTOK
C BBIKOJIOTOM TOYKOH, rpaduueckoe mpeCTaBlIeHue MHOXKECTB Ha KOOPIUHATHOH IJIOCKOCTH;

— 3a7aBaTh MHOXECTBA MEPEUUCICHUEM U XapaKTEPUCTUUECKIUM CBOHCTBOM;

— ONepUpOBaTh MOHATHAMHU: YTBEPXKICHUE, OTPUIIAHUE YTBEPXKICHUS, UCTHHHBIC U JIOKHBIC YTBEPXKICHHUsSI, TPUIHMHA,
CJIEJICTBUE, YACTHBIN CITydail 00Iero yTBepKACHUS, KOHTPIIPUMED;

— TPOBEPSATH MPUHAIJICKHOCTD JIEMEHTa MHOXKECTBY;

— HaXOIUTh MepecevyeHre u 0ObeIMHEHNE MHOKECTB, B TOM YHUCIIE TIPE/ICTABICHHBIX IpadMuecKy Ha YHCIOBOM MPSIMOit
Y Ha KOOPIUHATHOH MJIOCKOCTH;

— TPOBOAMTH JIOKa3aTeIbHBIC PACCyKACHUS 11 000CHOBAHMSI HCTUHHOCTU YTBEPKICHHIA;

—  onepuposamv noHAmMuUeM onpedeneHust, OCHOBHbIMU BUOAMU ONPEOeNeHUl, OCHOBHBIMU BUOAMU MEOPeM,

—  NOHUMamb Cymb KOCBEHHO20 00KA3AMENbCMBA,;

—  0nepuposamv NOHAMUAMU CHEMHO20 U HECUEeMHO20 MHONCECEA,

—  NPUMEHAMb MemoO MAMeMamuyeckol UHOYKYUU Oisi NPO8eOeHUsT PACCYHCOCHUN U OOKA3AMENbCE U NPU PeuleHuu
3adau.

B noeceonesnoil scuznu u npu usyuenuu Opy2ux npeomMemos:

— HCIIOJIb30BaTh YMCIOBBIE MHOXKECTBA HAa KOOPIUHATHOHN MPSMOW U HAa KOOPAWHATHOHN IIOCKOCTH TSI OTICAHUS
peabHBIX TPOIIECCOB U SIBICHUH;

— TPOBOJHTH JIOKa3aTENbHBIC PACCYKACHHS B CUTYalUsX MOBCEAHEBHOMN KU3HH, [IPU PEIICHUH 3a]a4 U3 IPyTux
NPEIMETOB;

B noscedmnesnoii sicusnu u npu uzyueHuy Opyeux npeomMemos.

—  UCNOb308aAMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U A3bIK N0SUKU O ONUCAHUS PedibHblX NPOYECCOo8 U A6eHUl, Npu
peuieHul 3a0ay Opyeux yueOHulX nPpeoMemos.

Yucia v BbIpakeHUs

— CBo0OomHO oneprupoBaTh MOHATHUSIMH: HaTypaIbHOE YHCII0, MHOKECTBO HATYpPAIbHBIX YHCEIN, IS0 YHCIIO0, MHOKECTBO
LEJIBIX 4Hucell, OOBIKHOBEHHast IpoOb, AecsAiTHYHAas IpoOb, CMELIAHHOE YHCJIO, PAlMOHAJbHOE YHUCIO, MHOXKECTBO
palMOHANBHBIX YHCENl, HPPALUOHAIBHOE YHCJIO, JACHCTBUTENBFHOE YHCIIO, MHOXXECTBO JEHCTBHUTENBHBIX YHMCED,
reoMeTpHyecKas MHTEpIIpeTalis HATypaIbHBIX, IEIbIX, PAHOHABHBIX, JICHCTBUTENLHBIX YHCEIT;

— TIOHHUMATh U OOBSACHSTH pa3HUILY MEXKIY MO3UIIMOHHON 1 HEMO3UIIMOHHON CUCTEMaMH 3aIMCH YUCETT;

— TEepEeBOJUTH YMCIIA U3 OJHON CUCTEMBI 3aliCH (CUCTEMBI CUUCIICHHS) B APYTYIO;

— JIOKa3blBaTh M WCHOJB30BATh NPU3HAKH JACIMMOCTH CYMMBI W TIPOU3BEICHHS] TPU BBHITOJHEHHH BBIYUCICHUH U
pelIeHny 3a/1a4;

— BBINOJHATH OKPYTJICHHE PAIIMOHATIBHBIX U HPPAIIMOHATBHBIX YUCEN C 33JaHHOI TOYHOCTHIO;

— CpaBHUBATH JICHCTBHUTENLHBIE YHCIIA PA3HBIMH CIIOCOOAMU;

— yOOpsJ0YMBaTH 4YHCHA, 3alMCaHHbE B BHJEC OOBIKHOBCHHOW M JAECATHYHOH JpoOW, 4YHCiIa, 3aluCaHHBIE C
WCIIOJIb30BaHUEM apU(PMETHUECKOTO KBAJIPATHOTO KOPHSI;

— naxonutb HO/l u HOK pasHeiMu criocobamu 1 HCIIOIB30BaTh UX NP PEILICHUH 33/1a4;

— BBINOJIHATH BBIYUCIICHUS W Pe0oOpa3oBaHus BHIPAKECHUH, COJEpKaIUX ACHCTBUTENBHBIC YUCIa, B TOM YHCIe KOPHH
HAaTypaJIbHBIX CTEIIEHEH;

— BBITIONHATh CTaHJAPTHBIE TOXKIAECCTBEHHBIE MPEOOpa30BaHMs TPUTOHOMETPHUYECKUX, CTETEHHBIX, MPPAHOHAIBHBIX
BBIPAKECHUM.

—  CB0DOOHO ONEPUPOBAMb YUCTOBBIMU MHONCECTNEAMU NPU PEUeHUU 300aY,

—  NOHUMamb NPUYUHbLL U OCHOBHbIE UOEU PACUIUPEHUS YUCTOBLIX MHOMNCECB,

—  81a0emb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCMU NPU PEUeHUU CMAHOAPMHbBIX 340a,;

- umemb 6a308vle NPEOCMABLEHUSL O MHONHCECTNBE KOMNIEKCHBIX YUCeT;

—  CB0DOOHO GLINOHANG MOIHCOCCMEEHHbIE NPEOOPAZ0BAHUL MPULOHOMEMPUYECKUX BLIPAICEHULL,

— gnadems gopmynou bunoma Hetomona,

—  NPpUMEHAMb NPU PeleHuy 3a0ay meopemy o aunetinom npedcmagienuu HO/;

—  npumeHamb npu pewenuu 3a0ay Kumatickyo meopemy 06 ocmamxax,

—  npumeHamsb npu peweHuu 3a0ay Manyro meopemy @epma;

—  yMemb GbINOIHAMb 3ANUCL YUCILA 8 NOZUYUOHHOU CUCHeMe CHUCTIeHUsL,

—  NPUMEHAMb NPU PEUEeHUU 3400y MeOPemUKO-4UCIO8ble YHKYUL: YUCTO U CyMMa Oerumenel, pyukyuro Dinepa;

—  NPUMEHAMb NPU PetieHuU 3a0a4 yenuvie Opoou,

— NpUMeHAmMb NpU  pewleHuu 3a0ay npocmeuiuiue QYHKYUUU KOMNJIEKCHOU NepeMeHHOU KAk 2eomMempuyecKue
npeodbpazo8aHusl.

B noscednesnoii srcuznu u npu uzyieHuy opyeux npeomMemos.




— BBINIOJHATh U OOBSACHATH CPAaBHEHHE PE3yJbTATOB BHIUMCICHUI TPU PEIICHUH MPAKTHYECKUX 33134, B TOM YHUCIIE
MPHUOIMIKEHHBIX BRIYMCICHHA, UCTIONB3YS Pa3HbIe CIIOCOOBI CPAaBHEHHIA,

— 3alKChIBaTh, CPABHUBATH, OKPYIJIATh YMCIOBBIC JaHHBIC PEajbHBIX BEJUYHMH C UCIIOIB30BAHUEM PA3HBIX CHCTEM
WM3MEpeHUsT,

— COCTaBIIATh U OIICHUBATH PA3HBIMH CIIOCOOAMH YHCJIOBBIC BHIPAKEHUS MPH PEIICHUN MPAKTUUYSCKUX 3ajad U 3a]a4 U3
JIPYTHX Y4eOHBIX MPEIMETOB.

YpaBHeHHS M HEPaBEHCTBa

— CBoOomHO omepHUpOBaTh MOHATHSAMHU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWIBHBIC YpaBHEHHS M HEPaBEHCTBA,
ypaBHEHUE, SBJISIOIICECS CIEJACTBUEM JIPYroro YPaBHEHHS, YPaBHCHUS, PAaBHOCWIIBHBIC HA MHOXXECTBE, PABHOCHIIBHBIC
npeoOpazoBaHysl ypaBHEHUI;

— BIIaZICTh METOJAaMHU PELICHUS TPUTOHOMETPUUYCCKUX YpPaBHEHMU, HEPABEHCTB, YMETb BBHIOMPATh METOJ PELICHHS U
000CHOBEIBaTh CBOM BBIOOP;

CBOOOJIHO MCIIOJIL30BATh TOKACCTBEHHBIC IIPEOOPA30BAHUS MPH PEIICHUU TPUTOHOMETPUICCKUX YPABHCHHMIA;

—  680000HO onpedensimb Mmun u GblOUPAMmMb MEmoo PeueHUs: MPUSOHOMEMPULECKUX VPAGHECHULL,

—  peuams 0CHO8Hble Munbvl YpasHeHUll U HepAgeHCms ¢ Napamempamu,

B nosceodnesnoil orcusnu u npu uzyuenuu Opy2ux npeomemos.

— COCTaBIISITh M PeIIaTh YpaBHEHUS, HEPABEHCTBA, HX CHCTEMBI IPY PEIICHUN 33724 APYTUX YUEOHBIX PEIMETOB;

— BBINIOJIHATH OIICHKY MPABIOMOA00MS PE3yIbTaTOB, MOJYyYaeMbIX TIPU PEIICHUH PA3JIMYHBIX YPaBHECHUH, HEPABEHCTB U
WX CHCTEM TIPU PEIIeHUH 3a7a4 APYTUX yUIeOHBIX MPEIMETOB;

— COCTaBIATh ypaBHEHHE, HEPABCHCTBO WJIM UX CHCTEMY, ONHCHIBAIOIINE PEATHHYI0 CUTYAINIO WIIN MPUKIIATHYIO
3a/1auy, MHTEPIPETUPOBATH TIOJTyUYCHHBIC PE3YIIbTATHI;

— HCIOIB30BaTh MPOrpaMMHBIE CPEICTBA TIPU PEIICHUN OTACIBHBIX KIIACCOB YPaBHEHUH W HEPABEHCTB.

DYyHKUNH

— Biageth MOHATHSAMHU: 3aBUCHMOCTb BEJIMYWH, (DYHKIUSA, apryMEHT W 3HA4Y€HUE (YHKIMH, OOJACTh ONPEICICHUS U
MHOXECTBO 3HaueHMH (yHKOWM, Tpaduk 3aBHCUMOCTH, TrpaduK (yHKOUH, HYIH (QYHKOHH, TPOMEXKYTKH
3HAKOIOCTOSHCTBA, BO3pPACTaHUE HA YHCIOBOM MPOMEXYTKE, YObIBaHWE Ha YHCIOBOM IPOMEXYTKE, HauOoIbllee U
HavMEHbIIIee 3HaueHWE (DYHKIMHM HAa YHUCIOBOM IPOMEXKYTKE, MepHoandecKas (QYHKITHS, TEpUOMd, YeTHAs W HedeTHas
(YHKIIMH; yMETh MPUMEHSThH 3TH OHATHUS TIPU PEIICHUU 3a]1a4;

— BIIQJICTh TOHSATUSMH TPHUTOHOMETPUYECKHE (YHKIMU; CTPOUTh HMX TpauKM W yMETh NPUMEHSITh CBOMCTBa
TPUTOHOMETPUYESCKUX (DYHKIIUH ITPHU PEIICHUY 3a/1a4;

— BJIAETh MOHATHEM OOpaTHAs PYHKITHS; IPUMEHSATDH 3TO MOHATHE TP PEIICHIH 3a1ad;

— MPUMEHSTbH IPU PEIICHUH 3a7a4 CBONCTBA (DYHKIMIT: YETHOCTD, IEPUOINIHOCTh, OTPAHUYCHHOCTD;

— TPUMEHSTH IPU PEIIeHNH 3ajad Mpeo0pa3oBaHust rpa@uKoB (PyHKITHIA,

— BJIAETh MOHATHAMH YHCIIOBAS ITOCIEIOBATEIPHOCTD, apuPMeTHIeCKasl H TEOMETPHUICCKas IIPOTPECCHS;

— TPUMEHSTH IPU PEUICHUHN 3a]]ad CBOMCTBA U PU3HAKA apu(hMETHIECKON U TEOMETPUIECKON IIPOTPECCHid;

— glnademb NOHAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHIMb NPU PeleHUU 3a0ay;

—  NpUMeHsMb MemoObl peueHUs NPOCmeux OuPpepeHyuarIbHblX YPasHeHUL NeEPEOco U 6MopPo20 NOPIOKO8

B noscednesrou srcuznu u npu uzyyeHuu 0py2ux y4eOHvix npeomemos.

— ompeneNaTh Mo rpadMKaM M WCHOIb30BaTh I PEUICHHWS MPHUKIAAHBIX 3a]ad CBOWCTBA pPEalbHBIX IPOIECCOB U
3aBHCUMOCTEH (HanOOJIbIlINe U HAMMEHBIIINE 3HAYCHUS, IPOMEKYTKHA BO3PACTAHUS U YObIBaHUSA (PYHKIIUH, IPOMEKYTKU
3HAKOIOCTOSHCTBA, aCUMIITOTHI, TOUYKH Iepernda, mepuoi 1 T.11.);

— HWHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOW CUTYalIUH;

— OIpeneNaTh Mo TpadukaM MPOCTEHIIHE XapaKTePUCTHUKHA NEPHOAMYCCKHX IIPOIIECCOB B OHOJIOTHH, IKOHOMHKE,
MY3bIKe, PAAHOCBS3U U Ip. (aMIUTUTYAQ, TIEPUOT U T.1I1.).

DJ1eMeHTBhI MATEMATHYECKOT0 AHAJIN3a

— Biageth noHsATHEM OSCKOHEYHO YOBIBAIOIIAs T€OMETPUYECKAs MPOTPECCUs M YMETh MPUMEHITHh €ro MpH PElICHUH
3a7ad4;

— TIPUMEHSTH IS PEIICHUS 3a1a9 TEOPHIO MIPEACIIOB;

— BIIQJICTh TOHATHUSAMH OCCKOHEYHO OOJBIIUE M OCCKOHEYHO MAJIBIC YWCIIOBBIC IMOCIEAOBATEIBHOCTH U YMETh
CpaBHHUBATH OECKOHEYHO OOIbIINE U OECKOHEUHO MaJIbIe MOCIEA0BATEIEHOCTH;

— BJIAJCTh NOHATUSAMU: MPOU3BOIHAS QYHKIIUHM B TOUKE, IPOU3BOIHAS (DYHKIIUH;

—  BBIYHCIIATH MPOU3BOIHBIC AJIEMEHTAPHBIX ()YHKIIMI U UX KOMOWHAIIHIA;

— HccnenoBarh (GYHKIMY HA MOHOTOHHOCTD U OKCTPEMYMBI;

— CTPOUTH rpaMKK U IPUMEHATH K PEIICHUIO 3a/1a4, B TOM YHCJIC C ITAPaMETPOM;

— BIIAJICTh NOHATHEM KacaTebHasl K rpaduKy (YHKIUU ¥ yMETh IPUMEHSTh €r0 MPH PEIICHUH 3a/1a4;

— 80000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A 0151 8bIYUCAEHUSI NPOU3BOOHBIX (DYHKYUU
O0OHOU NepPemMenHOl;

—  €80000HO NPUMEHAMb ARNAPAT MAMEMATMUYECKO20 AHANU3A OJis UCCIe008AHUS (DYHKYUL U NOCMPOeHUs 2pauKos, 8
MOM YUCIe UCCTe008AHUSA HA 8bINYKIOCMb;




— Onepuposamv 8 CMAHOAPMHBIX CUMYAYUSIX NPOU3BOOHBIMU BbLCUUUX NOPSIOKOE;

—  YyMemb NPUMEHAMb NPU Peulenul 3a0a4 COUCMEa HENPePbLHbIX QYHKYULL

—  YyMemb NpUMeHsmb npu peulenuu 3a0ay meopemvl Betiepumpacca;

—  YyMemb GbINOHAMb NPUOIUICEHHBLE GIYUCTEHUS,

—  YyMemb NPUMEHSIMb NPULONCEHUE NPOU3BOOHOU K PEULeHUI0 3a0ay eCmeCme03HaHUs,

— 61a0emb NOHAMUAMU 8MOPAsi NPOU3BOOHAS, GbINYKIOCMb 2PAdUKa QYHKYUU U yMemsb Ucciedo8ams GYHKYUIo Ha
8bINYKIOCTD

B noscednesrnou sicusHu u npu u3y4eHuu Opy2ux V4eOHblx npeomMemos.

— peliath NPUKIAJHBIC 3a1a4d U3 OUOJIOTUH, (PU3MKU, XUMUHM, SKOHOMUKH U JIPYTHX MPEAMETOB, CBSI3aHHBIC C
WCCJICIOBAHUEM XapPaKTSPUCTHUK POIIECCOB;

— UHTEPNPETUPOBATH MONYUCHHBIC PE3YJILTATHL.

CTaTHCTHKA U TeOpHs BePOSITHOCTEI, JIOTHKA 1 KOMOMHATOPUKA

— BJaJeTh OCHOBHBIMHU MOHATHUSIMHA KOMOMHATOPUKH U YMETh UX TIPUMCEHSTH ITPU PEIICHUH 33]1a4;

— UWMETh NPEJICTaBIICHHE 00 OCHOBAX TEOPHUHU BEPOSTHOCTEH;

— 81a0emb OCHOBHBIMU NOHAMUIMU Meopuu epagos (epagh, eepuiuna, pebpo, cmenenb eepuiunbl, Nymsv 6 epage) u
YyMemb NPUMEHSIMb UX NPU PeuteHuu 3a0ay;

—  UMemb Npe0CmasieHue 0 0ePesbax U YMemb NPUMEHAMb NPU PeuleHul 3a0ay;

—  enademv NOHAMUEM CEIZHOCMb U YMemb NPUMEHSINb KOMIOHEHMbL CESI3HOCMU NPU PEUEHUU 3a0aY;

—  yMemb ocyujecmensims nymu no pebpam, 00xo0vl pebep u eepuiut epaga;

— uMmemb npedcmasnenue 00 INEPOBOM U 2AMUTLMOHOBOM NYMU, UMEMb NPeOCmasieHue 0 mpyoOHOCU 3a0a4u
HAXO0JICOeHUsL 2AMUNLINOHOBA NY ML,

—  e1ademb NOHSAMUAMU KOHEUHble U CHeMHble MHOICECMEA U YMEMb UX NPUMEHSIMb NPU PEUeHUl 3a0ay;

—  YyMemb NPUMEHSMb MeMO0 MAMeMAmuyeckoi UHOYKYUU,

—  YyMemb npuMeHsmb NPUHYUN JJupuxie npu pewenuu 3a0au.

B noscednesrnou sicusnu u npu uzyyeHuu Opy2ux npeomemos:

— BBIYMCJISATH WK OLICHUBATH BEPOSITHOCTH COOBITUI B PeabHOM JKU3HU;

— BBIOMpATh METOJIBI MTOIXOAIIETO MPEACTABICHNS U 00pa0OTKU JaHHBIX.

Texcmoegvle 3a0auu

— Pemarts pa3Hble 3a1a4u NOBBILIEHHON TPYIHOCTH;

— aHaJIM3UpOBaTh YCJIOBUE 3aJaud, BRIOUPATh ONTHMAJIbHBIA METOJ| PEIICHUS 3aJla4d, PaCCMATPHUBAs pa3iIYHBIC
METOIbI;

— CTpOUTH MOJICNb PEIICHUSI 33]]a4H, TIPOBOJIUTH JOKA3aTENIbHBIC PACCYKICHHSI TIPU PEIICHUH 3a/1a4H;

— pemiartk 3a/1a4u, TpeOyIoNIHe nepedopa BapuaHToB, IPOBEPKHU YCIOBUH, BRIOOpA ONITUMAIIBHOTO PE3YJIbTaTa;

— aHATU3UPOBATh M MHTEPIPETHPOBATH MOJYYCHHBIC PEIICHHUS B KOHTEKCTE YCIOBUS 3a/Ia4d, BHIOMpATh pElIcHHUs, HE
MPOTUBOPEYAIINE KOHTCKCTY;

— TEPEBOJUTH MU PEIICHUH 33724 HHPOPMAIHIO U3 OJTHON (POPMBI 3aMTHCH B IPYTYIO, UCTIONB3YS MPU HEOOXOTUMOCTH
CXEMBI, TaOJIUIIbI, TPAPHUKH, JHATPAMMEI.

B noecednesnoui scusnu u npu uzyueHuu Opyeux npeomemos:

- pelaTh MPaKTUYECKHE 3a1aYH U 33J]a44 U3 IPYTHX MPEAMETOB

I'eomeTpus

— BIQJICTh TEOMETPUICCKAMH MOHATUSIMHE TIPH PEIICHUH 33]1a4 U MPOBEJACHUN MaTEMaTHYECKHUX PacCyKIACHUI;

— CaMOCTOATENFHO (POPMYJIMPOBATH OMPENEIICHUS TEOMETPHUYECKUX (UTYD, BBIIBUTATh THIIOTE3bl O HOBBIX CBOWCTBAX W
MIPU3HAKaX TEeOMETPUUECKUX (UTYp W OOOCHOBBIBATH WJIM OINPOBEPraTh WX, 0000MAThP WM KOHKPETH3HPOBATH
pe3ynbTaThl HA HOBBIE KJacChl (UTYp, MPOBOJIUTH B HECIOXKHBIX CIy4asx KiaccHu(pukamuo (GUryp mo pa3audHbIM
OCHOBaHUSIM;

—HCCICIOBaTh YEPTSXKU, BKJIOYas KOMOWHAIMK (Uryp, H3BIEKaTh, HHTEPIPETUPOBATh M IMPEOOPA30BBIBATH
nH(GOPMAITHIO, TPEICTABICHHYIO Ha YePTEeXKaX;

— pelarh 3ajaui TeOMETPUICCKOTO COICPIKAHKS, B TOM YHUCIIC B CHUTYAIIUSAX, KOTJIa AlTOPUTM PEIICHHS HE CICTYET SIBHO
W3 YCIIOBHS, BBIMOJHATh HEOOXOAMMBIC JUIs PEIICHHS 3aJIa4d JIOMOTHUTENLHBIC TOCTPOCHUS, UCCIS0BATH BO3MOKHOCTh
MPUMEHEHUs TeopeM U (HOPMYJI JJIs PEIICHUS 3a/1a4;

— yMeTh GOpMYITHPOBATH U TIOKA3bIBATh TEOMETPUUYCCKUE YTBEPIKICHUS;

— BJIQJICTh TIOHATUSAMH CTEPEOMETPHUH: PU3Ma, NTapaJUIeICIUIIe, TUpaMuIa, TETPadap;

— MMETh TPE/ICTABIICHHS 00 aKCHOMAaX CTEPEOMETPHH U CIEJICTBUAX U3 HUX U YMETh MPUMEHSITH UX MPU PEUICHUY 33]1ay;

— YMETh CTPOUThH CEYCHUSI MHOTOTPAHHHUKOB C UCTIOIL30BAHNUEM PA3ITUYHBIX METOAOB, B TOM YHCIIE METO/IA CIIC/IOB;

— AMETh MPEJICTABIICHUE O CKPEIIMBAIOIINXCS MPSIMBIX B MPOCTPAHCTBE W YMETh HAXOJUTh YIOJN M PACCTOSIHUE MEXIY
HUMU;

— MIPUMEHSITH TEOPEMBI O MAPAIICIEHOCTH MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE TP PEUICHUU 33144,

— YMETh MPUMEHSATH MapajlIeIbHOE TPOSKTUPOBAHUE JJIs1 U300paXkeHUs! PUryp;

— yMEThb MPUMEHSTH NEPICHIUKYISIPHOCTH MPSIMOU U TUIOCKOCTH TIPY PEIICHUHN 3a/1a4;




— BJIAJIETh MOHSATUSIMU OPTOTOHAIIBHOT'O MPOECKTUPOBAHNUS, HAKIIOHHBIX U UX IPOEKLUM, YMETh IPUMEHATh TEOPEMY O TPEX
MEPIeHANKYIApax Py PEIICHNH 3a]1ad;

— BIIAJIETh MMOHSATHIMHU PACCTOSHHS MEXIY QUTYpaMH B IPOCTPAHCTBE, OOIIEro NEPIEHIUKYIISIpa IBYX CKPEIINBAIOIINXCS
NPSIMBIX U YMETh IPUMEHSATD UX MPU PELICHUHU 3a/1a4;

— BJIQJETh OHATHEM YIJIa MEKIY IPAMOM U IIIOCKOCTBIO M YMETh MIPUMEHSATH €T0 IIPU PELISHUH 3a]1ay;

— BJIQZIETh TOHATUSMH JBYTPAHHOTO YIJIa, YIila MEXAY IUIOCKOCTSIMH, MEPHEHIUKYIAPHBIX IIOCKOCTEH U yMETh
MIPUMEHSATH UX MPHU PELICHUU 3a/1ay4;

— BJIQJETh IOHATUSMH IIPU3MBI, TapaijieNIenue[a ¥ IPUMEHATh CBONCTBA MapauleNieuIea Mpyu pelieHu  3a/1a4;

— BJIaJIETh OHATHEM MPSAMOYTOJIBHOTO NapajuiefienuIea U IpUMEHTh €ro MPpU pPeLIeHUH 3a1a4;

—BJIQICTh MOHSATUSAMHU MUPAMUIBI, BUIOB MUPAMHUII, JJIEMEHTOB MPABUIBLHON HHUPaMUIbI U YMETb NMPUMEHATH UX MpU
peuIeHuN 3a1ay;

— umems npedcmaeienue o meopeme Jiliepa, NPaBUIBHBIX MHOTOTPaHHUKAX;

— BJIaJIETh NOHITHEM ILJIOIIAY TOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh IPUMEHSTH €T0 MPU PELIECHUN 33a4;

— MMETh MpEeICTaBICHUE O NOJ00MH B MPOCTPAHCTBE M YMETh pelaTh 3aJayd Ha OTHOLIEHHE IUIOLIaeii MOBEepXHOCTEH
moto0HBIX (UTYD;

— umems npedcmasieHue 00 aKCUOMAMULECKOM Memooe;

— 81a0emb NOHAMUEM 2e0OMEMPUYECKUX MECH MOYEK 8 NPOCMPAHCMEE U YMemb NPUMEHAMb €20 0/ peuleHus 3a0ay,

— yMemb npuUMeHAms OJisl peueHus 3a0ay C80UCMBA NIOCKUX U O8YZPAHHBIX Y2108 MPEXSPAHHO20 Yeid, meopembl
KOCUHYCO8 U CUHYCO8 011 MPEXSPAHHO20 Yend;

— 81a0emb NOHAMUEM NEPREHOUKYIAPHO20 CeYeHUsI NPUSMbL U YMeNb NPUMEHAMb €20 NPU PeuleHuu 3a0ai,

— umMems npedcmasieHue 0 080UCMBEEHHOCIU NPABUTbHBIX MHO202DAHHUKOS,

— 1a0emsb NOHAMUAMU YEHMPATLHO20 NPOEKMUPOBAHUS U NAPALIETbHO20 HPOEKMUPOBAHUS U NPUMEHAMb UX HPU
HOCMPOEHUU Ce4eHUll MHO202PAHHUKO8 MEMOOOM NPOEKYUlL;

— umMems npedCcmasieHue 0 pa3eépmKe MHO20SPAHHUKA U Kpamuatiuem nymu Ha NO8EPXHOCTNU MHO20SPAHHUKA,

— UMemsb npeoCmaesieHue 0 MpPEXePAHHOM U MHOSOSPAHHOM Yelie U NPUMEHAMb CEOUCMEA NIOCKUX Yell08 MHO20ZPAHHO2O0
yena npu peulenuu 3a0ay;

B noscedmnesnoii sicusnu u npu uzyueHuy Opyeux npeomMemos.

— coCmasnAms € UCHONb30BAHUEM CBOUCME 2e0MempUudeckux ueyp mamemamudeckue mMooeau 01 peulenus 3a0ay
NPAKmMuYecKo20 Xapaxmepa u 3a0ai U3 CMeNHCHbIX OUCYUNTUH, UCCTe008aMb NOTYUEHHble MOOeNU U UHMEPHPEMUPOB8amy
pe3ynvmamn.

HcTopus u MeToabl MATEMATUKHU

— HWwmets npeacraBieHue 0 BKIAAE BHIAAIOIINXCA MAaTEMAaTUKOB B Pa3BUTUE HAYKH;

— TIOHMMATh POJIb MaTEMaTHKHU B pa3Butuu Poccuu;

— HCIOJIb30BaTh OCHOBHBIE METOMBI I0KA3aTEIbCTBA, MPOBOANTH JOKA3aTEIHCTBO U BHIMTOIHATE OMPOBEPIKEHUE;

— TPUMEHSTh OCHOBHBIE METO/IbI PEIICHUS MaTeMaTHUYECKUX 3a]1a4;

— Ha OCHOBE MaT€MAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XaPAKTEPU30BATh KPACOTY U COBEPILICHCTBO OKPY>KAIOILIETO
MHpa U IPOU3BEICHUI UCKYCCTBA;

— NIPUMEHATh OPOCTEHIINE MPOrpaMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKALOHHBIE CUCTEMBI IIPU PELLIEHUU
MaTeMaTHYECKUX 3a]1a4;

— TOJIb30BAThCS MPUKJIAAHBIMU IPOrpaMMaMH U MPOrpaMMaMU CUMBOJIBHBIX BBIYMCICHUN JJI UCCIEOBAHUS
MaTEeMaTHYECKUX OOBEKTOB;

—  NPUMEHANb MAMEeMATNUYECKUe 3HAHUS K UCCIe008AHUI0 OKPYICAIOUe20 MUpa (Mo0eauposanue Gusuieckux
npoyeccos, 3a0aiu IKOHOMUKU).

MeTtoabl MaTeMaTHKH

— Hcnonb30BaTh OCHOBHBIE METOBI JOKA3aTENbCTBA, IPOBOIUTH JOKA3aTEILCTBO U BBITOIHATH OPOBEPKEHUE;

— TIPUMEHSATh OCHOBHBIE METO/IBI PEIICHH MATEMaTHIECKUX 33/1a4;

— Ha OCHOBE MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEPU30BaTh KPACOTY U COBEPLIEHCTBO OKPY KAIOIIETr0
MHpa 1 IPOU3BEIAECHUI UCKYCCTBA;

— MPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PELIECHUU
MaTeMaTHYEeCKUX 3a7ad;

— TIOJIB30BAThCS MPUKIAIHBIMU MTPOrpaMMaMM M IIPOrpaMMaMy CUMBOJIBHBIX BBIYMCICHHUH A UCCIIEOBAHUS
MaTeMaTUYECKHUX 00BEKTOB;

—  NPUMEHAMb MAMEeMAMU4ecKue 3HaAHUsL K UCCAE008AHUIO OKPYHCAIOWe20 Mupa (Mooeauposanue usuieckux
npoyeccos, 3a0ayu IKOHOMUKU).

TEMATHUYECKOE IINTAHUPOBAHUE

Padouas nporpamma mo yudeOHomy mpeamery «MarTemaTuka» pa3padoTaHa ¢ y4éTom pabGodeil mporpamMmsl
BOCIIUTAHMS, YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX Ppe3yJbTaTax M o0ecleyuBaeT peaanu3aluio
HHBapUAHTHBIX MoayJeil (MM) nporpaMMbl «Y pouHasi 1eITeJIbHOCTb» U «OCHOBHBbIE IIKOJIbHbIE J1eJIay.
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11 KNACC

No | HaumeHoBaHue pa3iesioB U TEM Konuuectso Dnexrponnbie (udposeie)| [IporpamMmma BocrimTanus
/1 | IporpaMMbl 4acoB 00pa30BaTEIBHEIE PECYPCHI
Beero [KP  [ITP
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A UM «Ypounas
1 BBojHOE MOBTOpEHHE Kypca 3 1 NAEATETLHOCTHY.
matemaruku 10 kmacca .
2 Tpuronomerpuueckue GyHKIUHA https://resh.edu.ru/subject/ DUBICTICHIE BHIMAHIA
19 1 51/11/ 00yYaroIHXCS K
3 [IpousBoaHas U ee TeOMETPUICCKUN https://resh.edu.ru/subject/ HEHHOCTHONY acieicty
22 1 H3y4acMbIX Ha ypoKax
CMBICIT 51/11/ N
; npeaAMETOB, ABJICHUU U
4 ITpuMeHeHne MPOU3BOTHOMN K 16 1 https://resh.edu.ru/subject/ COBHITHE, HHMITHPOBAHMTE
HCCIIeIOBAHUIO ()YHKITHI 51/11/ oBCyRCHui
5 I[TepBoOOpa3Has ¥ MATErPa 15 1 htt/ps:///resh.edu.ru/subiect/ BEICKA3EIBAHHI CBOETo
s1/11/ MHEHHS, BBIPaO
. PAOOTKH CBOCTO
6 Komb6unaropuka 13 1 https://resh.edu.ru/subject/ | mramoctHoro orHOmEHMS K
M Hn3y4acMbIM CO6I>ITI/I$IM,
7 DJIEMEHTBI TEOPUH BEPOSTHOCTEH 11 1 https://resh.edu.ru/subject/ | sisnenmsim, aumam
51/11/
8 | KOMIUICKCHBIE YHciIa https://resh.edu.ru/subject/ MM «OcHoBHbIe
14 1 51/11/ INKOJIbHBIC A¢JIa).
I'EOMETPUA
OO01IenIKOIBEHBIC
1 [TunuHap, KOHYC, Iap 16 1 https://resh.edu.ru/subject/ | ypasapmxn, exerommsie
17711/ TBOPYECKHUE
2 O06beMBI Tel 17 1 https://resh.edu.ru/subject/ | (rearpanusosannsie,
17/11/ My3bIKaJIbHEIE,
3 BekTops! B IpOCTpaHCTBE 6 https://resh.edu.ru/subject/ | mureparypHsie u T. 11.)
17/11/ MEPOTPHATHSA, CBA3AHHBIE C
4 MeTo KOOPJMHAT B MPOCTPAHCTRE 15 1 https://resh.edu.ru/subject/ | obmepoccuiickumu,
17/11/ PErHOHAILHBIMU
PEINETULIMOHHBIN DK3AMEH 3 3 https://resh.edu.ru/subject/ | MPa3aHUKAMH, TaAMATHEIMH
Nel (mpomexyTOYHBIH KOHTPOJIB) 17/11/ Aaramu, B KOTOPBIX
PENETUIMOHHbIN SK3AMEH 3 3 https://resh.edu.ru/subject/ | Y9aCTBYIOT BCE KIIACCHI
Ne2 (MTOTOBBIN KOHTPOJTB) 17/11/
https://resh.edu.ru/subject/
[ToBTopenue 26 17/11/
OBIIEE KOJIMYECTBO YACOB I1O 204 | 17
[TPOTPAMME

Brimucka Bepra 01.09.2023r.

JlpekTop IIKOJEI / %7 ~ /C.I. Benac

(IToanucp)
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