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COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «MATEMATHKA»

ba3oBblii ypoBeHb

Auiredpa u HaUYaJIa aHAIHU3A

10 kiace

IloBropenue. PemieHune 3amad ¢ UCHOJIB30BAHUEM CBOWCTB YUCEI M CHCTEM CUUCIICHUS,
JENUMOCTH, AOJEH W 4acTeil, MpOLEHTOB, MOAyJel uucen. PelieHune 3amad ¢ MCIONIb30BAaHUEM
CBOWCTB CTEMEHEH U KOpHEW, MHOTOWICHOB, NPEeoOpa3oBaHWN MHOTOWICHOB U JIPOOHO-
palMOHAIbHBIX BBIPAKEHUM.

Pemenue 3agau ¢ ncnosib30BaHUEM IpagyCHOM Mephl yria. Moaysb yucia U €ro CBOMCTBa.

Pemenuie 3a1ay Ha ABMKEHHUE U COBMECTHYIO pa0OTy C IOMOIIbIO JTMHEHHBIX U KBAJAPAaTHBIX
YpaBHEHUH U UX cucTeM. PelleHne 3a1a4 ¢ MOMOIIBIO YACIOBBIX HEPABEHCTB U CUCTEM HEPAaBEHCTB
C OJJHOU MEPEMEHHOH, ¢ IPUMEHEHHUEM N300paKeHUS YMCIOBBIX TPOMEKYTKOB.

Pemenne 3amad ¢ MCmosib30BaHUEM YMCIOBBIX (DyHKIMK M MX rpadukoB. Mcmonp3oBanue
CBOMCTB U rpa)MKOB JIMHEHHBIX M KBaJPAaTUYHBIX (PYHKIMIA, 0OpaTHON MPOMOPIMOHATBLHOCTUH U

bynkuun Yy = \/; . I'padmueckoe pelieHue ypaBHEHUI U HEPABEHCTB.

TpuronomeTrpuyeckass OKPYXHOCTb, paouanHas mepa yeia. CHHYC, KOCHHYC, TaHTEHC,
Komaueenc TPOU3BOJBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO W CIICACTBHS W3
Hero. 3HavyeHus: Tpuronomerpuueckux (ynkuuit aist yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). opmyavl clodHceHUs MPUSOHOMEeMPUYECKUX PYHKYU, (popmyabl npugedeHus,
6 4 3 2
Gopmynvl 0801IHO20 apeymenma.

Hynu QyHKkiuu, n0pOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawuOombmiee u
HauMeHbllee 3HaueHue QyHkuuu. [lepuognueckue ¢yHKIUU. YeTHOCTh M HEYETHOCTh (DYHKLIMH.
Cnoorcnvie pynxyuu.

Crenenbp ¢  JEHCTBUTENBHBIM  IOKa3aTeleM, cBoWcTBa  cremeHd. IIpocteifmne
NoKa3aTebHble YpaBHEHUs U HepaBeHCTBa. [loka3arenbHas QyHKIMS ee CBOMCTBA U TpaduK.

Jlorapudm uucna, cBoiicta jorapupma. Jlecarnunsiii norapudpm. Yucno e. Hamypanonwiii
nozapugm. IlpeobpazoBaHue norapupmMuueckux BblpaxkeHui. Jlorapudmuyeckue ypaBHEHHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA, U rpaduk.

CrenenHas ¢pyHKkuus ee cBoiicta u rpaduk. MppannoHansHble ypaBHEHUS.

Memoo unmepeanos 01 pewieHus HepageHcma.

Ilpeobpazosanus epaguxos gyukyuli: cogue 8001b KOOPOUHAMHBIX OCel, PACMANCEHUE U
colcamue, ompaxgcenue OMHOCUMENbHO Koopounammuwlx oceil. Ipaghuueckue memoowl peuienus
ypasHeHnuil u HepaseHcms. Peuienue ypagHeHUll U HEPABEHCMSE, COOEPHCAUUX NEPEMEHHVI0 NOO
3HAKOM MOOYIIA.

Cucmembvl nOKA3AMENbHBIX, 102APUPMUUECKUX U UPPAYUOHATLHBIX YpasHeHul. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCNS.

Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKYui.

Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.

11 knace

Tpuronomerpudeckne GyHKIUUA Y =COSX,Y =SinX,y=tgx. @yukyusa Yy =ctgx. CoiicTBa
U rpaduKu TPUTOHOMETPUYECKUX (PYHKIIUH.

ApPKKOCHHYC, AapKCHHYC, apKTaHIeHC 4ucna. Apxkkomaneenc uucna. llpocreiimme
TPUTOHOMETPUUECKHE YPAaBHEHUs. PelleHne TpPUroHOMETpUYECKUX YPABHEHHH.

Obpamuvie mpucoHomempudeckue @Qyukyuu, ux ceoticmea u 2paguku. Pewenue
npocmeuux mpu2oHOMempu4ecKux HepageHcma.

[IpowsBognas ¢ynkumu B Touke. KacatenmpHas k rpaduky GyHKOuu. ['eomeTpudeckuii u
¢dusnueckuid  cMbicn  mpow3BOoAHON. IlpomsBogHble dnemeHTapHBIX  GyHKUUMH. [Ipasuna
ougppepenyuposarus.



Bmopas npouseoonas, ee ceomempuyeckuii u husuyecKuti CMoici.

[TorsiTHe O HEMPEPHIBHBIX (PYHKOHSIX. TOYKH JIKCTpeMyma (MakCMMymMa W MUHUMYyMA).
HccnenoBanue s1eMEHTApHBIX (PYHKIMHA Ha TOYKM SKCTpeMyMa, HauOoJiblliee U HauMEHbIlee
3HAa4YEeHUE C MOMOILIBIO MPOU3BOAHON. [locmpoenue epaguxos GyHKyuli ¢ NOMOUbLIO NPOU3BOOHBIX.
IIpumenenue npouzeooHoll Npu pewieHul 3a0adu.

[TepBooOpasnas. [lepgoobpasuvie snemenmapmuvix @yuxyui. Ilowadsv KpusoiuHeHou
mpaneyuu. Popmyna Heromona-Jlenbnuya. Onpedenennviii unmeepan. Buluucienue niowaodeti
NIOCKUX pucyp u 00vemos men 8pawjeHus ¢ NOMOubIo Unme2pad.

I'eomerpus

10 kaace

[ToBropenue. Pemenne 3agau ¢ mpuMEHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3a/laud Ha
JIOKA3aTelIbCTBO M IOCTPOEHUE KOHTpHpUMEpoB. lcmosnb3oBaHWe B 3ajadax MOpOCTEHIIMX
JIOTMYECKUX IpaBuil. Pelienre 3aau ¢ MCHOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKAaX, (PaKTOB, CBS3aHHBIX C YETHIpEXYroJbHUKaMu. Perienue 3amau c
UCTOJb30BaHNEM (DAaKTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. PerneHue 3amad Ha W3MEpeHUs Ha
MJIOCKOCTH, BBIYMCIICHUE JIUTHH U TUIoMael. Pewenue 3a0ay ¢ nomoubio 6eKmopos u KOOPOUHam.

Harnsannas crepeomerpus. @uryppl u ux wusoOpakeHus (KyO, mupamuia, MpU3Ma).
OcHnognbie nowamus cmepeomempuu u ux ceoticmsea. CedeHnus Kyoa u TeTpasapa.

Touka, mpsimasi ¥ IVIOCKOCTb B IPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX.
B3aumMHoe pacnosioxkeHue NpsiMbIX U IJIOCKOCTEM B mpocTpaHcTBe. llapamiensHOCTh MpsSMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300pakeHHE MNPOCTEHIINX MPOCTPAHCTBEHHBIX (GUTYp Ha
IIJIOCKOCTH.

Paccrosaus mexny purypamu B mpoCcTpaHCTBE.

Vbl B ipoctpaHcTBe. [lepneHauKynsipHOCTb NPSAMBIX U INIOCKOCTEH.

[Tpoexuust ¢purypsl Ha TIOCKOCTb. [IpU3HaKU NEepIEeHAUKYISPHOCTH MPSIMBIX U IIOCKOCTEN
B ITpoCTpaHcTBE. Teopema o0 Tpex NepneHAuKyIsIpax.

Mpuororpannuku. Ilapamienenunen. CpolicTBa NPSIMOYTOJIBHOIO — IMapaijiesienumnesa.
Teopema Iucdaropa B mpoctpancte. [Ipusma u nupamuaa. [IpaBunbHas nupaMuaa u TpaBUIbHAS
npusMa. [Ipsmas nupamuga. SIeMeHTh TPU3MbI U TUPAMHU/IBI.

Ilpocmetiwue komMOUHaYUU MHO20SPAHHUKOS.

Brruucnenue 351eMeHTOB MPOCTPAHCTBEHHBIX (huryp (pedpa, AMaroHai u, yriibl).

[1nomaas MOBEpXHOCTU MPaBUIBHON MUPAMUJIBI U IPSIMOU MPU3MBI.

Leudsicenuss 6 npocmpancmee: NaApaIieNbHbll  NEPeHOC, YEHMPANbHASL CUMMEmpUs,
cummempusi OmHocumenvHo niockocmu, nogopom. Ceoticmea ogudxcenui. Ilpumenenue 08udicenul
npu peutenuy 3a0ay.

Ilooobnvie mena 6 npocmpancmee. COOTHOUICHHS MEXIy IUIOMAIIMU TMOBEPXHOCTEH
MOI00HBIX Tel.

11 kace

Tena BpaieHus: IIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPYroBOIrO
HWIMHAPA, MPSIMOT0 KPYroBoro KoHyca. M3o0paskeHue Tes BpaleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceueHnHoM KoHyce, ceueHus KOHyca (napaiieibHoe OCHOBAHUIO U
npoxoosaujee yepe3 8ePULUHY), CeueHUs YUIUHOpa (napaiieivHo u nepneHOUKYIsPHO OCU), cedeHus
wapa. Pazeepmka yununopa u konyca.

Ilpocmetiwue KombuHayuu mesn 8pawjeHus.

[Tnomane MOBEPXHOCTH MPSIMOIO KPYyroBOrO LWJIMHJpA, MPSIMOTO KpPYyroBOoro KOHyca U
mapa.

[Tonsitne 06 o6beme. OOBEM MUpPaMUIBI U KOHYCA, TPU3MBI U IuHIpa. O0beM mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOLICHUS MEXy 00beMaMy TOJOOHBIX TEIL.

BekTopbl 1 KOOpAMHATHI B IPOCTpaHcTBE. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YUCIIO,
yrosl Mexay Bekropamu. KosimHeapHble M KOMIUIaHapHbIE BEKTOpBL. CkanspHoe npouseedenue
eéexkmopos. Teopema o paznodcenuu 6eKkmopa no mpem HeKOMniaHapHvim eéexmopam. CkanapHoe

3



npoussedeHue eKmopog 6 kKoopounamax. Ilpumenenue eexmopos npu pewenuu 3a0ay Ha
HAX0JIcOeHUe paccmosHull, OIuH, niowalel u 00vLemos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee. Popmyna
0151 8LIYUCTICHUSL PACCMOAHUA MENHCOY MOUKAMU 8 NPOCMPAHCIEE.

BepositTHocTh M cTaTHcTHKA. PadoTa ¢ TaHHBIMU

11 kace

[ToBropenue. Pemenne 3amau Ha TabauMuHOE M TrpadUUecKoe MPeICTaBICHUE TaHHBIX.
Hcnonb30BaHne CBOMCTB M XapaKTEPUCTUK YHUCIOBBIX HAOOpPOB: CpENHUX, HAHOONBIIEro u
HAauUMEHBIIETO0 3HAYEHMS, pa3Mmaxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomuvl u
gepossmHocmu  coobimuti. Buvluucnenue eeposimuocmell 6 Onelmax ¢ pPaGHOBO3IMONCHLIMU
anemenmapubiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuku. Pewenue 3a0ay na
BbLIYUCTICHUE — BEPOSIMHOCMEU  He3d8UCUMbBIX  COObIMUL, NpUMeHeHue @opmyIvl  ClONHCEHUS
seposmuocmetl. Pewenue 3a0au ¢ npumenenuem ouacpamm OJiinepa, Oepesa 6eposmHOCHEL,
dopmyner bepuynnu.

Ycnosnas eeposmuocmo.  Ilpasuno ymmuoowcenuss eeposmuocmeti. DPopmyna NnoaHou
8EPOSIMHOCMU.

Juckpemnvie cnyyaiinvie enuuunsvl u pacnpedenenus. Hezasucumole cayuaiinvie senudunbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CLYYAUHBIX BEIUYUH.

Mamemamuueckoe ooicuoanue u oucnepcusi CcayuauHou eeauyunvl. Mamemamuueckoe
oJlcuoaHue U OUCnepcus CymMmbsl CAyYauHulx eeauyud. I eomempuueckoe pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceovicmeaa.

Henpepuviguvie cayuatinvie genuuunsl. Ilonamue o nnomuocmu éeposmuocmu. Pasnomeproe
pacnpeoeneHue.

TlokazamenvHoe pacnpeoenenue, e2o napamempbi.

llonamue o nopmanvHom pacnpedenenuu. Ilapamemper HopmanvHO20 pacnpedenenus.
Ipumepol cayuaiinblx 6enuyuH, NOOYUHEHHLIX HOPMAILHOMY 3AKOHY (NO2peuHOCmsb umepeHull,
pocm uenosexa,).

Hepasencmeo Yebwviuwesa. Teopema Bepuynnu. 3axon oonvuux uucen. Boibopounwiii memoo
usmepenus eeposmuocmeti. Ponv 3akona 6onbuiux yucen 8 Hayke, npupooe u obwecmee.

Kosapuayus 06yx cnyuaiinvix eenuuun. Ilonamue o «Koaghguyuenme roppenayuu.
Cosmecmuvie HaOI00eHUsL 08YX CLYUAUHBIX eIudUH. Bvibopounvlil koaghguyuenm xoppenrayuu.

Yri1y0/1eHHbIH YpOBeHb

Aure0pa m HavaJIa aHAJIN3a

10 kaacc

[ToBTOpenue. Pemienune 3agad ¢ UCMOJIB30BAHWEM CBOMCTB YHUCEN M CHUCTEM CUUCIICHUS,
JETUMOCTH, JOJIEM W 4acTel, MPOIEHTOB, MOAYJIeW uucels. PelieHwe 3agad ¢ HCHOJIb30BAHUEM
CBOMCTB cTemeHel W KOpHEW, MHOTOWICHOB, NpPeoOpa3oBaHUN MHOTOUWICHOB U JIPOOHO-
panMoHANBHBIX BBIpaKeHUH. Pemienne 3aga4 ¢ MCMOMB30BaHUEM TPayCHON Mephl yria. Moaymib
qrclia U ero cBoicTBa. PemieHune 3aqad Ha JIBIKEHUE W COBMECTHYIO pabOTy, CMECH W CILIABHI C
MTOMOMUIBIO JIMHEHHBIX, KBAJPAaTHBIX U JIPOOHO-PAIIMOHATILHBIX YpAaBHEHUN U UX cucTeM. PerieHue
3alad C TOMOIIbI0 YMCIOBBIX HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHON MEPEMEHHOW, C
MPUMEHEHUEM HW300paXKeHHUSI YHCIOBBIX IPOMEXKYTKOB. PereHue 3amad ¢ HCMOIH30BAaHUEM
9uCcNOBBIX (YHKIMHA W uX TpadukoB. Vcmomp3oBaHWE CBOWCTB W TpadUKOB IUHEHHBIX U

KBaJIpaTUYHbIX (YHKUMNA, OOpaTHON MPOMOPLUOHAIBHOCTH M (PYHKIIHH y:ﬁ . I'paduueckoe
pellleHne YypaBHEHMM M HepaBeHCTB. Jcmonbp3oBaHue omepanuil HajJ MHOKECTBaMU H
BbICKa3bIBaHUSIMU. VIcmonbp30BaHHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM MepeMEeHHOM,
YHCIIOBBIX NMPOMEXYTKOB, UX OOBEIUHEHHUH W mepecedeHuil. [IpumMeHeHne mpu pelieHuu 3ajgad
CBOMCTB apu(METHYECKOW W TEOMETPHUYECKON TPOrpecCHH, CYMMHUPOBAHHUS OCCKOHECYHOU
CXOZSIIENCS TEOMETPUUYECKOM POTrPECCHH.



MHoxecTBa (YHCIOBBIE, TEOMETPUYECKUX (Uryp). XapakTepUCTHUECKOE CBOKHCTBO,
AJIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE, OECKOHEYHOe MHOkKecTBO. CrocoObl 3a/1aHUsI MHOXKECTB
[TonmHOkecTBO. OTHOILIEHUS MPHUHAIJICKHOCTH, BKJIIOYEHMs, paBeHcTBA. Onepauud HaJ
MHokecTBaMu. Kpyru Oinepa. Koneunsle u 0€CKOHEUHbIE, CYUETHBIE M HECUETHBIE MHOYKECTBA.

HcTuHHBIE W JIOKHBIE BBICKA3bIBaHUSA, OINEpallMd HaJ BBICKA3bIBaHUAMH. Aneedpa
gvickazviganuti. CBsA3b BBICKa3blBAaHMM C MHOKeCTBaMu. KBaHTOpHI CyILECTBOBaHMUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKH. OcHogHble Jocuueckue npaeuna. PelieHue JOrM4eckux 3anad C
UCIOJIb30BaHUEM KPYroB Dilliepa, 0CHOBHbIX J102U4ecKUxX npasu.

Ymozaxmouenns. OOOCHOBaHMST W JOKa3aTelIbCTBO B MaremaTtuke. Teopembl. Buabl
MaTEeMaTHUYeCKUX  YTBEpKIEHUH. Buovr  dokazamenvcms. Mamemamuueckas — UHOYKYUSL.
Ymeepowcoenus: obpamnoe OanHOMy, NPOMUBONONOJNHCHOE, 0OpaAMHOEe NPOMUBONOTIOHCHOMY
oanHomy. IIpyu3HaKk v CBONCTBO, HEOOXOIUMBIE U JIOCTATOYHbBIE YCIOBHUSL.

Ocnoenas  meopema apupmemuxu. Ocmamxu u cpasuenus. Anreopumm Eexiuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema @epma. (-uunvle cucmemvl CUUCLEHUSL.
Dynkyus Juinepa, YUcio u cymma oeaumenel HamypaibHo20 YUCd.

Panuannast mepa yria, TpUrOHOMETPHUYECKass OKPY>KHOCTh. TpUroHOMEeTpUuYecKue (pyHKIUU
gyrcen U yrioB. DopMynbl MPUBEICHHS, CIIOKEHHUS TPUTOHOMETPHUYECKUX (DYHKIMA, (HOPMYITBI
JBOMHOTO ¥ TIOJOBUMHHOTO aprymenTa. I[IpeoOpa3oBaHue CyMMBbI, pa3HOCTH B IPOU3BEACHUE
TPUTOHOMETPUUECKUX (QYHKIMM, 1 HA00OpOT.

Hynu QyHKuu#M, OPOMEXYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. HawuOombmiee u
HanMeHblIee 3HaueHue (yHkuuu. Ileprogmueckue (GYHKIMHM ¥ HAaUMEHBIIMNA Tepuoj. YeTHble u

HedeTHbIe QyHKIHMH. PyHKyuu «OpobHas yacms yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpuyeckue (yHKIHHM 4YHUCIOBOTO apryMeHTa Yy =COSX, Yy=sinX, Yy=tgXx,
y =Ctg X.

Crenenp ¢ JEHCTBUTENBHBIM  IIOKa3aTelleM, CcBOHcTBAa  cremeHd. IIpocreitmne
MOKa3aTebHble ypaBHEHUS M HepaBeHCTBa. [lokasaTtenbHas (yHKIUS M €€ CBOICTBa, U Trpaduk.
Yucno € u pyHKIUSA Yy =€".

Jlorapugm, cBoifctBa  jorapudma. JlecATHUHBIM M HaTypajbHBIA  Jorapudm.
[IpeoOpa3oBanue orapupmMuieckiux BblpakeHHH. Jlorapupmuueckre ypaBHEHHsS U HEpPaBEHCTBA.
Jlorapudmuueckas GyHKIUSA U €€ CBOMCTBa, U rpadukK.

CrenenHas GyHKIUS U €€ CBOICTBa, U rpaduk. MppannuoHanbHble ypaBHEHUS.

Meton uHTEepBanoB A pelleHuss HepaBeHCTB. [IpeoOpazoBaHus rpadukoB (GYHKLIUH:
C/BUI, YMHOXXEHHE Ha 4YHCIIO, OTPa)X€HHE OTHOCUTEIBHO KOOPAMHATHBIX ocel. ['paduueckue
METOJIbl PEUICHMs] YpaBHEHUN W HEPABEHCTB. PellleHMe ypaBHEHUN M HEPABEHCTB, COAEPIKAIIMX
MEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

Cucrtembl moOKa3aTeIbHbIX, JOrapUPMHUUECKUX W HUPPALMOHAIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeIbHbIX, JOTapU(PMHUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3anmuo obparnbie pyHkmu. I'padukn B3auMHO 00OpaTHBIX (YHKITUI.

VYpaBHEHHUsI, CHCTEMBI YPAaBHEHUH C TApaMETPOM.

11 knace

CaoiicTBa U rpaMKy TPUTOHOMETPUUYECKUX (PYHKIIUH.

OOpatHble TpUroHOMEeTpUYeckre (YHKIMHU, UX TJIaBHbIE 3HAU€HHs, CBOMCTBAa M rpaduKu.
Tpuronomerpuueckue ypaBHeHHs. OIHOPOJHBIE TPUTOHOMETPUYECKHE YypaBHEHUs. PemieHue
IIPOCTENIINX TPUTOHOMETPUUECKHUX HEpaBeHCTB. lIpocreimme cuUCTEMBI TPUTOHOMETPHUUECKHX
YpaBHEHUM.

[lepBuuHbIE TpEACTAaBIEHUS O MHOXECTBE KOMIUIEKCHBIX uMcen. Jleucmeus ¢
KoMnaeKcHoiMu  uucramu. Komnnexcno-conpsscennvie uucna. Mooyns u apeymenm yucia.
Tpueonomempuueckas gpopma KOMNIEKCHO20 yucia. Pewenue ypasnenuti 6 KOMIIEKCHbIX YUCTAX.



@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2 CneyuanibHblx 6UO08.
Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvie mroz2ounenvl. OcHo8Hasl meopema
anzeopvl. Cummempuueckue MHo2041eHbl. Llenouucnennvie u yeio3HauHvle MHO2OUIeHb.

Huoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.

Cymmbl u psodsl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npudaudzCEHUU OCLICMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

MHoorcecmsa na KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byusakosckozo, nepasencmeo Hencena, nepasencmea o cpeomux.

[Tonsitue mpenena ¢GyHKUMM B Touke. [lomamue npedena @yHKyuu 6 OECKOHEYHOCMU.
Acumnmomur  epagpuxa @ynxyuu. Cpasnenue OeCKOHEUHO MANbLIX U OECKOHEUYHO OONbULUX.
HenpepsiBHOCTD PyHKITMU. C80oticmea nenpepwiénvix ¢pyuxyuil. Teopema Betiepuwmpacca.

Huddepenuupyemocts Gpynkuuu. [IponsBoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky
¢byakuun. ['eomerpuuecknii U (PU3NYECKUA CMBICT MPOU3BOJIHOMN. [Ipumenenue npouzeooHol 6
¢@uzuxke. [IponszBoansle aneMeHTapHbIX QyHKIMiA. [IpaBuna nuddepenunpoBanms.

Bropas npousBo/iHasi, ee reoMeTpUUeCKuil U U3HYECKUN CMBICI.

Touku skcTpemMyMa (MakcuMyma 1 MMHMMYMa). McciaenoBanue 3ieMeHTapHbIX (PYHKINN Ha
TOYKH OKCTpeMyMa, HauOoiblllee U HAUMEHbIIEe 3HAYeHHE C MOMOIIbIO MPOU3BOIHOM.
Ilocmpoenue zpaghuxos @QyHKyuii ¢ nomowwlo Npou3eoousix. Ilpumenenue npouzeooHoU npu
peuwtenuu 3a0ay. Haxooicoenue sxkcmpemymos (hyHKyull HeCKONbKUX NePeMeHHbIX.

[TepBooOpaznas. Heonpenenennsiii uaTerpai. IlepBooOpasHbie 3yieMEHTApHBIX (YHKIUH.
[Tnomane kpuBonuHenHoi Tpaneuuu. @opmyna Heiorona-Jleibuuma. OnpeneneHHblii HHTErpat.
Buiyucnenue niowadeu niockux gueyp u 00vemos men 8paujenus ¢ NOMOWbIo Uunmezpa.a.

MemoOwbl pewienus hyHKYUOHATbHBIX YPABHEHUN U HEPABEHCME.

I'eomeTpust

10 kaacc

[ToBTOpenwue. Pemenue 3a1au ¢ UCHOIB30BaHUEM CBOMCTB (UTYp Ha MIOCKOCTH. PerieHue
3aJad Ha J0Ka3aTeJIbCTBO M IMOCTPOEHUE KOHTPIpUMepoB. [IpiMeHeHne mpocTeHmmx J0rHIecKix
npaBwi. PemeHwe 3agady ¢ HUCHOJIB30BAaHHEM TEOPEM O TPEYroJbHUKAaX, COOTHOIIEHUH B
MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYrOJIbHUKaMH. PerieHne 3amad c
UCIONIb30BaHWEM (PaKTOB, CBA3AHHBIX C OKPYXHOCTSAMH. PemieHue 3amad Ha U3MEpEHHS Ha
IJIOCKOCTH, BBIYMCIICHUS JJIUH U IJIOAAeH. Peuenue 3a0au ¢ NOMOWbI0 6eKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [Ipuszma, napasnienenumnesn, mupaMua, TETPadp.

OCHOBHBIE TIOHATHS TEOMETPUN B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIICIICTBUS U3
HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsn mempas’opa. lloctpoeHue ce4eHUN MHOTOTPAHHUKOB METOJOM
cienoB. llenTpanpHoe mpoekTupoBaHue. IlocTpoeHne cedyeHW MHOTOTPAHHUKOB METOJIOM
MPOEKIIUH.

CkpermuBaroniyecss npsMble B IMPOCTPAHCTBE. YTOJI MEXIy HUMH. Memoowl HaxodicoeHus
PACCMOSHULL MeHCOY CKPeUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 TapaieTbHOCTH MPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. l[lapamnensHoe
MIPOEKTUPOBAHKE U U300pakeHue Guryp. I eomempuueckue mecma modex 8 NPOCMpancmae.

[lepieHAUKYIAPHOCTh TPSAMOM U TUIOCKOCTH. OpTOrOHaNbHOE  MPOEKTHPOBAHUE.
Haxknonnsie u npoekunu. Teopema o Tpex NeprneHIUKYIIsIpax.

Buovr  mempasopos.  Opmoyenmpuyeckuti  mempa’sop,  KAPKACHGINL — mMempa’op,
pasHoepanublil mempal’op. Ilpsmoyzonvhuiti mempas0p. Meouanvl u bumeouansvt mempas’opa.

Hocmpausanue mempasopa 0o napaiieienuneod.

Pacctosnust wmexnay ¢urypamu B npoctpaHcTBe. OOHIMII NepneHAUKYIsp JBYX
CKPEIIHBAIOIINXCS MPSIMBIX.

VYrnel B mpoctpancTBe. [lepneHAMKyIsIpHBIE TUIOCKOCTH. [l10w4ade opmocoHAnbHOU
npoexyuu. llepnenouxynaproe ceuenue npuzmvl. Ipexepannvii u mHoz2ozpantwlid yeon. Ceoticmea



NJIOCKUX Y2Nl08 MHO202panHo20 yena. Ceoticmea NaoCKux u 08Y2PanHbIX Vello8 mpexspanHozo yaid.
Teopembl KOCUHYCO8 U CUHYCO8 OJIs1 MPEXSPAHHO20 Yeld.
Bunel MHOTOrpaHHUKOB. Pazeepmku mHoeoepannuka. Kpamuatiwue nymu Ha nogepxuocmu

MHO202PAHHUKA.
Teopema Oiinepa. IlpaBWwibHbIE MHOTOTPAHHUKH. /[BOUCMBEHHOCMb  NPABUNLHBIX
MHO202PAHHUKOB.
[Tpuszma. [Tapannenenunen. CaoiicTBa napasuiesienuIena. [IpsamoyronbHbIH

napajuienenunea. HakJoHHbBIE PU3MEL.

[Tupamuga. Buasl nupamua. OJeMEHTbl TpaBWIbHONM nupamuabl. [lupamuasr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPaHsSIMHU, UX OCHOBHBIC CBOHCTBA.

[Tnomany noBepxHOCTEN MHOTOTPAHHUKOB.

11 kaacc

Tena BpamieHus: UUIUHAP, KOHYyC, map u cdepa. CeueHus HUIMHApPA, KOHyca U IHapa.
[[TapoBoii cerMeHT, MapoBO CIIOM, MIAPOBOU CEKTOP (KOHYC).

YcedeHnHas TUpaMua U YCEUEHHBIH KOHYC.

Onemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsMble M IUIOCKOCTU. Brucanubsie u omnucanuble chepol. Kacarowuecs
cpepwi. Kombunayuu men epawjerus.

Bektopsl u koopauHathl. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YUCIO. YTOI MEXKIY
BekTopamu. CKalsipHOE MTPOU3BEICHNUE.

VYpaBHenue miaockoctd. DopMmyna paccTOSHUS MEXAY TOYKaMH. YpaBHEHUE chephl.
Dopmyna paccmosiHusi om mouku 00 niockocmu. Cnocobwvl 3a0anus npamou ypaeHeHUsMu.

Pewenue 3a0au u oOokazamenbcmeo meopem C NOMOWDBIO BEKMOPO8 U MemoooM
KOOpOUHam. SnemMeHmyl 2e0Mempuu Macc.

[Tonstue o6pema. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI TeJ BpalleHus. Axkcuomsl odvema.
Bwvi600 ghopmyn 06vemos npamoyeonvnozo napanienrenuneda, npusmol U RUpamuosl. Popmyavt ons
HaxooicoeHus: obvema mempas’opa. Teopemvl 06 omHoOUEHUAX 00BEMOB.

Ilpunoowcenus unmecpana K 6blYUCTIEHUIO 00bEMO8 U HNOBEPXHOCMEL mel 8PAUjeHUs..
Inowaos ceepuueckozo nosca. Obvem wapogozo cnos. llpumeneHue 006veMo8 npu peuieHuu
3a0au.

[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnommaas MOBEpXHOCTH HWIMHIPA ¥ KOHYCA.

KoMmOuHammu MHOTOTpaHHUKOB U T€J BPaICHHS.

[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB W IUIOMIAJIEH MOBEPXHOCTEH MOMOOHBIX
dburyp.

Hsuoicenusi 8 npocmpancmee: napaiiebHblil NEPEHOC, CUMMEMPUsT OMHOCUMENLHO NJIOCKOCHIU,
YEHMPATIbHASL CUMMEMPUSL, HOBOPOM OMHOCUMETLHO NPAMOII.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCNOIb308AHUEM
cmepeomempuiecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JTOTHKA, TeopHs rpagoB 1 KOMOMHATOPHKA

11 knace

[ToBropenue. Vicnonp3oBanue TaONUIl U AUArpamMM Ui MpeJCTaBlIeHHs JaHHBIX. Perienue
3aJla4 Ha MPUMEHEHNE ONMUCATENbHBIX XapaKTEePUCTHK YUCIOBBIX HA0OPOB: CPEeIHUX, HAHOOIIBIIEr0
Y HaUMEHBIIIET0 3HAYEHUs, pa3Maxa, JUCIIEPCUU U CTAaHAAPTHOIO OTKIOHEHUS. BeIuncieHrne 4acTor
U BEposATHOCTEW CcoObITHH. BbruncieHre BEpOSTHOCTEH B OMNBITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH ~ MCXoJaMH. Vcronp30BaHME KOMOMHATOPUKU. BpluucieHne BeposTHOCTEH
HEe3aBHCUMBIX COOBITUH. Vcronb30BaHue QOpMYIIbl CIIOKEHUS BEpOSTHOCTEH, quarpamm Oiiepa,
nepeBa BeposaTHocTel, hopmynsl beprymm.

Bepoamuocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmel.

VYcnoBHas BeposATHOCTb. [IpaBmiio  ymHOXeHus BepostHOocTed. dopmyna IOJHOU
BeposaTHocTH. @opmyna baiieca.



JuckperHble ciay4yaliHble BeNWYMHBI W pacnpenencHus. COBMECTHBIE pacHpeiesCHuUs.
Pacrnipeniennenre cCyMMbl U IPOM3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BeIMYMH. MaremaTuueckoe
OKMJIaHUE U JUCHEPCHS CIy4allHOW BEIMYMHBI. MaTeMaTuyecKoe OKUJIaHUE U JUCIEPCHUS] CYMMBbI
CIIy4ailHBIX BEJIMYHH.

bunapnasg  cnydaiiHas ~ BenuuuHa, pacnpeneinenue  bepnymnu.  ['eomerpuyeckoe
pacnpezeneHue. buHOMManpHOE pacHpelelieHue MW €ero CcBOWCTBA. [ unepzeomempuyeckoe
pacnpeoeiieHue u e20 C8oLCmad.

HenpepsiBHble citydaiiHple BenuduHbl. 1LIOTHOCTE BeposTHOCTH. DyHKIHUS pacpeeIcHusI.
PaBHOMeEpHOE pacnipeneneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpeneneHue. DyHKIUSA
Jlarmmaca. Ilapamerpsl HOpManbHOro pacnpenencHus. I[IpuMepsl  CiaydalHBIX  BEIWYMH,
MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh MU3MEPEHMid, POCT ueoBeka). [lenmpanvras
npeoenvHas meopemda.

Hepasencmeo Yebviuesa. Teopema UYebwviwesa u meopema bepuynnu. 3axon 6onvuiux
yucen. Bvlibopounwviti memoo uzmepenus eepoamuocmeti. Ponv 3axona Oonvuiux uucen 8 Hayke,
npupooe u obwecmee.

KoBapuanmsi 1ByX cCiy4aidHbIX BenuuuH. [loHsATHE 0 KOI(DPUIMEHTE KOPPEISIIHH.
CoBMecTHBIC HAOMIOACHHS JBYX CIyYalHBIX BENUYHUH. BbiO0opouHblll KO3DDuyueHm Koppensiyuu.
Jluneiinas peepeccusi.

Cmamucmuyeckasa eunomesa. Cmamucmuxa Kpumepusi U ee YpPO8eHb 3HAYUMOCHIU.
IIposepka npocmetiwux cunomes. Imnupudeckue pacnpeoeneHuss U ux césasb ¢ meopemudecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. Huvekmughvie u ciopvekmusHvie coomeemcmesus. buexyuu.
J{uckpemnuas nenpepvignocms. [lpunyun upuxne.

Koouposanue. /[eouunas 3anuce.

Ocnoeuvie nowsmus meopuu 2pagos. [epesvs. [eouunoe Oepego. Cesa3HOCb.
Komnonenmui céaznocmu. Ilymu na epaghe. diineposol u I amunvmonogol nymu.



IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHU

YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

Paznen Ilesiu ocBOEHUS MpeIMeTa
Bba3oBblii ypoBeHnb |. BeimyckHMK HayunTcss | [l Wcnonb3oBaHUsl B IMOBCETHEBHOHN KH3HU H
«ITpobaemuo- oOecrieyeHust BO3MOKHOCTH YCIIEIIHOTO
(yHKIHOHATBLHBIE MIPOAOJDKEHUS 00pa30BaHMs 110 CHEIHUAIBHOCTSIM,
Pe3yJabTaThI» HE CBS3aHHBIM C NPUKJIATHBIM HCIOJIb30BaHUEM
MaTeMaTHKH
I1]. BoINyCKHUK MOJYYUT | [ia pazeumus MuluwaeHus, UCNOTb306aHUA 6
BO3MOKHOCTb HAYYUTBCH | 108CEOHESHOU JCUZHU
u obecneueHus  BO3MOMCHOCMU  YCHEUIHO20
npooodicens 06pazo8anus no cneyualbHOCHAM,
He CBA3AHHBIM C NPUKIAOHLIM UCNONb30BAHUEM
MamemMamuxy
YrayoaeHHblit 1. BoinyckHuK HayuuTess | [ ycnemrHoro npooimKeHnst 00pa3oBaHus
YPOBEHbD [0 CTIECLHUAIBHOCTSM, CBSI3aHHBIM C IPHUKIAIHBIM
«CucremHo- HCHOJIb30BaHUEM MaTeMaTUKU
TeopeTHYeCKHE IV. BoimycKHUK MOXYYMT | 1 obecneuenusi 603MOJICHOCMU — YCNEUHO20
Pe3yabTaTh» BO3MOKHOCTb HAYUUTBCSL | NPOOOICEH U 0OPA308AHUA NO CNEYUANbHOCTIAM,
CBA3AHHBIM C  OCYWeCmBNeHUeM HAYYHOU U
uccne008amenbCkol dessmenbHoCmu 6 oobnacmu
MAMEMAMUKU U CMEICHBIX HAYK

3mece m janmee: pacmosHaBaTh KOHKPETHBIE IPUMEphl OOIIMX IOHATHH IO XapakTepHbIM
IIpU3HAKaM, BBIIIOJIHSTH JEHCTBUS B COOTBETCTBUM C OINPEACIEHUEM U MPOCTEHIIMMU CBOMCTBAMU
MOHATUH, KOHKPETU3UPOBATh MPUMEpaMH OOLIHE TOHATHS.

23ech ¥ Janee; 3HATh ONpeJeIeHHe TIOHATHS, YMETh MOSCHATH €r0 CMBICH, YMETh HCIIONb30BaTh
MIOHATHE U €r0 CBOWCTBA ITPU NIPOBEIECHUY PACCYKICHUM, PEILICHUH 3aay.

%31eck 1 masee: 3HAThH ONpejeNieHNe MOHSTHS, 3HaTh U YMETh 000CHOBBIBATh CBOIMCTBA (IIPH3HAKH,
€CIIi OHU €CTh) IMOHSATHSA, XapaKTepPH30BaTh CBSI3U C JPYTMMHU MOHATHAMHU, MPEACTABISIS OJHO
MOHATHE KaK 4YacThb LEJIOCTHONO KOMIUIEKCA, HCIOJb30BaTh IOHSATHE W €ro CBOICTBa Hpu
IIPOBEJICHUH PACCYKACHUM, JOKa3aTENIbCTB, PEIICHUH 3a/1a4.

Onemenmul meopuu mHroscecme u MaAMEMAMUYECKoll 102UKU

10-11 xmacc
- OmnepupoBath Ha 6a30BOM ypoBHe! TNOHATHSAMH: KOHEYHOE MHOKECTBO, JJIEMEHT MHOKECTBA,
MOJMHOXKECTBO, IepeceueHre U 00beANHEHHE MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha KOOPAMHATHOM
MPSIMOM, OTPE30K, HHTEPBAT;
- OIeprUpoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU: YTBEPKICHHUE, OTPUIIAHNE YTBEP)KIEHHUS, HICTUHHBIE U
JIOXKHBIE YTBEPKACHUS, TPUIHMHA, CIIEJICTBUE, YACTHBIHN CiTy4ai 00IIero yTBEep:KACHUs, KOHTPIIPUMED;
- HAXOJIUTh TepeceueHre 1 00beIMHEHNE IByX MHOKECTB, IIPEICTaBICHHBIX Tpaguyeckn Ha YUCIOBOH
MPSIMOH;
- CTpPOWTHh Ha YHCIIOBOW MPAMOI MOJMHOKECTBO HYHCIOBOTO MHOXKECTBA, 3aJ[aHHOE MPOCTEUIINMU
YCIIOBUSIMU;
- pacmo3HaBaTh JIOKHBIE YTBEPKACHUS, OMIMOKH B PACCYXACHUSIX, B TOM YHUCIIE C HCIOIb30BaHHEM
KOHTPIIPAMEPOB.

B nosceonesnoil sicusnu u npu uzyyenuu Opy2ux npeomMemos.

- HCTIOJIH30BaTh YHCJIOBBIE MHOXKECTBA HA KOOPAMHATHON MIPSIMOH JIJIsT OITUCAHUS PEATbHBIX IMPOIIECCOB
U SIBJIICHHI;

- IPOBOJIUTD JIOTUYECKUE PACCYKACHUS B CUTYallMIX TOBCETHEBHOM KU3HU.

- Onepupoeambz NOHAMUAMU. KOHEYHOE MHOINCECMBO, JIJeMEHM MHOoIcecneda, VlOdMHO.?fC@CWlGO,
nepecedenue u obveduneHue MHOIMCecns, 4Yucjioevle MHOoJcecnmea Ha KOOdeHClWIHOIZ np;mozi,
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OMpe30K, UHMEPBAL, NOAYUHINEPEAN, NPOMEICYMOK ¢ 6bIKOJOMOU MOUKOU, epaghuueckoe
npeocmasnienie MHOJICeCM8 Ha KOOPOUHAMHOU NAOCKOCTIL,

- onepupogamv NOHAMUSAMU. YMEEPAHCOCHUEe, OMPUYAHUE YMEEPHCOCHUs, UCMUHHbIE U JIONHCHbIE
VIMBEPIHCOeHUS, NPUYUHA, CTIe0CUe, YACMHBI CyYall 00uje2o YmeepiucoeHus, KOHmpnpumep;

- NPOGePAMb NPUHAOLEHCHOCHb INEMEHMA MHONICECEBY,

- HAX00umbv nepeceyetue u 00bEOUHEHUEe MHONICECME, 8 MOM YUCTe NPeOCMABIEHHbIX epapuyecku Ha
YUCTI0B0U NPAMOU U HA KOOPOUHAMHOU HIOCKOCHIU,

- IPOBOOUMB OOKAZAMENbHBLE PACCYHCOCHUS 0151 000CHOBAHUSL UCIUHHOCTIU YINGEPICOCHULL.

B nosceoneenoii srcusnu u npu uzyyeruu opyeux npeomemos:

- UCNONB308ANMD YUCLOBbLE MHONCECHBA HA KOOPOUHAMHOU NPIMOU U HA KOOPOUHAMHOU NIOCKOCHU
OJ151 ONUCAHUS PEATIbHBIX NPOYECCO8 U SGNEHULL

- NPO6OOUMb DOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSIX NOBCEOHEGHOU JHCUZHU, NPU PEUleHUU 3a0ay
U3 Opyaux npeomemos

- CBOGOHO OMEpUpOBaTh® MOHATHAMH: KOHEYHOE MHOKECTBO, DJIEMEHT MHOYKECTBA, TTOJAMHOMKECTBO,
nepeceyeHre, OObeAMHEHHE U Pa3HOCTh MHOXKECTB, YMCIOBbIE MHOXECTBA HA KOOPAMHATHOM NPSMOH,
OTPE30K, MHTEPBAJI, MOJYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOH TOUYKOH, TpauyecKkoe MpecTaBiIeHue
MHOX€ECTB Ha KOOPAMHATHOM IUIOCKOCTH;

- 33J1aBaTh MHOXECTBA NEPEUNCIEHUEM U XapaKTEPUCTHUECKAM CBOWCTBOM,;

- OIEepHpoBaTh TOHATHAMH: YTBEPXKACHUE, OTPHUIIAHNE YTBEPKACHHSA, HCTHHHBIE W JIOXKHBIC
YTBEPKICHUS, IPUYNHA, CJICICTBHE, YACTHBIN CITy4aid OOIIEro yTBEep:KICHHUS, KOHTPIIPUMED;

- IPOBEPSATH NPUHAJIEKHOCTD IIEMEHTA MHOKECTBY;

- HaXOIUTh IepecedeHue U 00beIMHEHNE MHOXKECTB, B TOM YHCIIE MPEICTABICHHBIX Irpa)UuecKy Ha
YHUCJIOBOM NPSIMOW U HA KOOPAUHATHOMU IIJIOCKOCTH;

- IPOBOJIMTS JI0KAa3aTeJbHbIC PACCYXKICHHS IJIs 0OOCHOBaHHSI HCTUHHOCTH YTBEPKICHHH.

B noeceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:

- UCII0JIb30BATh YHCJIOBbIE MHOKECTBA HA KOOPAUHATHOW NPAMON U HA KOOPAUHATHON INIOCKOCTH JJIs
OIMCAaHUs PEAIBHBIX ITPOLIECCOB U SIBJICHUM;

- IPOBOJIUTH JOKA3aTeIbHBIC PACCYKICHNS B CUTyallUsX [TOBCEIHEBHOM KU3HU, NIPU PELICHUN 3a7ad
U3 APYTUX NPEAMETOB

Llocmuorcenue pezynomamos pazoena ll;

- onepuposamv NoHAmMuUeM onpeodeneHus, OCHOBHLIMU GUOAMU ONpedeleHull, OCHOBHLIMU BUOAMU
meopem;

- NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMBA;

- ONepupoBamb NOHAMUAMU CHEMHO20 U HeCUeMHO20 MHOJNCECMBA,

- NPUMEHAMb MemOo0 MAMeMamuyecKol UHOYKYUY 015 RPOGeOeHUsI PACCYHCOEHUL U OOKA3AMEeNbCME U
npu peweHuu 3a0au.

B nosceonesnoii orcuznu u npu uzyyeHuu opyaux npeomemos:

- UCNONL306AMb  MEOPEMUKO-MHONCECMBEHHBIN A3bIK U A3bIK JIO2UKU OISl ONUCAHUA PeanbHbIX
npoyeccos U A6ieHUll, NPU peueHun 3a0ay 0pyeux y4yeOnvlx npeomemos

Yuchau e bIPpAIHCECHUA

10 xiacc
- OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHIMHE: IEIIO€ YHCIO, JEIUMOCTh YHCEN, OOBIKHOBEHHAS
Ipo0Ob, JecsTHYHas ApoOb, PALMOHAIBLHOE YHCIIO, MPUOJMKEHHOE 3HAYECHUE YMCia, 4YacTh, O,
OTHOIIIEHHUE, ITPOIICHT, MOBBIIICHNUE U MOHIKEHUE Ha 3aJJaHHOE YMCIIO MPOILIEHTOB, MacIlTao;
- OIEpUPOBATh Ha 0A30BOM YPOBHE MOHSATHUSAMHU: JIOTapU(M YKCIIa, TPUTOHOMETPHUYECKAsT OKPYKHOCTb,
rpagycHasi Mepa yria, BeIWYMHA yTria, 33JaHHOTO0 TOYKOM HA TPUTOHOMETPHUYECKOM OKPY>KHOCTH,
CI/IHyC, KOCI/IHyC, TAHT'CHC U KOTAHI'CHC yrHOB, NMCHOIIINX HpOI/I3BOHBHy}O BeHHqHHy;
- BBITIOJTHATH apU(PMETHUECKUE IEHCTBUS C IENBIMHI U PAIMOHAILHBIMU YHCIAMH;
- BBITIOJTHSATH HECIIOKHBIC TIPe0Opa30BaHMS YUCIOBBIX BRIPAKEHHH, CONEPIKAIINX CTEIIEHU YUCEI, JTHOO
KOPHHM U3 9Kce1, TU00 torapu(Mbl 4UCelT;
- CpPaBHHBATH PAIMOHAIBHBIE YHCIIa MEXKTY COOOi;
- OLICHMBATh U CPAaBHHUBAThH C PALMOHAJIBHBIMU YHCIAMU 3HAUYCHUS LIENBIX CTEHEHEeH uucesn, KopHeH
HATYpaJIbHOH CTENICHH U3 YHCEN, Jorapu(h)MOB YHCEN B IPOCTHIX CIyYasX;
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- U300paxaTh TOYKAMHU Ha YUCIOBOW MPSIMOH IEJIbIe ¥ PalliOHAIBHBIC YHCIIa,

- 300pakaTh TOYKAMH Ha YHCIIOBOW MPSAMOI IeNIble CTETIEH! YHCell, KOPHU HAaTypalbHOM CTETIeHU U3
YHCeJ, JIOrapu()MBI YHUCEIT B IPOCTHIX CITyYasiX;

- BBITIOJTHATH HECJIOKHBIE TIPEOOPa30BaHUS IIENBIX U IPOOHO-PAIMOHATBHBIX OYKBECHHBIX BBIPAKCHHIA;
- BBIp@XKaTh B MMPOCTEHIINX CIy4asX U3 PaBEeHCTBA OJIHY IEPEMEHHYIO Yepe3 IpyTue;

- BBIYHUCIATH B TPOCTBIX CIIyYasx 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISI
HE00XO0IUMBIC TIOACTAHOBKHU U MPEOOpa30OBaHus;

- U300paxaTh CXEMaTUYCCKH yroJl, BEJIMYMHA KOTOPOTO BRIPAKECHA B Tpajycax;

- OIICHWBATh 3HAKH CHHYCa, KOCHHYCa, TAHTE€HCA, KOTAHT€HCA KOHKPETHBIX yTIIOB.

B nosceonesnoil sicusnu u npu usyueHuu Opyeux yueOHvix npeomMemos.

- BBIMOJIHATH BEIYUCIICHHS TIPU PEIICHUH 33/1a4 MPAKTUYECKOTO XapaKkTepa;

- BBINOJNHATh TPAKTHYECKHE pPAacyeThl C UCIOJNL30BAHUEM TMPU HEOOXOJUMOCTH CIPAaBOYHBIX
MaTEepPHAIOB U BBIYHUCIUTEIBHBIX YCTPOWCTR;

- COOTHOCUTH peallbHble BEIUYMHBI, XapaKTCPHCTHKH OOBEKTOB OKPYXKAIOIIETO MHUpa C HUX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSMH;

- UCIIOJIb30BATh METO/IBI OKPYTJICHHUS, IPUOIMKEHHS ¥ TPUKHAKY TPH PEIICHUH MPAaKTHUYECKUX 3a1aY
NOBCEIHEBHOMN KU3HU

- CB80600HO Onepuposamv NOHAMUAMU: YeNoe HUCLO, OeIUMOCHmb Yucel, O0ObIKHOBEHHAs Opoob,
decsamuynas 0poOb, PAYUOHATLHOE YUCIO, NPUOTUNCEHHOE 3HAUEHUE YUCIA, YaACmb, 00s, OMHOUEHUE,
npoyenm, NOSblUEeHUE U NOHUNCEHUE HA 3A0AHHOE YUCAO NPOYEHMO8, MACUMAO,

- IPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCTBAMU OCTUMOCIU,

- onepuposams NOHAMUAMU. JIO2APUPDM YUCIA, MPULOHOMEMPULECKAsT OKPYICHOCHb, PAOUAHHASL U
2paodycHasl mepa yena, 6elutuHa yeid, 3a0aHH020 MOYKOU HA MPUSOHOMEMPUYECKOU OKDYICHOCHU,
CUHYC, KOCUHYC, MAH2CHC U KOMAH2EHC V208, UMEIOWUX NPOUBONbHYIO BEIUYUHY, YUCIA € U T,

- 6BINOIHAMb apupMemuyecKue 0elicmeus, couemas YCmHble U NUCbMEHHble NPUeMbl, NPUMEHSISL NPU
HE0OX00UMOCIU SbIYUCTIUMETIbHBLE YCMPOUCMEA,

- HAX0O0umb 3HAYEHUs] KOPHS HAMYPATbHOU CMEneHu, CMEeNneHu ¢ PAYUOHAIbHbIM NOKA3AMENeM,
J102apuhma, UCRONIL3YSL NPU HeOOXOOUMOCIU BLIYUCTUMETbHBIE YCMPOUCMEA;

- 0IL306AMBCS OYEHKOU U RPUKUOKOU NPU NPAKMUYECKUX PACHemaXx;

- NPOBOOUMb NO U3BECHHBIM QOPMYIAM U NPASUIAM HPeodPA308aHUsT OVKEEHHBIX GbIPANCEHUI,
BKIIOHAIOWUX CTHENeHU, KOPHU, 102apudMbl U mpucoHoMempuyeckue QyHKyuu,

HAX00Umb 3HAYEeHUs. YUCLOBbIX U OYKGEHHbIX GbIPANCEHUL, OCYWEeCMEsis He0OX00umMble NOOCAHOBKU
U npeodbpazosanusL;

- U300PANCAMb CXEMAMUYECKU Y20Jl, GEIUYUHA KOMOPO20 GbIPANCEHA 8 2PpA0yCax Ul paoUuanax;

- UCNONIB306aMb NPU PeuleHUU 3a0ay MabIuYHble 3HAYEeHUS] MPUSOHOMEMPUYECKUX (DYHKYULL Y2108,

- BbINOJIHAMb NEPEBO0 BeUUUHbL Yeliad U3 PAOUAHHOU Mepbl 8 2PA0YCHYI0 U 0OPAMHO.

B noscednesroil sicusnu u npu uzyyeHuu Opyeux yueoHvix npeomMemos.

- BLINOHAMb OClUCMBUsL C YUCTOGBIMU OAHHBLIMU NPU peuleHul 3a0ay NPaKmuiecko2o xapakmepa u
3a0a4 U3 paziudHbIx obaacmell 3HAHULU, UCNOIb3YSL NPU HeoDXO00UMOCU CNPABOYHbIE MAMepUansbl U
BLIYUCTIUMENbHYLE YCMPOLCMEA,

- OYeHUBamb, CPAGHUBAMb U UCHOIL308AMb NPU PEUleHUU NPAKIMUYECKUX 3a0ay YUCI08ble 3HAYEeHUs
PEaIbHbIX BeIUYUH, KOHKDEMHbIE YUCI06ble XAPAKMEPUCMUKI 00BEKNO08 OKPYHCAIOUe20 Mupa

- CB0OO/MHO OTEpHPOBATh MOHATHIMH: HATypaIbHOE YHCIIO, MHOYKECTBO HATypalbHBIX YHCE, IIeJI0e
YHCJI0, MHOXKECTBO ILIEJIBIX YHCeN, OOBIKHOBEHHas OpoOb, JecSITUYHAas APOOb, CMELIAHHOE YHCIIO,
PaIMOHANIBHOE YHCII0, MHOYXKECTBO PAllMOHAIBHBIX YHMCET, HPPALMOHAIBHOE YUCIIO, KOPEHb CTETIEHU 1,
JNEHCTBUTEIHHOE YHCIO, MHOYKECTBO JCHCTBUTENBHBIX UHCEN, TE€OMETPHUYECKas WHTEepPIpeTaIus
HaTypaJIbHBIX, IIEJBIX, PAIIMOHAIBHBIX, NEHCTBUTEIHHBIX YHCET;

- IOHUMATD U OOBSCHSTH PA3HUILY MEXy MO3ULIMOHHON M HEMO3UIMOHHON CUCTEMaMHU 3allUCH YHCEIT;
- IEPEBOIUTH YUCIIA U3 OJJHON CHUCTEMBI 3aIUCH (CHCTEMBI CUHCIICHHS) B IPYTYIO;

- JIOKa3bIBaTh M HCIIOJIb30BaTh MPU3HAKH JIEIUMOCTH CyMMBl U TPOHM3BEACHHS MPH BBITIOJHEHUH
BBIYHCIIEHUH U PEIICHNN 3aad4;

- BBINIOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX U MPPAllMOHAIBHBIX YHCEI € 3aaHHOM TOUHOCTHIO;

- CPaBHUBATH JCUCTBUTENBHBIC YHACIIA PA3HBIMHU CIIOCOOAMU;

- YOOpsIIOYMBATh 4YHCJA, 3alUCaHHBIE B BUAEC OOBIKHOBEHHOH M JIECSITUYHOM IpoOu, ducia,
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3aMKCaHHBIC C HCIIOJIE30BAHUEM apU(PMETHUECKOTO KBAIPATHOTO KOPHS, KOPHEH CTETICHH OOJIbIIe 2;

- Haxoauth HOJ] 1 HOK pa3HpiMu crioco0aMu M HCTIOIB30BaTh WX MPU PEIICHUN 33134,

- BBINOJHSATH BBIYUCIICHUS M NPEe0Opa30BaHMs BHIPAKCHUH, COACPIKAIIMX JIEHCTBUTEIBHBIC YUCIIA, B
TOM YHUCJIC KOPHU HATYPaJIbHBIX CTEIICHEH;

- BBIONHATH  CTaHJAPTHBIE  TOXJCCTBCHHBIE  MPeoOpa3oBaHUsl  TPUTOHOMETPHUUECKUX,
JOTapUPMHUICCKHX, CTSTICHHBIX, HPPAIIMOHATBHBIX BHIPAKCHUH.

B nosceounesnotil scusnu u npu usyyenuu Opy2ux npeomemos:

- BBITIONTHATH B OOBSACHATH CPAaBHEHHUE PE3yNbTAaTOB BEIUMCIICHUN TIPY PEIICHUH ITPAKTHYECKUX 3a/1a4, B
TOM YHCJIe TPUOIKEHHBIX BBIYUCIICHUH, UCTIONB3YsI Pa3Hble CIOCOOBI CpaBHEHUH;

- 3aluChIBaTh, CPaBHUBATh, OKPYIJIATH UYMCIIOBBIE JAHHBIE PEATBHBIX BEIHYMH C HCIOJIb30BaHHEM
Pa3HBIX CHCTEM U3MEPEHUS;

- COCTaBIISITh M OIIEHWBATh PAa3HBIMH CITOCOOAMHU YHCIIOBBIE BBIPAKEHHSI MIPH PEIICHUH MPAKTHIECKUX
3aja4 ¥ 3aJa4 U3 JpYrux y4eOHbIX MPEAMETOB

- Jlocmuarcenue pesyromamos paszoena ll;

- c80600HO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEULEHUU 3A0aY;

- NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUPEHUS YUCTOBbIX MHONCECTE,

- 671a0emb OCHOGHBIMU NOHAMUAMU MEOPUU 0eTUMOCIU NPU PeuleHUU CIMAHOAPMHBIX 3a0aY,;

- umems 6a306bie NPEOCMABIEHUSL O MHOICECEE KOMNILEKCHBIX YUCE]L;

- CB0000HO ~ GLINOHAMY Modcoecmeentvle  Npeoopazoeanuss — MpUSOHOMEMPUUECKUX,
J102apUGMULECKUX, CENEHHBIX BbIPANCEHUT,

- g1adems popmynou bunoma Hotomona,

- NPUMEHAMb NPU pelieHul 3a0a4 meopemy o JuHetinom npedcmasienuu HO/;

- npumensAms npu pewtenuu 3a0ay Kumartickyro meopemy oo ocmamxax;

- npumensams npu pewtenuu 3aoay Manyio meopemy @epma;

- YMemb 8bINOAHAMb 3aNUCL YUCTA 8 NOZUYUOHHOU CUCTeMe CHUCTEHUSL,

- NpUMEHAMb NpU peuleHul 3a0ay MmeopemuKo-4uciogble GYHKYUU: 4ucio u cymma oenumernell,
Gynxyuio diinepa;

- NPUMEHAMb NPU pelieHul 3a0a4 yenHole Opoou;

- NPUMEHAMb NPU PeUleHUU 3a0ai MHO20UNIEHbL C OUCMBUMENTbHLIMU U YelblMU KO uyuenmamu;

- 61ademv NOHAMUAMU NPUSOOUMBLI U HENPUGOOUMDbLIE MHO20UNIEH U NPUMEHAMb UX NPU peuieHuu
3a0au;

- npumenAmyb npu peuteHuu 3adays OCHOBHYI0O meopemy anzebpbi;

- npumeHAmbv Npu pewlenuu 3a0ay npocmeriwiue @YHKYUU KOMHNEKCHOU NepeMeHHOU Kak
2eomempuiecKue npeodopasoeaHusl

Ypaeuenuﬂ U Hepaeencmea

10 xnacc
- Pemats nuHEiHbIC YPaBHEHUS U HEPABCHCTBA, KBA/IPaTHBIC YPaBHEHHS,
- pemiaTh Jorapupmuueckre ypasHenus suaa log . (bx + ¢) = d u npocreiinme nepaencTa Buna 109 a
x<d;
- pemiath MoKa3arelibHbIe YPaBHEHUS, BUA & d (roe d MOXXHO TPEICTABUTH B BHUIE CTEIICHU C
OCHOBaHHEM &) U MpocTeiiinie HepaBeHcTBa Byuja @< d  (rae d MOKHO MPEICTaBUTh B BUJIE CTCIICHU
C OCHOBaHHEM a);
- IPUBOJIMTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHINETr0 TPUTOHOMETPHUYECKOTO YPABHEHHUS BHIA: Sin
X =a C€0sS X =a, tgXx=a, ctg X = a, rae a — TabaMIHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUUECKOH (QYHKIIHH.

bx+c—

B noeceonesnoii orcuznu u npu uzyyenuu opyeux npeomemos:
- COCTaBIISITh M PEIIaTh YPAaBHEHUS M CUCTEMbl YPaBHEHHUU NPU PEIICHUH HECIOXKHBIX MPAKTHYECKUX
3aa4y

- Pewams payuonanvHvle, noxazamenvuvie U Jno2apugmuyecKue yYpasHeHUs U HEPABeHCMsd,
npocmeiiuiue UppayUoOHaIbHble U MPUSOHOMEMpPUiecKue YPasHeHUs, HepaseHCMed U UX CUCEMb,

- UCNOIB306AMb MEMOObL Peuenus YpasHenull: npusedenue K udy «npousgedenue pagrHo Hymo» i
«YACMHOE PABHO HYIO», 3aMEHA NePeMEHHbIX,
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UCNOTBL306ATHD MEMO0 UHMEPBANI08 O/ PeUleHUsl HepABEeHCME,

- UCNOIBL3068aMb epadutecKuli Memoo 01 NPUOTUNCEHHO20 PelUeHUsl YPABHEHUI U HEPABEHCNE,

- uz0bpadicamv HA MPULOHOMEMPUYECKOU OKPYICHOCIU MHOJICECTNBO peuleHull npoCcmeuuux
MPU2OHOMEMPULECKUX YPAGHEHULL U HEPABEHCIE,

- BbINOAHAMbL OMOOp KOpHel YPAGHeHUU UMW peuleHUll HepageHcme 8 COOMBEMCmBUU C
O0ONOIHUMENbHBIMU YCILOBUAMU U O2PAHUYEHUAMU.

B nosceonesnoil sicusnu u npu usyyeHuu Opyeux yueoHuix npeomMemos.

- COCMABIAMb U PeUams YPAGHeHUsl, CUCHEeMbl YDAGHEHUT U HePAGEHCMBA NPU PeuleHUY 300ay Opyeux
VUEOHBIX NPEOMEMO8;

- UCNOTL306AMb YPAGHEHUsI U HEPABeHCMEA O NOCMPOCHUs U UCCIe008aHUs NPOCTHEUUUX
MamemMamuieckux Mmooenell peaibHblX CUMyayuil uiu NPUKIAOHbIX 3a0a4;

- yMemb UHMepNpemuposams NOIYYEHHbI NpU peuleHUuUu YPAHeHUs], HepaGeHCmed Ui CUCHEeMbl
pe3ynbmam, OYeHusamv e20 nNpagoonododue 6 KOHMeKCme 3A0aHHOU pPeanvbHOU Ccumyayuu uiu
NPUKIAOHOU 3A0a4u

- CB0OOIHO oOmepupoBaTh MOHATUSIMH: YpPAaBHEHHE, HEPABEHCTBO, PABHOCWIbHBIE YPAaBHCHHSA H
HEpaBEeHCTBA, ypaBHEHHE, SBJSIOIIEECs CIEeICTBUEM JPYroro YpaBHEHHUs, YPaBHEHMsI, paBHOCUIbHbBIE
Ha MHO>KECTBE, paBHOCHIIbHBIE ITPeo0pa3oBaHus ypaBHEHUIA;

- pemaTth pa3Hble BUIbI YPABHEHUI U HEPABEHCTB M UX CHCTEM, B TOM YHCIIE HEKOTOPBIE YPaBHEHHUS 3-
i 1 4-if cTeneHe, APoOHO-paIMOHAEHBIE U UPPANOHATBHBIC;

- OBIIQJIETh OCHOBHBIMH THUIIAMH TOKa3aTENBbHBIX, JOTAPUPMHUICCKUX, UPPATUOHAIBHBIX, CTEIICHHBIX
YPaBHEHUH W HEPABEHCTB M CTaHJAPTHBIMH METOJAMH UX PEIICHHH W NMPUMEHATH MX MPH pEIICHUN
3a1ad;

- IPUMEHATH TeopeMy be3y K pelieHu0 ypaBHEHHH;

- IPUMEHATh TeopeMy BueTa Ju1st pereHuss HeKOTOPhIX YPaBHEHUH CTETIEHH BBILIE BTOPOH;

- MOHMMAaTh CMBIC]I TEOPEM O PABHOCWJIBHBIX M HEPABHOCWJIBHBIX NPEOOPa30OBaHHUAX YPaBHEHUH U
YMETb UX JOKa3bIBaTh;

- BJIQJIETh METOJJaMH pPEIICHUS] YpaBHEHNUH, HEPABEHCTB U UX CUCTEM, YMETh BEIOUPATh METO]T PEIICHUS
1 000CHOBBIBATH CBOU BEIOOD;

- MCIIONIB30BaTh METOJ MHTEPBAJIOB Ul PEIICHUS HEPABEHCTB, B TOM YHCIIE IPOOHO-PALIMOHAIBHBIX U
BKITIOYAIOIINX B Ce0s MPPAIMOHALHBIE BRIPAKCHUS;

- pewiath anreOpanyecKre ypaBHEHHS U HEPABEHCTBA U UX CHCTEMBI C IIapaMeTpaMH alreOpandecKum
U rpauIecKuM METOJaMH;

- BIIAJETh pa3HBIMU METOAAMH J0Ka3aTeIbCTBA HEPABEHCTB;

- pemaTh ypaBHEHHS B LENbIX YHCIAX;

- n300pakaTb MHOXKECTBA Ha IJIOCKOCTH, 3aJaBacMble YpPaBHEHUSIMH, HEPABEHCTBAMU M HUX
CHUCTEMaMHU;

- cBOOOJTHO WCIIONIB30BATh TOXKJECTBEHHBIE MPeoOpa3oBaHMs NpPU pEIICHHUH ypaBHEHUH W CHCTEM
YpaBHEHUI

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- COCTaBJIsITh U pellaTh ypaBHEHHS, HEPABEHCTBA, UX CUCTEMBI MPHU PEIICHUH 3314 APYTUX yueOHBIX
MIPEIMETOB;

- BBINOJIHATH OLIEHKY IIPaBIONOA00MS pPe3yJbTaToOB, IOJY4YaeMbIX MPH PEIICHUH Pa3IMYHBIX
YpaBHEHHUH, HEPABECHCTB U UX CUCTEM IIPH PEIICHUH 3a/1a4 IPYTHX YICOHBIX IPEAMETOR;

- COCTaBIISITh M PEIIaTh YpaBHEHUS M HEPABEHCTBA C MapaMeTpaMH MpH PEHICHWH 3ajad APYTuX
y4eOHBIX MPEIMETOB,

- COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO WJIM HMX CHUCTEMY, OIMCHIBAIOIIUE PEAIbHYIO CUTYAIUIO0 WIIH
MIPUKJIATHYIO 33]1a4y, HHTEPIPETHPOBATH MOTyUYEeHHBIE PE3YJIbTATHL,

- HCIIOJIL30BaTh MPOTrPAMMHBIE CPEJICTBA MPH PEIICHUH OTICIBHBIX KIIACCOB YPABHEHUH 1 HEPABEHCTB

Jlocmuocenue pezyromamos pasoena ll;

- c80O00HO onpedensimb Mun U GbIOUPAMb MeMmoO peuleHusi NOKA3AMeIbHbIX U L02aAPUPMUYECKUX
VPABHEHUNl U HEPABEHCMS, UPPAYUOHATbHBIX VPAGHEHUNl U HePABEHCMS, MPUSOHOMEMPUYECKUX
VpasHeHUll U HepAGeHCMNS, UX CUCEM,

- c80OOOHO pewams cucmemol TUHEUHbIX YPAGHEHUL,

- pewiams OCHOBHbIE MUNbl YPAGHEHUU U HEPABeHCNE C Napamempami,
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- NpUMeHAmMb NpU peuteHuu 3a0ay Hepagencmea Kowu — Bynsaxoseckozo, Bepuynu,
- UMemb NPeodCcmasieHue 0 HepaseHCMBAX MeXCOY CPEOHUMU CTNEeNeHHbIMU

Dyukyuu

10 xmacc
- OmepupoBaTh Ha 0a30BOM YPOBHE IOHSTHAMH: 3aBUCHMMOCTb BEIMYUH, (DYHKIMSA, apryMeHT HU
3HadeHue (pyHKINH, 00IacTh OMpeAeNeH ] 1 MHOXXECTBO 3HAUYeHWH (YHKINH, TpaduK 3aBUCHMOCTH,
rpaduK QYHKOUH, HYId (QYHKOUH, NPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3PACTaHHE HA YHUCIOBOM
IPOMEXYTKE, yObIBaHHE Ha YUCIOBOM IIPOMEXYTKE, HauOoJblliee 1 HauMeHbllIee 3HaUeHUE (PYHKIUH
Ha YHCIIOBOM IIPOMEXKYTKE;
- OIepupoBaTh Ha 0A30BOM YpPOBHE MOHITUSMU: IpsiMasi U 0OpaTHas MPOIOPIHOHATIBLHOCTD JIMHEHHAS,
KBaJpaTH4YHasl, JIorapupMuuecKas U oKazaTeabHas GyHKIUH;
- pacmo3HaBaTh IpaQUKHU 3JIEMEHTApHBIX (QYHKLUUM: HpsAMOH M OOpaTHOM NHPONOPLHOHAIBLHOCTH,
JTMHEHHOH, KBaApaTHYHOH, JOrapru(pMUIecKoi 1 MmoKa3aTeIbHON (yHKINH;
- COOTHOCUTH TpadUKH SIEMEHTApPHBIX (YHKIHMHA: TNPSAMOH M OOpaTHOH MpPOMOPUUOHAILHOCTH,
JTUHEWHOH, KBaAPATHIHON, JIOTapu(pMUIECKON U MOKa3aTeIbHONH (YHKIHA ¢ HopMylTaMu, KOTOPBIMH
OHU 3a/1aHBI;
- HaXOJUTh MO rpadUKy NPUOIMKEHHO 3HAUCHUS (PYHKIIUY B 3aJaHHBIX TOYKaX;
- ompenenars no rpaduky coiictBa GyHKUUH (HylH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HanOOJIbIINE ¥ HANMEHBIINE 3HAYECHUS U T.I1.)

11 xmace
- OnepupoBath Ha 6a30BOM YPOBHE MOHATHIMHU: TIepHOArYecKas QyHKIUS, IEPUO]T;
- oIIepUpoOBaTh Ha 0A30BOM YPOBHE HOHSITHAMH: TPUTOHOMETPUYECKUE (PYHKIINH;
- pacro3HaBaTh rpaUKH IMEMEHTAPHBIX (QYHKIHHA: TPUTOHOMETPUUYECKUX (DYHKIINH;
- COOTHOCHUTH TpaduKu sreMEeHTapHBIX (DYHKIMH: TpUrOHOMETpH4YecKHX (yHKIHMH c QopMmynamu,
KOTOPBIMU OHH 3aJaHbl;
- CTpouThb OCKu3 rpaduka (YHKLUMH, YAOBICTBOPSIONICH NpUBEIEHHOMY HaOopy ycloBHi
(mpoMexxyTKH Bo3pacTaHusi / yObIBaHUs, 3HaUCHHE (PYHKIIUH B 33JJAHHOW TOYKE, TOUYKH IKCTPEMYMOB H
T.I.).

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- ompenensTh MO rpaduKaM CBOMCTBa pealbHBIX TMPOLECCOB W 3aBHCHMOCTEH (HauOOJbIINE U
HAaUMEHbIIINE 3HAYCHUS, TIPOMEXYTKH BO3pACcTaHUS W YOBIBAaHUS, MPOMEXYTKH 3HAKOIIOCTOSHCTBA U
T.IL.);

- HHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYALMH

10 knacc
- Onepuposamv NOHAMUAMU. 3AGUCUMOCMb GEIUYUH, (QYHKYUS, apeyMeHm U 3HaueHue QYHKYuu,
obnacmv onpeoenenus u MHONCECMBO 3HAYeHUl QyHKyuu, spagux 3asucumocmu, epaux GyHKyuu,
HYAU  (DYHKYUU, HPOMEICYMKU 3HAKONOCMOSAHCIGBA, BO3PACAHUE HA YUCTOB0M NPOMEICYIMKE,
VObIBaHUE HA YUCTIOB0M NPOMENICYMKe, Hauboabulee U HauMeHblulee 3HaYeHue (QYHKYUU Ha YUCTIO80M
npoMedicymKe, YemHdas U HeyemHasi QPYHKYuU,
- onepupogams HOHAMUAMU: NPAMASA U 0OPAMHAS NPONOPYUOHATLHOCMb, JUHEUHAA, K8aOpamu4Has,
Jo2apugpmuieckas u noKa3amenbHas QyHKyuu,
- onpedensimb 3HAYEHUE (QYHKYUU NO 3HAYEHUIO APSYMEHMA NpU PA3IUYHbLIX CnOCOOaX 3a0aHUs
dynryuu,
- Cmpoums 2paguKu u3y4eHHvIX QYHKYU,
- onucvIBamb N0 epaPuUKy U 8 NPOCMEUUUX Cayyasx no Qopmyie nogedeHue u ceoucmsea QyuKyutl,
Haxooums no epapuxy Qyukyuu Hauboabue U HAaUMEeHbUUe 3HAYCHUSL,
- pewiamv YpasHeHus, Hpocmeliuiue CUCeMbl YPABHEHUl, UCHOAb3YSA CEOUCMEd QYHKYUU U ux
epaghuxos.

11 knacc
- Onepupogams NOHAMUAMU. NEPUOOUYECKAsL PYHKYUSA, Nepuoo;
- ONepuposamb NOHAMUAMU. MPULOHOMemMpUYecKue yHKYuU,
- Cmpoums 2paguKu U3yueHHvIX QyHKYul;
- onucwLIBamb N0 2paPuKky U 8 NPOCMeWUX CIy4asx no Qopmyne nosedenue u coUCmea PyHKYull,
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HAxXo0umv no epaguxy QyHKyuu HauboIbuLUe U HAUMEHbUIUE 3SHAYCHUL,

- cmpoumb 3cKuz epaguxa @ymkyuu, yoosnemeopsauell NpueedeHHOMy Habopy YCio8ul
(npomedcymru 603pacmanus/yoviéanus, 3nadeHue QYHKyuY @ 3a0aHHOU MmoyKe, MOUKU IKCMPEMyMO8,
ACUMPMOMbL, HYIU QYHKYUU U M.0.);

- pewams YpasHeHus, Npocmetuiue CUCmeMbl VPAGHEHUN, UCNOAb3YS CEOUCMEA (DYHKYUL U Uux
epaghuxos.

B nosceonesnoil sicusnu u npu uzyuenuu Opyaux y4eOHvix npeomemos:

- onpeodensimob no 2pAPUKAM U UCNOIBL308aMb OJISl PEULeHUs NPUKIAOHBIX 3A0ay CE0UCMEA PEalbHbIX
npoyeccog u 3agucumocmeil (HaUOOIbUIUE U HAUMEHbUUE 3HAYEHUS, NPOMENCYMKU 603PACMAHUSL U
VOBI8AHUS PYHKYUY, NPOMEICYMKU 3HAKONOCIOAHCMEA, ACUMIMOMbL, NEPUOO U M.N.);

- UHmMepnpPemuposams C8OUCMBEA 8 KOHMEKCME KOHKPEMHOU NPAKMUYECKOU CUMYayuu;

onpedensimey no 2paguxkam npocmeriuue XapakKmepucmuku nepuoOUdecKux npoyeccos 6 OUOI02ul,
IKOHOMUKE, MY3bIKe, PAOUOCE53U U Op. (AMIIUMYOd, nepuood u m.n.)

10 xnacc
- Bnagets moHATHSIMH: 3aBUCHUMOCTH BEJIMYMH, (DYHKIMSA, apryMeHT M 3HaueHHe (YHKIHUH, 00JIacTh
OTIpeJieNIeHNsI ¥ MHOXKECTBO 3HaueHWH (yHKUWH, TpaduK 3aBHCUMOCTH, TpapuK (GYHKIUH, HYIH
(GYHKIUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, BO3pacTaHHE Ha YHCIOBOM IPOMEKYTKE, YObIBaHHE Ha
YHCJIOBOM IPOMEXYTKE, HanOoplee 1 HaMMEHblIee 3HaueHUE (QYHKIMH Ha YUCIOBOM IIPOMEKYTKE,
YyeTHas U HeueTHasl QYHKIUN; yMETh IPUMEHSITH 3TU MOHATHS IIPHU PELLICHUN 3a/1a4;
- BJaJeTh IOHATHEM CTeNeHHas (YHKIWS; CTPOUTh ee Tpaduk W yMeTh MPUMEHSThH CBOWCTBA
CTETIEHHOH (PYHKIMY IPH PELLICHUH 33/1a4;
- BJaJeTh NOHATHAMHU IIOKa3zaTelbHas (QYHKLUS, SKCIOHEHTA; CTPOUTh MX TpaQuku U yMETh
NPUMEHSTh CBOHCTBA NOKa3aTENLHON (QYHKIMH NPU pElICHUH 33134,
- BJIaJeTh MOHATHEM Jorapumuueckast (GyHKIUS; CTPOUTH ee IpadUK U YMETh MPUMEHSTh CBOHCTBa
norapudmMudeckor GyHKIMH TIPH PEIISHUH 32134,
- BJIaJICTh MOHATHEM OOpaTHast QYHKIHS, IPUMEHSTD 3TO MOHSATHE NIPU PELICHUH 3a7ay;
- IPUMEHSTH TIPU PEIICHUH 3a/1a4 CBOWCTBA (QYHKIIMI: Y€THOCTD, IIEPHOJANYHOCTD, OTPAHNYEHHOCTD;
- IPUMEHATH NIPH PELICHUH 3a/1a4 IpeoOpa3oBaHus IpaduKoB QyHKIHIA;
- BJaIeTh MOHATHSMU YHUCIIOBas MOCJIENOBATENbHOCTh, apU(PMETHUecKass M TeoMeTphdecKas
MIporpeccHus;
- IPUMEHATh NPH PELICHWH 3a/Jad CBOWCTBA W NPHU3HAKH apu(METHYECKOH W TeOMEeTpUYECKOn
MIPOTPECCHIA.

11 xnacc
- Brnagers moHsTHAMHU: TiepuoamuecKkas (QYHKIHSA, MEPUOJ]; YMETh NMPUMEHSTh 3TH TOHATHS MpPH
peLIeHNH 3a/1aY;
- BJIQJICTh HNOHSATHAMHU TPUTOHOMETPHUYECKHE (YHKLHH; CTPOUTH MX TpaUKH U yMeThb HNPUMEHATH
CBOWCTBA TPUTOHOMETPHUECKUX (PYHKIIMI IPH pEIICHUHN 3a/1a4;
- BJIaJeTh NOHATHEM OOpaTHasl QYHKIMS; IPUMEHSITD 3TO MOHATHE NIPU PELICHUH 3a7ay;
- IPUMEHATH NP PEILICHUH 33/1a4 CBOMCTBA (PYHKIMH: YETHOCTD, IEPHOANYHOCTh, OTPAHUYEHHOCTD;
- IPUMEHSTH TIPU PEIICHUH 3a/1a4 peoOpa3oBaHus rpaGuKoB QYHKITHIA.

B nosceonegnoui srcusnu u npu uzyuenuy Opy2ux y4eOHvix npeomemos:

- ONpeeNsaTh N0 rpaduKaM M UCIIOJIL30BATh JUIS PENICHUs NMPUKIAHBIX 32]1a4 CBOMCTBA peabHBIX
MPOIIECCOB U 3aBUCHUMOCTEH (HauOOINbIIMe M HaWMEHBIIME 3HAYCHUS, MPOMEKYTKH BO3PACTAHUS U
yObIBaHUS PYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKHU Teperuda, Mepruos u T.11.);

- HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOH CUTYallly;

- OmpeeNsaTh Mo rpaduKaM NPOCTEHIINe XapaKTEPUCTHKH MEPUOIMUYECKUX MPOIIECCOB B OMOJIOTHH,
HKOHOMHKE, MY3bIKE, PaJAMOCBS3H U JIp. (aMIUIMTYAA, IEPHOA U T.I1.)

- Hocmuorcenue pesynomamos pasoena I,

- 81a0emb NOHAMUEM ACUMAIMOMbL U YMemb e20 NPUMEHAMb NPU PeUeHul 3a0ay;

- NpUMeHAmMb MemoObl peuleHuss npocmetiuiux ouggdepenyualbHovlx ypasHeHull nepeoco U mopoco
HOPSIOK08

dnemenmeol Mamemamuueckozo aHaiu3a
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11 xnace
- OnepupoBaTh Ha 0a30BOM ypOBHE IOHATHSAMHU: NPOU3BOAHAs (YHKLIMH B TOUKE, KacaTelbHas K
rpaduKy GyHKINH, TPOU3BOAHAS (GYHKLINH;
- OTpeAeysITh 3HAYEeHHE MPOM3BOJHON (YHKIMH B TOYKE IO M300paKEHUIO KacaTelbHOH K Trpaduky,
MPOBEJICHHOM B 3TOU TOYKE;
- pemarb HECIOXKHBIE 3aJadd Ha IPHMEHEHHE CBA3M MEXIY IPOMEKYTKAMH MOHOTOHHOCTH H
TOYKaMH IKCTpeMyMa (PYHKIHH, C OOHOH CTOPOHBI, M MPOMEXKYTKaMU 3HAKOIIOCTOSHCTBA U HYJISIMU
MPOU3BOJHOM 3TOH (QYHKIMH — C IPYTOil.

B nosceonesnoil scusnu u npu usyyenuu Opy2ux npeomemos:

- TIOJIB3YSCh rpaduKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHHS, YBEIIMICHUS U T.I1.)
WJIM CKOPOCTH YOBIBaHUS (TIaJCHUS, CHIDKEHSI, YMEHBIIIEHS U T.I1.) BEJIMYNH B PEAIbHBIX MPOIIECcax;

- COOTHOCHUTH Tpa(UKH PeabHBIX IPOIECCOB M 3aBUCUMOCTEH C WX OIMHCAHHUSAMH, BKIIOYAIOIIMMHA
XapaKTePUCTUKN CKOPOCTU M3MeHeHHS (OBICTPBIA POCT, MJIABHOE MMOHKEHHUE U T.11.);

- UCTIONB30BaTh IpahvKy pearbHBIX MPOILECCOB IS PEIIeHUS HECIOXKHBIX MPUKIAIHBIX 3a7ad, B TOM
YHCIIe OIpeeNsisl TI0 TpauKy CKOPOCTh X0J1a ImpoIiecca

- Onepuposamsv NOHAMUAMU: NPOU3BOOHAS (DYHKYUU 8 MOUKe, KACAMeNbHAsl K epapuxy GyHKkyuu,
NPOU3800HAsL (PYHKYUU,

- BBIUUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO2OUNIEeHd, KEAOPAMHO20 KOPHS, NPOU3BOOHYI0 CYMMbl
ynxyuii;

- BLIYUCTAMb NPOU3BOOHBIE DNIEMEHMAPHLIX QYHKYU U UxX KOMOUHAYUL, UCHONL3YSL CHPAGOUYHbIE
mamepuanwl,

- uccrnedosams 8 NPOCMENUUX CAYYAsX QYHKYUU HA MOHOMOHHOCHIb, HAXOOUMb Hauboabliue U
HauMeHvbuue 3Ha4eHusi QYHKYUil, Cmpoums 2paguKki MHOSOYIEHO8 U NPOCEUUUX PaAYUOHATLHbIX
@YHKYUL ¢ UCNOBL308AHUEM ANNAPANA MATHEMAMUYECKO20 AHATU3A.

B nosceonesnoil sicusnu u npu usyueHuu Opyeux yHeOHvix npeomMemos.

- pewiamv NPUKIAOHblEe 3a0ayu U3 OUONIOUU, QUIUKU, XUMUU, IKOHOMUKU U OpPYyUx Npeomemos,
CBA3AHHbBIE C UCCACO0BAHUEM XAPAKMEPUCIMUK DEAIbHbIX NPOYECCO8, HAXOMCOCHUEM HAUOOIbUUX U
HAUMEHbUUX 3HAYEHUL, CKOPOCMU U YCKOPEHUsL U M.1N.,

- UHMePNPemupoOsamy NOJY4eHHble Pe3)bmambl

- BianeTtp nonsiTreM OeCKOHEYHO YOBIBAIOIIAsS TEOMETPHUECKAs IPOTPECCHsl U YMETh MPUMEHSTH €T0
IIpYU PELLEHUN 33/1a4;

- IPUMEHSATH JUIs PEIIEHUS 3a]1a4 TEOPHUIO IIPELIEIIOB;

- BIIAJICTh MOHATUSMH OECKOHEYHO OOJbIINE M OECKOHEYHO MaJble YHCIIOBBIE MOCIEJOBATEILHOCTH H
YMETh CpaBHUBATh OECKOHEUHO OOJIbIINe U OECKOHEUHO MaJlble IIOC/IEA0BATEIbHOCTH;

- BJIaJIeTh MOHATHSMHU: IPOU3BOAHAS (QYHKIMH B TOUKE, IPOU3BOAHAS (QYHKIIUH;

- BBIYUCIISITH TPOU3BOTHBIC AIIEMEHTAPHBIX QYHKIMHA U UX KOMOWHAIINH;

- uccneoBaTh (YHKIMU HA MOHOTOHHOCTD U 3KCTPEMYMBI;

- CTpOUTH rpad)KK M IPUMEHSTh K PELICHHIO 33aa4, B TOM YUCJIE C TapaMeTPOM;

- BIIQJICTh MOHATHEM KacaTelbHas K rpaQuky QyHKIIUN U yMETh IPUMEHSATH €r0 MPH PEIIeHNH 33/1a4;

- BIAAETh MOHATHSAMU MepBOOOpa3Hast GYHKIHS, OTpeAeIeHHBIN HHTErpa;

- mpuMeHsITh TeopeMy HproToHa—JleiiOHuIa 1 ee crencTBUs 1J1s pelIeHus 3a1a4.

B noeceonesnoii orcuztu u npu uzyueHuu opyaux yueOHvix npeomemos.

- pemaTh NMPUKJIAIHBIC 337add W3 OWOJOTHH, (U3WKH, XUMHUHU, SKOHOMUKHA U JPYTHX IPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MTPOIECCOB;

- HHTEPIIPETHPOBATD MOJYyUYCHHBIE PE3YJIBTATHI

- Jlocmuoicenue pezyromamos pasoena Il

- c60000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHAU3A Ol BbIYUCIEHUS.
NPOU3BOOHBIX QYHKYUU OOHOU NEPeMEHHOU,

- C60DO00HO NPUMEHAMb anNapam MamemMamuyecKko20 aHamusa OJis UCCIe008aHUs QYHKYu u
nocmpoenus 2papuros, 6 Mmom Huciie UCCied08anus Ha 8bINYKIOCb,

- Onepuposams NOHAMUEM REPEO0OPA3HOU PYHKYUU OISl peUleHUs 3a0ay,

- 061a0emb OCHOBHLIMU cedeHusmu 00 unmezpare Hoviomona—Jletibnuya u e2o npocmeuiuiux
NPUMEHEHUSIX,
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- OnepuUpoBamb 8 CIMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BLICULUX NOPAOKOB,

- yMemb NPUMEHMb NPU PEUEHUU 3a0a COUCMEA HENPEPLIBHbIX (YHKYUIL,

- yMemb NpUMEHAMb NPpU peueHuu 3a0ay meopemsl Betlepwumpacca,

- YyMemb GLINOJHAML NPUOIUNCEHHbIE BbIYUCIEHUS (MemOoObl peulenuss VPAasHeHUl, 6blYUCTIeHUs.
OnpeoeeHH020 UHme2paia);

- yMemb NPUMEHSMb APULONCEHUE NPOU3BOOHOU U ONPeOeleHH020 UHMESPAld K pPeuleHuio 3a0ay
ecmecmeo3HaHUsL,

- 61a0emb NOHAMUAMU 8MOPAs NPOU3BOOHAS, BLINYKAOCMb 2pauKa yHKYuu U ymems uccie008ams
@DYHKYUIO HA BBINYKIOCHDb

Cmamucmuka u meopusn 6ep0ﬂmnocmeﬁ, Jqocuka u KOM6unamopul<a

11 kmacc
- OnepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMH OIHCATEIBHBIMU XapaKTEPHCTUKAMH YHCIOBOTO
HaOopa: cpenHee apupMeTHIECKOE, MeIMaHa, HanOoJIbIlIee ¥ HAUMEHbIIISE 3HAUCHUS;
- OTIEpHPOBATH Ha 02a30BOM YPOBHE MOHATHSIMU: YaCTOTA M BEPOSTHOCTH COOBITHSI, CITy4aiftHbIH BEIOOD,
OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;
- BBIYUCIISITh BEPOSTHOCTH COOBITHI HA OCHOBE MOJICYETa YUCIIa UCXOJIOB.

B nosceonesnoiil srcusHu u npu uzyyenuu opyeux npeomemos:

- OLICHUBATh M CPABHUBATH B IIPOCTHIX CIIy4asX BEPOSATHOCTU COOBITHI B PEAbHOM KU3HM;

- YUTaTh, COIMOCTABIATh, CPABHUBATH, WHTEPIPETUPOBATH B MPOCTHIX CIIydasX pealbHbIC TaHHBIC,
npeAcTaBlIeHHbIE B BUJE TAa0IHI, TUarpaMm, rpa)ikoB

- Umemb npedcmasnenue 0 OUCKPEMHBIX U HENPEPLIGHLIX CAVUAUHBIX GETUHUHAX U PACHPEOETIeHUSIX, O
He3a8UCUMOCMU CIYHAUHBIX GETUYUH,

- UMemb NPeOCmasieHue 0 MamemMamudecKoM OHCUOAHUU U OUCNEPCUU CYVHAUHBIX GETUYUH,

- uMemb NpeoCmasiieHue 0 HOPMAIbHOM DACAPEOeIeHUU U NPUMEPAX HOPMAIbHO PACHPEOeNeHHbIX
CYHAUHBIX GETUYUH,

- NOHUMAMb CYMb 3AKOHA OONLULUX HUCEL U BLIOOPOUHO20 MEMOOA UBMEPEHUS 6ePOSIMHOCMELL,

- umemb npedcmasiienue 00 YCIO8HOU GEPOIMHOCIU U O NOJHOU GEPOSMHOCMU, NPUMEHAMb UX 6
peutenuu 3a0ay;

- UMemb NPeOCMAasNieHue O BANCHLIX YACMHBIX SUOAX PACHPeOeNeHull U NPUMEHIMb UX 6 peuleHuu
3a0ay;

- uMemb npedcmasieHue 0 KOppersyuu CIyuaiHbiX 6eIUYUH, O TUHEUHOU pecpeccul.

B nosceonesnoii orcuznu u npu uzyyeHuu opyaux npeomemos:

- BbIYUCTAMb UNU OYCHUBAMb BEPOSMHOCIU COOLIMULL 8 PEANLHOU HCUZHU,

- 8b1OUPaAMb NOOX005UUE MEMOObL NPeOCMABIeHUsL U 0OpAOOMKYU OAHHBIX;

- YMemb pewams HeCl0XCHble 3a0a¥u HA NpuUMeHeHue 3aKOHA OONbUWUX Yucel 6 COYUOTO2UU,
cmpaxoeanuy, 30pagooxpaneHul, obecnedeHuu Oe30NACHOCMU  HACENeHUs 6  UPe3BblYAlHbIX
cumyayusx

- OmepupoBaTh OCHOBHBIMH OIUCATEIBHBIMU XapPaKTEPUCTUKAMHU YHCIOBOTO HAOOpa, MOHATHEM
TeHepallbHasi COBOKYITHOCTh M BEIOOPKOH U3 Hee;

- OTIEpUPOBATH MOHATHUSAMH: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa M MPOU3BEJCHUE BEPOSTHOCTEH,
BBIYUCIISITh BEPOATHOCTH COOBITHH Ha OCHOBE TI0JICUETa YUCIIa UCXOJIOB;

- BJIaJIETh OCHOBHBIMH TTOHSTHSIMH KOMOWMHATOPUKH U YMETh UX TPUMEHSITH PU PEIICHUA 33]1a4;

- IMETh MPECTABICHUE 00 OCHOBAX TEOPHH BEPOSTHOCTEH;

- UMETh IIPEICTABICHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIIYYalHBIX BEIUUYUHAX U PACHpPECICHUSIX, O
HE3aBUCUMOCTH CITyYalHBIX BEJTUYMH;

- IMETh MPEACTABICHUE 0 MAaTEMAaTHIECKOM OXKMIAaHUN U AUCTICPCUN CITyJailHBIX BEIHMYNH;

- UIMETb NPEACTABICHUE O COBMECTHBIX PACIPEACIICHUSAX CIIyYalHbIX BEIUYUH;

- IOHUMATh CYTh 3aKOHA OOJBIIMX YHCEN U BRLIOOPOYHOT'O METO/Ia H3MEPEHUS BEPOSITHOCTEIH;

- UMETh TPEACTaBICHHE O HOPMAILHOM paclpeAesieHHH U MpUMepax HOPMaJIbHO pacIpeeseHHBIX
CITy4alHBIX BEJIMYMH;

- UIMETh NMPEACTABICHUE O KOPPEISIUU CIIyYaiiHBIX BEIIMYUH.
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B nogceonegnoii srcusnu u npu uzyuenuy Opy2ux npeomemos:
- BEIYHCIISITH WM OIICHUBATh BEPOSTHOCTH COOBITHI B peallbHOM KU3HH,
- BBIOMpaTh METOJIbI ITOAXOISIIEr0 MPEICTABICHUS 1 00PaObOTKU TaHHBIX

- Hocmuorcenue pezyromamos paszoena ll,

- uMemb npedcmagieHue 0 YeHmpaibHOU NPedebHOU meopeme;

- umMemb npedcmagieHue 0 8blOOPOYHOM KOIppuyuenme KoOppersyuu 1 IUHeHOU pecpeccuil;

- uMems npedcmagieHue 0 CIAmUCMUYecKux SUunomesax U nposepke CMamucmu4eckoll 2unome3svl, 0
cmamucmuke Kpumepusi u ee ypoeHe 3HA4UMOCTU,

- UMemb nPedCmagieHue 0 C8s3U IMIUPULECKUX U MEeOPEeMULeCcKUX PAcnpeoencHull;

- uMemob npeocmasieHue 0 KOOUPoBaHuu, 080UUHOU 3anuUcl, 080UYHOM depese;

- 61a0emb OCHOBHBIMU NOHAMUAMYU Meopuu 2paghos (epagh, eepuuna, pebpo, cmenensb 6epuLUHbL, NYMb
6 epaghe) u ymemsv NPUMEHAMb UX NPU PeUleHUU 3a0ay;

- UMemb npedcmagieHue 0 0epPesbsx U yMems NPUMEHsIMb NpU peuleHun 3a0ay,

- 61a0emb NOHAMUEM CEAZHOCTY U YMeMmb NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU PEUeHUY 3a0ay,
- yMemb 0Cyuecmeisims nymu no pebpam, 00xo0vl pedep u sepuiun epaga;

- umemnb npedcmagieHue 00 IUNEPOBOM U 2AMUTLMOHOBOM NYMU, UMEMb NpPeoCmAasieHue o
MPYOHOCHIU 3A0AYU HAXONHCOEHUSL 2AMUTLIMOHOBA NYMU,

- 81a0emsb NOHAMUAMU KOHEYHble U CHUemHble MHOMCeCmBAd U YMemb UxX NPUMEHAmMb NpU peuleHul
3a0ay;

- YMemb NPUMEHMb Memoo MamemMamuieckol UHOYKYUlL,

- YyMemb npuMeHsams npuHyun J{upuxie npu peuienuu 3a0ay

Texcmoevie 3a0auu

- Pematp HecnoXKHBIE TEKCTOBBIE 3aJJa4l Pa3HBIX TUIIOB;

- aHANM3UPOBATh YCIIOBHE 3aJaud, MPH HEOOXOAWMOCTH CTPOUTDH Ui €€ PEHICHUS] MaTeMaTH4YeCKyro
MOJEJIb;

- IOHUMATh ¥ MCIIOJB30BATh JJIs1 PELICHUS 33a1a4l HMH(OPMALMIO, IPEACTaBICHHYIO B BUIE TEKCTOBOU
W CUMBOJILHOH 3aITHCH, CXEM, TabJIHII, THarpaMm, rpauKoB, pUCYHKOB;

- IEHCTBOBATbH 110 AJITOPUTMY, COAEPHKALIEMYCS B YCIIOBUH 3a/1a4U;

- HCIOJIb30BaTh JIOTHYECKHE PACCYKJICHUS NP PEIICHUY 33/1a4H;

- paboTaTh ¢ U30BITOUHBIMH YCIOBHUSIMHM, BBIOWpas U3 Bcell MH(opManmu, JaHHbIE, HEOOXOUMBbIE /IS
peuleHus 3a1auy;

- OCYILECTBISITh HECIIOKHBIH mepedop BO3MOXHBIX DPELICHUI, BHIOMpas M3 HUX ONTHUMAJIbHOE IO
KpPUTEPHSM, C(HOPMYITUPOBAHHBIM B yYCIOBUHY;

- aHAJIM3UPOBATh U HHTEPIIPETHPOBATH MOJTYUEHHbIE PEIIEHNs B KOHTEKCTE YCIOBHS 3a/1a4H, BEIOUpATh
peuieHus, He MPOTUBOpEYaIlNe KOHTEKCTY;

- pelaTh 3a7a4y Ha pacyeT CTOMMOCTH MOKYTIOK, YCIYT, MTOE3/10K U T.I1.;

- pemarb HeCIOXKHbIE 33]]a4l, CBI3aHHBIE C JI0JIEBBIM YYaCTHEM BO BJaJleHHHU GUPMOU, IPEIPUSTHEM,
HEJBUKUMOCTBIO;

- pemaTh 3a/a4d Ha MPOCTHIE MPOLEHTHI (CUCTEMBl CKUAOK, KOMUCCHH) M HA BBIYMCIICHUE CIIOKHBIX
IIPOLICHTOB B Pa3IIMYHbIX CXEMaX BKJIAJ0B, KDEIUTOB U UIIOTEK;

- pemarh MpakTHYeCKUe 3a/1a4, TPeOyIoIe NCTIOIB30BaHts OTPHIIATEILHBIX YHCEIl: Ha OTpe/ieieHue
TEMIepaTyphl, Ha ONpEACICHUE IOJIOKEHNUS Ha BPEMEHHOW OcH (IO Hamled 3pbl W 1Ocje), Ha
JBIDKEHHE JICHEKHBIX CPeACTB (MPUX0J/pacxoll), Ha onpeieNeHue ITyOHHbI/BBICOTH U T.I1.;

- WCIONB30BaTh TOHSATHE MaciiTaba UIsi HaXOXIEHUS PAcCTOSHUN W JUIMH Ha KapTax, IUIaHaxX
MECTHOCTH, IIJIaHaX IOMEIIEHUH, BRIKPOUKax, MPH paboTe Ha KOMIBIOTEPE U T.II.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
- pelaTh HECJIOKHBIC MPAKTUYCCKUE 3a/1a4H, BOSHUKAIOIIUE B CUTYalIUsAX MMOBCEAHECBHOM KU3HU

- Pewwams 3a0auu pasnvix munos, 6 mom wucie 3a0a4 NOGbIUEHHOU MPYOHOCU,

- 8bLOUPAMb ONMUMATLHBII MEMOO PeueHuUs 3a0ai, pacCMampueds pa3iuyHble Memoobvl,

- cmpoums MoOelb peuieHUs: 3a0a4u, RPOBOOUMb O0KAZAMENbHBIE PACCYHCOEHUS,

- pewams 3a0ayu, mpedyowue nepebopa 6apuanmos, npoeepKu Ycio8ull, 8blO0pa ONMUMATLHOSO
pesynremama,

- AHAIU3UPOBAMb U UHMEPHPETNUPO8AMb pe3yIbmamvl 8 KOHMeKCme YCI08Us 3a0ayu, 8bloupams

18




pewienus, He npomusopeyawue KOHMeKCmy,
- nepegooumb npu peuleHuu 3a0aqu UH@opmayuro u3 O0OHOU Gopmbsl 68 Opyeyio, UCNONL3YL NpU
HeobxXo0umMocmu cxemul, madauysl, 2paguru, OUAZPAMMbl;

B nosceonesnotl scusnu u npu usyyenuu Opyeux npeomemos:
- pewiams npaKmuyeckue 3a0ayu u 3a0aiu uz Opyeux npeomemos

- Pemiath pa3Hble 3a1aun MOBBIIEHHON TPYAHOCTH;

- aHaJM3MPOBATh YCIOBHUE 3a/a4M, BHIOMPATh ONTHUMAIBHBIH METOJ PELICHHUS 33aJayH, paccMaTpUBast
pa3IMYHbIE METOIB;

- CTPOMTH MOJIEJIb PEIICHUS 33/1a4H, TPOBOANTH JOKA3aTeIbHbIC PACCYKACHHS TIPH PEIICHUH 3a1a4H;

- pemarb 3agayd, TpeOyromue nepedopa BapUaHTOB, MPOBEPKU YCIOBHM, BBIOOpAa ONTHMAaIbHOTO
pe3yInbTara;

- QHAIM3UPOBATH U MHTEPIPETUPOBATH MOITYyYSHHBIC PEHICHNS B KOHTEKCTE YCIIOBHS 3a/1a9H, BEIOMPATh
peleHns, He MPOTUBOpeYaIlne KOHTEKCTY;

- IEPEBOJIUTH MIPH PEUICHUH 33291 HHYOPMALIUIO U3 OJHOM (POPMBI 3aIIMCH B IPYTYIO, UCTIONB3YS MPH
HEO0OXOUMOCTH CXEMBI, TAOIHIIBI, TpadUKH, THATPAMMBI.

B nosceounesnotl scusnu u npu usyyenuu Opysux npeomemos:
- pemaTh NPaKTUIECKIE 33J]Ja4d 1 331a91 U3 IPYTHX IPEAMETOB

- Jlocmuoicenue pesynomamos pazoena ||

T'eomempusn

10 knacc
- OmepupoBaThb Ha 0a30BOM YPOBHE MOHATUSAMH: TOYKa, IpsMas, IUIOCKOCTh B IPOCTPAHCTBE,
NapauIeTbHOCTh U MEePIEeHANKYIAPHOCTD MPSIMBIX U INIOCKOCTEH;
- pacmo3HaBaThb OCHOBHbIE BHJBl MHOTOTPAaHHHKOB (IIpH3Ma, MUpaMHIa, PSIMOYTOJIbHBIH
napajuresienuIe], Kyo);
- n300pakaTh n3ydaemble GUTYpHI OT PyKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- JIeNiaTh (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y;
- W3BJEKaTb MHQOPMALMIO O MPOCTPAHCTBEHHBIX I€OMETPHUUECKUX (HUrypax, MpeICTABICHHYIO Ha
YepTekax U pUCYHKax;
- IpUMeEHSITh Teopemy [ludaropa npu BEIYUCICHUH AIEMEHTOB CTEPEOMETPHUECKUX QUTYD;
- HaXOJUTb IUIOIIAAN OBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHHEM (OPMYIL.
11 xnacc
- n300pakaTh n3ydaemble GUTYpBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- Jles1aTh (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y;
- W3BIEKaTh HWH(GOPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (UTYypax, MPEACTaBICHHYIO Ha
YepTexkax U pUCyHKax;
- IpuMeHsITh Teopemy Iludaropa npu BEIYMCIEHNH 3IEMEHTOB CTEPEOMETPHUUECKUX (QUTYD;
- HaXOJUTh 00BEMBI TPOCTEUIITUX MHOTOTPAHHUKOB C IPAMEHEHNEM (POpPMYT;
- pacro3HaBaTh OCHOBHBIE BH/IBI T€J BpalleHus (KOHYC, HWIMHAD, cdepa U map);
- HaXOIUTb 00BEMBI U TUIOLIAIU TIOBEPXHOCTEH TEI BpallleH!Us ¢ IPUMEHEHHEM (OPMYIL.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- COOTHOCUTH a0CTpPaKTHBIE T'€OMETPUYECKHUE TOHATHUS U (PAKThl C PEATbHBIMH >KH3HCHHBIMH
00BEKTaMH U CUTYAIHSIMH,

- HMCITI0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX MCOMETPUUYCCKUX (DUTYpP IJIS PEIICHUS THUIOBBIX 3a]a4
MIPAKTUYECKOTO COICPIKAHUS;

- COOTHOCHTb TUTOINAIH TOBEPXHOCTEH TE OJIMHAKOBOW (DOPMBI Pa3IMYHOTO pa3Mepa;

- COOTHOCHTH 00bEMBI COCY/IOB OJIMHAKOBOH (DOPMBI pa3IMyHOTO pa3Mepa;

- OIeHMBaTh (GOpPMY TNPaBHIBLHOTO MHOTOTPAHHUKA IIOCNIE CIHJIOB, CPE30B M T.I. (OMPEIEIsATh
KOJIMYECTBO BEPIIUH, pedep U rpaHel MOIyICHHBIX MHOTOTPAaHHHUKOB)

10 knacc
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- Onepupogamv NOHAMUAMU. MOUKA, APAMAS, WIOCKOCb 6 NPOCMPAHCMEe, NApALIeTbHOCHb U
NEePREeHOUKYISIPHOCHb RPSAMbBIX U NIOCKOCMEN,
- NpuMeHsmb 01 peuwleHusi 3a0ay ceomempuieckue (akmoi, eciu YCi08usi NPUMEHEeHUs 3a0aHbl 8
sa6HOU hopme,
- pewiams 3a0auu Ha HAX0ICOEHUe 2eOMEeMPULECKUX BeIUYUH N0 0OPA3YAM UL ANOPUMMAM,
- denlamb (BLIHOCHbBIE) NIOCKUE YEPMENCU U3 PUCYHKO8 00beMHbIX uzyp, 8 MOM UYucie pucosams U0
ceepxy, cOoKy, Cmpoums cevenus MHO202PaAHHUKOS,
- U361€KAMb, UHMEPHPEMUPOSAb U NPeodpa306bl8ams UHGOPMAYUIO O 2e0MempudecKux gueypax,
NPeOCMAsIeHHYIO HA YePMedicax,
- NpUMEHAMb 2eomMempudeckue Gaxmuvl O peuwleHus 3a0ay, 6 MOM Hucie Npeonoiazaroujux
HECKONIbKO Ulaz208 peuleHusl;
- ONUCHIBAMb B3AUMHOE PACTIONONCEHUE NPSMBIX U NIOCKOCTEl 8 NPOCPAHCMEe;
- hopmynuposamp ceolicmea u npusHaKu gueyp,
- 00KA3bI8AMb 2COMEMPULECKUE YIMBEPICOCHUS,
- @1ad0emb CMAHOAPMHOU Kidccugukayuel NpoCMpaHCMEeHHbIX ueyp (NMupamuovl, NpusMbl,
napanienenuneovt);
- HAXO0O0UMb NIOWAOU NOBEPXHOCHEN 2eOMEMPULECKUX Mel ¢ NPUMeHeHUueM opmyn;
- BBIYUCTIANY PACCMOAHUS U Y2lbl 8 HPOCHMPAHCHIGE.
11 knacc
- HAX00UmMb 00BeMbL U NAOWAOU NOBEPXHOCEN 2EOMEMPULECKUX MeTl ¢ NPUMEHeHUueM Qopmy;
- BBIYUCTIANY PACCMOANUS U Y2lbl 8 HPOCHMPAHCHIGE.

B nosceonesnoii srcusnu u npu uzyyenuu Opyeux npeomemos:
- UCNOIL306AMb CEOUCMEA 2eOMEMPULECKUX Pueyp 05 peuenus 3a0ai npakmuiecko2o xapakxmepa u
3a0ay uz opyeux obnacmeil 3SHaHUl

10 knacc
- BHaILeTI) TCOMCTPUUCCKUMH TMMOHATUAMU MpPHU PCHICHUH 3adad W IMPOBCACHUU MATCMATHYCCKHX
paccyXJIeHu;
- CaMOCTOATENBHO (OPMYJIHPOBATH ONPENEIICHUS T€OMETPUUECKUX (DUTYyp, BBIABUTATh THIOTE3BI O
HOBBIX CBOMCTBaX W NpPU3HAKaX I€OMETPUYECKUX (UIYp M OOOCHOBBIBATH WJIM ONPOBEPraTh HX,
00001IaTh WM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIX KJlaccax (QUTYp, MPOBOJUTH B HECIOKHBIX
Clly4yasix KIacCU(PHUKALUIO QUTYD [0 Pa3IMYHBIM OCHOBAHUSM;
- HCCIeNoBaTh YEpTEeXkKH, BKIOYash KoMOuMHaumu ¢uryp, u3BJIeKaTh, WHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HH(OPMALIUIO, IPECTABICHHYIO HA YePTekKaxX;
- pemaTh 3aJja4i F€OMETPUYECKOIO COIEPKAHUS, B TOM UUCIIE B CUTYalUsIX, KOTJIa aITOPUTM PELLICHUS
HE CJeQyeT SBHO M3 YCIIOBHSA, BBIIOJHATH HEOOXOIUMBIE Ul pEIleHHs 3aAadd JOTOJHUTENbHbIE
MOCTPOEHHS, UCCIIEAOBATh BO3MOXKHOCTH IIPUMEHEHHS TEOpeM U (HOPMYIT IIs pelieHHs 3a1ay;
- yMeTh POPMYITUPOBATH U JIOKA3HIBATH TEOMETPUICCKUE YTBEPIKICHNUS;
- BIQAETh MOHATUSIMHU CTEPEOMETPHHN: IPU3MA, TApAILIENICTUIIE, TUPAMUAA, TETPAdIP;
- IMETb NpeACTaBICHUs 00 aKCHOMaxX CTEPEOMETPUH M CIICACTBUSX U3 HUX U YMETh IPUMEHSTh UX IPH
penieHuy 3a1ay;
- YMCTh CTPOUTH CCUCHUA MHOI'OI'PAHHHUKOB C HMCIIOJIB30BaAHUEM PA3JIMYHBIX METOOOB, B TOM YHMCJIE U
METOJA CIEO0B;
- UMCTb NPCACTABJICHHUEC O CKPCIIMBAIOMIUXCA MNPAMBIX B IPOCTPAHCTBE W YMCTb HAXOJAUTH YT'OJ U
PacCTOAHUC MEXKIY HUMU,
- IPHUMEHATh TEOPEMBl O MapaUIEIbHOCTH HPSIMBIX M IUIOCKOCTEH B NPOCTPAHCTBE NMPH PEIICHUU
3aja4;
- YMETh MIPUMEHATH NapajieTbHOE MPOSKTHPOBAHKE IS H300paKeHUs PUTyp;
- YMETh IPUMEHATH NEPIEHANKYIISIPHOCTH MIPSIMOM U INTIOCKOCTH MIPH PELLIEHUU 3a]1a4;
- BIAJETh MNOHATHUSAMHU OpPTOTOHAJIBHOE IPOEKTHPOBAHUE, HAKIOHHBIE M HMX TPOEKIHH, YMEThH
NPUMEHATHL TEOPEMY O TPEX NEPIEHANKYJISIpax MPU PELUICHUH 3a7a4;
- BIIQJICTh TIOHATHUSIMHU PACCTOSIHAE MEXAy (UTrypamMu B MPOCTPAHCTBE, OOUIVHA MEPICHIUKYISP ABYX
CKPEIMBAOLINXCS MPSIMBIX U YMETh IPUMEHSTH UX NPH PEIICHUH 33/1a4;
- BIIAZCTh MOHATHEM YrOJl MEXAY IPAMOM U INIOCKOCTBIO M YMETh IIPUMEHSATH €TI0 IIPH PEIICHUN 3a/1a4;
- BIIAJICTh NOHATUSAMH JIBYTPAHHBIN YTOJI, YOI MEXAY IUIOCKOCTSMH, MEPIECHINKYIISIPHBIE IIOCKOCTH
Y YMETh IPUMEHSTH UX NIPU PEIICHUH 3ajad;
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- BNAZCTh MOHATUSAMH TpU3Ma, Mapajulelenuie] W MPUMEHITH CBOMCTBA Mapajulesienunena Ipu
peleHnHy 3a1a4;
- BJIaJICTh MOHATHEM NPSMOYTOJIBHBIN MapajieNenumne 1 IPUMEHTh ero MPH PELICHUH 3a/ay;
- BJaJIeTh MOHATHSIMU NHPaMUZa, BUABI NMUPaAMH[, BJIEMEHTH NPABUILHOW MHPAMUABI U YMEThH
IIPUMEHSTh UX IPU PEILICHUH 3a/1a4;
- IMETh IpeACTaBICHUE O TeopeMe Difiepa, MPaBUIbHBIX MHOTOI'PaHHUKAX;
- BJIaJIETh MMOHATUEM IUIOIIAAN TOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh IPUMEHSTh €T0 MPU PELICHUH
3ajad.

11 xmace
- BJIQACTh MOHATHSIMM TeNa BpalleHus (UWIMHIP, KOHYC, Imap u cdepa), UX CEUYCHUS U yMETb
MPUMEHSTH UX TPU PEIICHUH 3a/1aY;
- BJIaJIeTh MOHATHSIMHU KacaTeJIbHbIE IPSIMBIE U INIOCKOCTH M YMETh IPUMEHSTh U3 IIPU PEIICHUH 33/1a4;
- UMETh IPEACTAaBJICHHUs O BIUCAHHBIX M ONMCAaHHBIX cepax M yMETb IIPUMEHITh UX IPHU PEILICHUH
3aj1ad;
- BJajeTh MOHATUAMH 00bEM, OOBEMbl MHOTOIPAaHHUKOB, T€J BpALleHHWS WM NPUMEHATh UX IPHU
peleHnHt 3aa4;
- UMCTL NPCACTABJICHUC O Pa3BEPTKC HUIMHAPA W KOHYCA, IUIOIAAXW IMOBECPXHOCTHU HOUIMHApA H
KOHYCa, YMCTb IPUMCHATH UX IIPU PCIICHUU 3a1a4,
- IMETh NPEeACTaBICHHUE O IUIOMEAAN cepbl U yMETh IPUMEHSITD €T0 IIPH PELICHUH 3a1ay;
- YMETh pClIaTh 3aJa4u Ha KOM6I/IH3HI/II/I MHOT'OTPaHHUKOB W TCJI BpalllCHUA
- UMCTb NIPEACTABJIICHUC O HOI[O6I/II/I B IIPOCTPAHCTBE U YMETH pCIIATh 3aa4u Ha OTHOIICHUC O6’beMOB
Y TUTOIAJEeH MOBEPXHOCTEH MOT0OHBIX (HUTYD.

B nosceonesnotil scusnu u npu usyyenuu Opysux npeomemos:

- COCTaBJIATHh C HWCIOJB30BAaHHEM CBOWCTB T€OMETPHYECKHX (UTYp MaTeMaTHYECKHUE MOJENH IS
peuieHusl 3aJad  IpaKTHYECKOro XapakTepa M 3aad M3 CMEXHBIX JUCLMIUIMH, HCCIEI0BaTh
MIOJTy4Y€HHBIE MOJIENIM U MHTEPIIPETUPOBATh Pe3yIbTaT

10 xnacc
- Umemwb npedcmasnenue 06 akcuomamuieckom memooe;
- yMemb NPUMEHAMb OJIsL PEUUEHUsl 3A0ay C8OUCMEA NIOCKUX U 08VZPAHHBIX Y2ll08, MPEeXeSPaAHHO20 yeld,
meopembl KOCUHYCO8 U CUHYCO8 OISl MPEXePAHHO20 Yed;
- g1ademv NOHAMUEM NEPNREHOUKYIAPHOE CeHeHue NPusMbl U yMemb NPUMEHAMb e20 Npu peuieHuu
3a0au;
- uMemb NPeOCmasieHue 0 O8OUCMBEEHHOCMU NPABUTILHBIX MHO202DAHHUKOS,
- gnademv NOHAMUAMU YEHMPATIbHOE U NAPAIEIbHOE NPOESKMUPOBAHUE U NPUMEHSMb UX HpU
NOCMpOeHUlU CeYeHUl MHO2OZPAHHUKOS MEMOOOM HPOEKYUL,
- uMemb npedcmasieHue 0 pa3eepmKe MHOLOSPAHHUKA U KpamuaiiuieM Nymu Ha NOS8EPXHOCU
MHO202PAHHUKA,
- uMemb NpeoCmasieHue 0 OBUNCEHUSX 6 NPOCMPAHCMEE. NAPALIEIbHOM NEPEHOCe, CUMMEmMpPUl
OMHOCUMENLHO NIOCKOCMU, YEHMPATbHOU CUMMEMPUL, HOBOPOME OMHOCUMETbHO NPIMOU, GUHMOBO
cummempuu, ymems NPUMEHImb ux npu PeueHuu 3a0ay;
- uMemb NPeOCMasiIeHue 0 NIOWAOU OPMOLOHATILHOU NPOCKYUL,
- uUMemb npedcmasieHue 0 MpexespanHoM U MHO20SDAHHOM Yeie U NPUMEHAMb C8OUCMBA NIOCKUX
V2Nl08 MHO202PAHHO20 Yela NPU PeuleHuu 3a0ay;
- uMemb NpedCmasieHuss 0 NpeodPaz0eanuu nOO0OUs, 20MOMemuu U yMems NPUMEHIMb UX npu
peutenuu 3a0a;
- yMemb peuiams 3a0a4u Ha NI0CKOCHU Memooamu cmepeomempuu

11 xnacc
- gla0emb NOHAMUEM 2eOMEeMPULECKUe MeCMA MoYeK 8 NPOCMPAHCMEE U YMemb NPUMEHAMb UX OJis
peutenus 3a0a4;
- UMemb NPEOCMABICHUE O KOHUYECKUX CEYCHUSIX,
- uMemb npedCmasieHue 0 Kacarouuxcs cgepax u KoMouHayuu mei epaujerus u ymems npumMeHsimo
UX npu pewleHuuy 3a0ad;
- NPUMEHAMb NPU PeUeHul 3a0a4 GopMYLy PACCMOAHUSL OM MOYKU 00 NIOCKOCTU,
- enademv PA3HbIMU CROCOOAMU 3A0AHUSL NPIMOU YPAGHEHUSMU U YMEMb NPUMEHSMb NPpU PeueHul
3a0au;
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- NpUMEHAMb NpU peuleHuu 3a0a4 U O00KA3ameibCmee meopemM 6eKMOPHbLL Memod U Memoo
KooOpouHam;

- umems npedcmasieHue 00 aKcuomax o00vemd, NPUMeHsmMb GOPMYabl 00LEMO8 NPIMOY2OILHOZO
napanienenuneoq, NPUMsl U RUPAMUObL, Mempad0pa nPu peuleHuu 3a0ay,

- npuUMeHsMb Mmeopemvl 00 OMHOUEHUSX 00BEMO8 NPU PEULCHUU 3A0aY,

- NPUMEHAMb UHMESPAN Ol BbIYUCACHUS 00beMO8 U NOBEPXHOCMEU Mmel 6PAUCHUS], BbIYUCTICHUS
niowaou cepureckoeo nosca u 06vemMa wWapo8o2o Closi;

- yMemb NpUMeHsmb opmyivl 00beM08 NpuU peuieHuu 3a0a4

Bexmoput u koopounamot 6 npocmpancmee

11 xmacc
- OnepupoBath Ha 6a30BOM YPOBHE MOHSATHEM JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTRE;
- HaXOJUTh KOOPJMHATHI BEPIIMH Ky0a M MPSIMOYTOIBHOTO Iapaljiesienumne ia

- Onepuposams ROHAMUAMU OEKAPMO8bl KOOPOUHAMbBL 8 NPOCMPAHCMEe, 8eKMOop, MOOYIbL 8eKmopa,
PABEHCMBO 6EKMOPO8, KOOPOUHAMbBL 8EKMOPA, Y20l MeNCOY 8EeKMOPAMU, CKANAPHOE Npousgedenue
6EKMOPO8, KONIUHEAPHbIE BEKMODbL,

- HAXO0OUMb PACCMOSHUE MEeNCOY 08YMSA MOUKAMU, CYMMY GEKMOPO8 U NpoussedeHue 8eKmopa Ha
YUCTO, V2Ol MedcOy BeKMOpamu, CKAIAPHOe Npou3gedenue, packiadbléams 6eKmop hno 08ym
HeKOIUHEapHbIM 8EKMOPAM,

- 3a0a8amv NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOU cucmeme KOOpoOuHam,

pewiams npocmetiviue 3a0a4u 86e0eHUeM BeKIMOPHO20 Dasuca

- BriageTs nmoHATHAMYU BEKTOPHI U MX KOOPAUHATHI;

- YMETH BBINOIHATH ONEPALlH HaJl BEKTOPaMU;

- HCIIOJIB30BaTh CKAIIPHOE IIPOU3BEACHUE BEKTOPOB MPH PEIICHUH 3aad;

- MIPUMEHSTHh YpaBHEHUE IUIOCKOCTH, (POPMYIYy PACCTOSIHUS MEXIY TOUYKaMH, ypaBHEHHE c(hepbl MpH
pelieHuy 3aaay;

- IPUMEHATH BEKTOPHI M METOJ KOOPJIMHAT B MPOCTPAHCTBE MPH PEIICHUH 3a4a4

IV. | - ocmuoicenue pesynomamos pasoena ll;
- HaxX00umb 06veM napanienenuneda u mempa’opa, 3a0aHHbLIX KOOPOUHAMAMU CEOUX BEPUIUH,
- 3a0a8amv NPAMYI0 8 NPOCMPAHCMEE;
- HAXO0UMb PaAcCMosHUEe OM MOUYKU 00 NIOCKOCMU 8 CUCHEMEe KOOPOUHAM,
HAX00Umb paccmosnue Mexicoy CKpewusaruwuMucs NPIMeIMu, 3a0AHHBIMU 8 CUcmeme KOOPOUHAMm
Hcmopuﬂ mamemamukKu
I. | - OnuceiBaTh OTAETBHBIE BHIAIOMINECS PE3YNIbTaThl, IOJYyUCHHBIE B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HaYKU;
- 3HaTh NMPUMEPbl MaTEMAaTHYECKUX OTKPBITHIA M WX aBTOPOB B CBSA3M C OTEUECTBEHHOH M BCEMHPHOM
HCTOpHEH;
- IOHUMATD POJIb MaTEMaTUKU B pa3Butuu Poccun
1. | - IIpeocmasrisaimov 6x1a0 GbIOAIOWUXCA MAMEMAMUKO8 8 PA36UMUe MAMEMAMUKY U UHBIX HAYYHBIX
obracmet,
- NOHUMAamb PO Mamemamuxu 6 pazeumuu Poccuu
Il. | - UmeTb npeacTaBieHre 0 BKIaA€ BBLAAIOLUIMXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKHY;
- IOHUMATh POJIb MaTEMATHKHU B pa3BuTuu Poccun
IV. | - locmusicenue pezyromamos pazoena |l

Memoowvr mamemamuxu

- [IpuMeHsTh N3BECTHBIE METOIBI TIPH PEIICHUH CTAaHAAPTHHIX MaTEMAaTHYECKUX 3aad;

- 3aMe4aTh U XapaKTepU30BaTh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B OKPY>KaIOLIEH 1eHCTBUTEIILHOCTH;
- TPUBOIUTH TPUMEPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOAE, B TOM YHCIE
XapaKTEepHU3YIOIIMX KPacoTy U COBEPIICHCTBO OKPYKAIOILEro MUpa U MPOU3BENECHUI HCKYCCTBA

- Ucnonvzosamsb 0CHOBHbBIE MeEMOObl OOKCZS’ClmeJleWl@a, I’lpO@O()I/lWlb 00KA3aMenbCmeo U 8bINOIHAMb
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onposepaicenue;
- NPUMEHAMb OCHOBHbIE MEMOObl PeUleHUss MaMeMamuyecKux 3a0ay,

- HA OCHOGe MAMeMAamudeckux 3aKOHOMEPHOCHel @ Npupode Xapakmepuzoeams Kpacomy u
COBEPULEHCTHBO OKPYIHCAIOWE20 MUPA U NPOU3BEOEHUL UCKYCCEA,

- npumeHAmb npocmetiuiue NPOSPAMMHbIE CPEOCMBA U ILEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl
npu peuleHur MamemamuyecKux 3a0ay

- Hcrmonb3oBaTh OCHOBHBIE METOJBI JIOKA3aTENILCTBA, IMPOBOJUTH JOKA3aTEIIbCTBO W  BBIMNOJIHSATH
OIIPOBEPIKEHUE;

- IPUMEHSTH OCHOBHBIE METOJIbI PEIICHUSI MATEMATHUYECKUX 33134,

- Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B PUPOJIC XapaKTEPU30BaTh KPACOTy M COBEPIICHCTBO
OKpY’KalOIIEero MUpa 1 Mpou3BeJCHUI UCKYCCTBA;

- MPUMEHATh NPOCTEUIIINE TPOrPaMMHBIC CPEJCTBA M 3JICKTPOHHO-KOMMYHHKAITHOHHBIE CUCTEMBI TPH
pEIICHU MaTeMaTHIECKUX 3a]1a4;

- TIOJIb30BAThCS MPUKIAMHBIMU MPOrpaMMaMH U TPOrpaMMaMK CHMBOJIBHBIX BBIYUCICHHUN JUIS
HCCTIEJOBaHUS] MATEMATHIECKHX 00BEKTOB

- [locmuswcenue pesynomamos pasoena ll,
- NpuUMeHAmb MamemMamudecKue 3HAHUSL K UCCIe008AHUI0 OKPYICaAoue2o mupa (MoOeruposanue
Pusuneckux npoyeccos, 3a0a4u IKOHOMUKU)
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IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHU

YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

Paznen Ilesiu ocBOEHUS MpeIMeTa
Bba3oBblii ypoBeHnb |. BeimyckHMK HayunTcss | [l Wcnonb3oBaHUsl B IMOBCETHEBHOHN KH3HU H
«ITpobaemuo- oOecrieyeHust BO3MOKHOCTH YCIIEIIHOTO
(yHKIHOHATBLHBIE MIPOAOJDKEHUS 00pa30BaHMs 110 CHEIHUAIBHOCTSIM,
Pe3yJabTaThI» HE CBS3aHHBIM C NPUKJIATHBIM HCIOJIb30BaHUEM
MaTeMaTHKH
I1]. BoINyCKHUK MOJYYUT | [ia pazeumus MuluwaeHus, UCNOTb306aHUA 6
BO3MOXKHOCTb HAYYUTBCH | 108CEOHESHOU JCUZHU
u obecneueHus  BO3MOMCHOCMU  YCHEUIHO20
npooodicens 06pazo8anus no cneyualbHOCHAM,
He CBA3AHHBIM C NPUKIAOHLIM UCNONb30BAHUEM
MamemMamuxy
YrayoaeHHblit 1. BoinyckHuK HayuuTess | [ ycnemrHoro npooimKeHnst 00pa3oBaHus
YPOBEHbD [0 CTIECLHUAIBHOCTSM, CBSI3aHHBIM C IPHUKIAIHBIM
«CucremHo- HCHOJIb30BaHUEM MaTeMaTUKU
TeopeTHYeCKHE IV. BoimycKHUK MOXYYMT | 1 obecneuenusi 603MOJICHOCMU — YCNEUHO20
Pe3yabTaTh» BO3MOKHOCTb HAYUUTBCSL | NPOOOICEH U 0OPA308AHUA NO CNEYUANbHOCTIAM,
CBA3AHHBIM C  OCYWeCmBNeHUeM HAYYHOU U
uccne008amenbCkol OessmeibHOCmu 6 obnacmu
MAMEMAMUKU U CMEICHBIX HAYK

3mece m janmee: pacmosHaBaTh KOHKPETHBIE IPUMEphl OOIIMX IOHATHH IO XapakTepHbIM
IIpU3HAKaM, BBIIIOJIHSTH JEHCTBUS B COOTBETCTBUM C OINPEACIEHUEM U MPOCTEHIIMMU CBOMCTBAMU
MOHATUH, KOHKPETU3UPOBATh IPUMEPaMU OOLIHE TOHATHS.

23ech ¥ Janee; 3HATh ONpeJeIeHHe TIOHATHS, YMETh MOSCHATH €r0 CMBICH, YMETh HCIIONb30BaTh
MIOHATHE U €r0 CBOWCTBA ITPU NIPOBEIECHUY PACCYKICHUM, PEILICHUH 3aay.

%31eck 1 maree: 3HAThH OHpejeNieHHe MOHSITHS, 3HATh U YMETh 000CHOBBIBATh CBOMCTBA (IIPU3HAKH,
€CIIi OHU €CTh) IMOHSATHSA, XapaKTepPH30BaTh CBSI3U C JPYTMMHU MOHATHAMHU, MPEACTABISIS OJHO
MOHATHE KaK 4YacThb LEJIOCTHONO KOMIUIEKCA, HCIOJb30BaTh IOHSATHE W €ro CBOICTBa Hpu
IIPOBEJICHUH PACCYKACHUM, JOKa3aTENIbCTB, PEIICHUH 3a/1a4.

Onemenmul meopuu mHrodcecme u MamemamuiecKkoi 102uKu

10-11 xmacc
- OmnepupoBath Ha 6a30BOM ypoBHe! TNOHATHSAMH: KOHEYHOE MHOKECTBO, JJIEMEHT MHOKECTBA,
MOJMHOXKECTBO, IepeceueHre U 00beANHEHHE MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha KOOPAMHATHOM
MPSIMOM, OTPE30K, HHTEPBAT;
- OIeprUpoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU: YTBEPKIACHHUE, OTPUIIAHNE YTBEP)KIEHHUS, HICTUHHBIC U
JIOXKHBIE YTBEPKACHUS, TPUIHMHA, CIIEJICTBUE, YACTHBIHN CiTy4ai 00IIero yTBEep:KACHUs, KOHTPIIPUMED;
- HAXOJIUTh TiepeceueHre 1 00beIMHEHNE JIByX MHOKECTB, IIPEICTaBICHHBIX TpaguIeckn Ha YHCIOBOH
MPSIMOH;
- CTpPOWTHh Ha YHCIIOBOW MPAMOI MOJMHOKECTBO HYHCIOBOTO MHOXKECTBA, 3aJ[aHHOE MPOCTEUIINMU
YCIIOBUSIMU;
- pacmo3HaBaTh JIOKHBIE YTBEPKACHUS, OMIMOKH B PACCYXACHUSIX, B TOM YHUCIIE C HCIOIb30BaHHEM
KOHTPIIPAMEPOB.

B nosceonesnoil sicusnu u npu uzyyenuu Opy2ux npeomMemos.

- HCTIOJIH30BaTh YHCJIOBBIE MHOXKECTBA HA KOOPAMHATHON MIPSIMOH JIJIsT OITUCAHUS PEATbHBIX IMPOIIECCOB
U SIBJIICHHI;

- IPOBOJIUTD JIOTUYECKUE PACCYKACHUS B CUTYallMIX TOBCETHEBHOM KU3HU.

- Onepupoeambz NOHAMUAMU. KOHEYHOE MHOINCECMBO, JIJeMEHM MHOoIcecneda, VlOdMHOOfC@CWl@O,
nepecedenue u obveduneHue MHOIMCecns, 4Yucjioevle MHOoJcecnmea Ha KOOdeHClWIHOIZ np;mozi,

24




OMpe30K, UHMEPBAL, NOAYUHINEPEAN, NPOMEICYMOK ¢ 6bIKOJOMOU MOUKOU, epaghuueckoe
npeocmasnenie MHOJICeCM8 Ha KOOPOUHAMHOU NIOCKOCHIL,

- onepupogamv NOHAMUAMU. YMEEPHCOCHUe, OMPUYAHUe YMEEPHCOEHUs, UCHUHHbIE U JIOJICHblE
VIMBEPIHCOeHUS, NPUYUHA, CTIe0CUe, YACMHBI CyYall 00uje2o YmeepiucoeHus, KOHmpnpumep;

- NPOGePAMb NPUHAOLEHCHOCHb INEMEHMA MHONICECEBY,

- HAX00umv nepeceyerue U 00bEOUHEHUEe MHOICECME, 8 MOM YUCTe NPEeOCMABIEHHbIX epAPUYECcKU HA
YUCTI0B0U NPAMOU U HA KOOPOUHAMHOU HIOCKOCHIU,

- IPOBOOUMB OOKAZAMENbHBLE PACCYHCOCHUS 0151 000CHOBAHUSL UCIUHHOCTIU YINGEPICOCHULL.

B nosceoneenoii srcusnu u npu uzyyeruu opyeux npeomemos:

- UCNONB308ANMD YUCLOBbLE MHONCECMBA HA KOOPOUHAMHOU NPIMOU U HA KOOPOUHAMHOU NIOCKOCHU
OJ151 ONUCAHUS PEATIbHBIX NPOYECCO8 U SGNEHULL

- NPO6OOUMb DOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSIX NOBCEOHEGHOU JHCUZHU, NPU PEUleHUU 3a0ay
U3 Opyaux npeomemos

- CBOGOIHO OMEpUPOBATh® MOHATHAMH: KOHEYHOE MHOKECTBO, DIEMEHT MHOYKECTBA, TTOJAMHOMKECTBO,
nepeceyeHre, OObeAMHEHHE U Pa3HOCTh MHOXKECTB, YMCIOBbIE MHOXECTBA HA KOOPAMHATHOM NPSMOH,
OTPE30K, MHTEPBAJI, MOJYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOH TOUYKOH, TpauyecKkoe MpecTaBiIeHue
MHOX€ECTB Ha KOOPAMHATHOMN IUIOCKOCTH;

- 33J1aBaTh MHOXECTBA NEPEUNCIEHUEM U XapaKTEPUCTHUECKAM CBOWCTBOM,;

- OIEepHpoBaTh TOHATHAMH: YTBEPXKACHUE, OTPHUIIAHNE YTBEPKACHHSA, HCTHHHBIE W JIOXKHBIC
YTBEPKICHUS, IPUYNHA, CJICICTBHE, YACTHBIN CITy4aid OOIIEro yTBEep:KICHHUS, KOHTPIIPUMED;

- IPOBEPATH NPUHAJIEKHOCTD IIEMEHTA MHOKECTBY;

- HaXOIUTh IepecedeHue U 00beIMHEHNE MHOXKECTB, B TOM YHCIIE MPEICTABICHHBIX Irpa)UuecKy Ha
YHUCJIOBOM NPSIMOW U HA KOOPAUHATHOMU IIJIOCKOCTH;

- IPOBOJIMTS JI0KAa3aTeJbHbIC PACCYXKICHHS IJIs 0OOCHOBaHHSI HCTUHHOCTH YTBEPKICHHH.

B noeceonegnoui srcusnu u npu uyuenuy Opy2ux npeomemos:

- UCII0JIb30BATh YHCJIOBbIE MHOKECTBA HA KOOPAUHATHOW NPAMON U HA KOOPAUHATHON INIOCKOCTH JJIs
OIMCAaHUs PEAIBHBIX ITPOLIECCOB U SIBJICHUM;

- IPOBOJINTH JOKA3aTeIbHbIE PACCYKICHHS B CUTYallUsIX MMOBCEIHEBHOM U3HU, NIPH PELICHUN 3a7ad
U3 JPYTUX NPEAMETOB

Llocmuorcenue pezynomamos pazoena ll;

- onepuposamv NoHAmMuUeM onpeodeneHus, OCHOBHLIMU GUOAMU ONpedeleHull, OCHOBHLIMU BUOAMU
meopem;

- NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMBA;

- ONepupoBamb NOHAMUAMU CHEMHO20 U HeCUeMHO20 MHOICECBA,

- NPUMEHAMb MemOo0 MAMeMamuyecKol UHOYKYUY 015 RPOGeOeHUsI PACCYHCOEHUL U OOKA3AMEeNbCME U
npu peweHuu 3a0au.

B nosceonesnoii orcuznu u npu uzyyeHuu opyaux npeomemos:

- UCNONL306AMb  MEOPEMUKO-MHONCECMBEHHBIN A3bIK U A3bIK JIO2UKU OISl ONUCAHUA PeanbHbIX
npoyeccos U A6ieHUll, NPU peuenHuu 3a0ay 0pyeux y4yeOnvlx npeomMemos

Yuchau e bIPpAIHCECHUA

10 xiacc
- OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHIMHE: IEIIO€ YHCIO, JEIUMOCTh YHCEN, OOBIKHOBEHHAS
Ipo0Ob, JecsTHYHas ApoOb, PALMOHAIBLHOE YHCIIO, MPUOJMKEHHOE 3HAYECHUE YMCia, 4YacTh, O,
OTHOIIIEHHUE, ITPOIICHT, MOBBIIICHNUE U MOHIKEHUE Ha 3aJJaHHOE YMCIIO MPOILIEHTOB, MacIlTao;
- OIEpUPOBATh Ha 0A30BOM YPOBHE MOHSATHUSAMHU: JIOTapU(M YKCIIa, TPUTOHOMETPHUYECKAsT OKPYKHOCTb,
rpagycHasi Mepa yria, BeIWYMHA yTria, 33JaHHOTO0 TOYKOM HA TPUTOHOMETPHUYECKOM OKPY>KHOCTH,
CI/IHyC, KOCI/IHyC, TAHT'CHC U KOTAHI'CHC yrHOB, NMCHOIIINX HpOI/I3BOHBHy}O BeHHqHHy;
- BBITIOJTHATH apU(PMETHUECKUE IEHCTBUS C IENBIMHI U PAIMOHAILHBIMU YHCIAMH;
- BBITIOJTHSATH HECIIOKHBIC TIPe0Opa30BaHMS YUCIOBBIX BRIPAKEHHH, CONEPIKAIINX CTEIIEHU YUCEI, JTHOO
KOPHHM U3 9Kce1, TU00 torapu(Mbl 4UCelT;
- CpPaBHHBATH PAIMOHAIBHBIE YHCIIa MEXKTY COOOi;
- OLICHMBATh U CPAaBHHUBAThH C PALMOHAJIBHBIMU YHCIAMU 3HAUYCHUS LIENBIX CTEHEHEeH uucesn, KopHeH
HATYpaJIbHOH CTENICHH U3 YHCEN, Jorapu(h)MOB YHCEN B IPOCTHIX CIyYasX;
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- U300paxaTh TOYKAMHU Ha YUCIOBOW MPSIMOH IEJIbIe ¥ PalliOHAIBHBIC YHCIIa,

- 300pakaTh TOYKAMH Ha YHCIIOBOW MPSAMOI IeNIble CTETIEH! YHCell, KOPHU HAaTypalbHOM CTETIeHU U3
YHCeJ, JIOrapu()MBI YHUCEIT B IPOCTHIX CITyYasiX;

- BBITIOJTHATH HECJIOKHBIE TIPEOOPa30BaHUS IIENBIX U IPOOHO-PAIMOHATBHBIX OYKBECHHBIX BBIPAKCHHIA;
- BBIp@XKaTh B MMPOCTEHIINX CIy4asX U3 PaBEeHCTBA OJIHY IEPEMEHHYIO Yepe3 IpyTue;

- BBIYHUCIATH B TPOCTBIX CIIyYasx 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISI
HE00XO0IUMBIC TIOACTAHOBKHU U MPEOOpa30OBaHus;

- U300paxaTh CXEMaTUYCCKH yroJl, BEJIMYMHA KOTOPOTO BRIPAKECHA B Tpajycax;

- OIICHWBATh 3HAKH CHHYCa, KOCHHYCa, TAHTE€HCA, KOTAHT€HCA KOHKPETHBIX yTIIOB.

B nosceonesnoil sicusnu u npu usyueHuu Opyeux yueOHvix npeomMemos.

- BBIMOJIHATH BEIYUCIICHHS TIPU PEIICHUH 33/1a4 MPAKTUYECKOTO XapaKkTepa;

- BBINOJNHATh TPAKTHYECKHE pPAacyeThl C UCIOJNL30BAHUEM TMPU HEOOXOJUMOCTH CIPAaBOYHBIX
MaTEepPHAIOB U BBIYHUCIUTEIBHBIX YCTPOWCTR;

- COOTHOCUTHh peallbHble BEIUYMHBI, XapaKTCPHCTHKH OOBEKTOB OKPYXKAIOIIET0 MHpa € HUX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSMH;

- UCIIOJIb30BATh METO/IBI OKPYTJICHHUS, IPUOIMKEHHS ¥ TPUKHAKY TPH PEIICHUH MPAaKTHUYECKUX 3a1aY
NOBCEIHEBHOMN KU3HU

- CB80600HO Onepuposamv NOHAMUAMU: Yeloe HUCLO0, OeIUMOCHmb Yucel, O0ObIKHOBeHHAs Opoob,
decsamuynas 0poOb, PAYUOHATLHOE YUCIO, NPUOTUNCEHHOE 3HAUEHUE YUCIA, YaACmb, 00s, OMHOUEHUE,
npoyenm, NOSblUEeHUE U NOHUNCEHUE HA 3A0AHHOE YUCAO NPOYEHMO8, MACUMAO,

- IPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCTBAMU OETUMOCIU,

- onepuposams NOHAMUAMU. JIO2APUPDM YUCIA, MPULOHOMEMPULECKAsT OKPYICHOCHb, PAOUAHHASL U
2paodycHasl mepa yena, 6elutuHa yeid, 3a0aHH020 MOYKOU HA MPUSOHOMEMPUYECKOU OKDYICHOCHU,
CUHYC, KOCUHYC, MAH2CHC U KOMAH2EHC V208, UMEIOWUX NPOUBONbHYIO BEIUYUHY, YUCAA € U T,

- 6BINOIHAMb apupMemuyecKue 0elicmeus, couemas YCmHble U NUCbMEHHble NPUeMbl, NPUMEHSISL NPU
HE0OX00UMOCIU SbIYUCTIUMETIbHBLE YCMPOUCMEA,

- HAX0O0umb 3HAYEHUs] KOPHS HAMYPATbHOU CMEneHu, CMEeNneHu ¢ PAYUOHAIbHbIM NOKA3AMENeM,
J102apuhma, UCRONIL3YSL NPU HeOOXOOUMOCU BLIYUCTUMETbHbIE YCMPOUCMEA;

- 0IL306AMBCS OYEHKOU U RPUKUOKOU NPU NPAKMUYECKUX PACHemaXx;

- NPOBOOUMb NO U3BECHHBIM QOPMYIAM U NPASUIAM HPeodPA308aHUsT OVKEEHHBIX GbIPANCEHUI,
BKIIOHAIOWUX CTHENeHU, KOPHU, 102apudMbl U mpucoHoMempuyeckue QyHKyuu,

HAX00Umb 3HAYEeHUsl YUCLOBbIX U OYKGEHHbIX GbIPANCEHUL, OCYWEeCMEsis HeoOX00umble NOOCAHOBKU
U npeodbpazosanusL;

- U300PANCAMb CXEMAMUYECKU Y20Jl, GEIUYUHA KOMOPO20 GbIPANCEHA 8 2PpA0yCax Ul paoUuanax;

- UCNONIB3068aMb NPU PeuleHUU 3a0ay MabIuyHble 3HAYEeHUS] MPUSOHOMEMPUYECKUX (DYHKYULL Yelo08;

- BbINOJIHAMb NEPEBO0 BeUUUHbL Yeliad U3 PAOUAHHOU Mepbl 8 2PA0YCHYI0 U 0OPAMHO.

B noscednesroil sicusnu u npu uzyyeHuu Opyeux yueoHvix npeomMemos.

- BLINOHAMb OClUCMBUsL C YUCTOGBIMU OAHHBLIMU NPU peuleHul 3a0ay NPaKmuiecko2o xapakmepa u
3a0a4 U3 paziudHbIX obaacmell 3HAHULU, UCNOIb3YL NPU HeoOXO00UMOCU CNPABOYHbIE MAMepPUdanbl U
BLIYUCTIUMENbHYLE YCMPOLCMEA,

- OYeHUBamb, CPAGHUBAMb U UCHOIL308AMb NPU PEUleHUU NPAKIMUYECKUX 3a0ay YUCI08ble 3HAYEeHUs
PEaIbHbIX BeIUYUH, KOHKDEMHbIE YUCI06ble XAPAKMEPUCMUKI 00BbEKNO08 OKPYHCAIOUe20 Mupa

- CB0OO/MHO OTEpHPOBATh MOHATHIMH: HATypaIbHOE YHCIIO, MHOYKECTBO HATypalbHBIX YHCE, IIeJI0e
YHCJI0, MHOXKECTBO ILIEJIBIX YHCeN, OOBIKHOBEHHas OpoOb, JecSITUYHAas APOOb, CMELIAHHOE YHCIIO,
paIoOHaNBHOE YHCII0, MHOYXKECTBO PAllMOHAIBHBIX YHMCET, HPPALMOHAIBHOE YUCIIO, KOPEHb CTETIEHU 1,
JNEHCTBUTEIHHOE YHCIO, MHOYKECTBO JCHCTBUTENBHBIX UHCEN, TE€OMETPHUYECKas WHTEepPIpeTaIus
HaTypaJIbHBIX, IIEJBIX, PAIIMOHAIBHBIX, NEHCTBUTEIHHBIX YHCET;

- IOHUMATD U OOBSCHSTH PA3HUILY MEXy MO3ULIMOHHON M HEMO3UIMOHHON CUCTEMaMHU 3allUCH YHCEIT;
- IEPEBOIUTH YUCJIA U3 OJJHON CHUCTEMBI 3aIMCH (CHCTEMBI CYHCIICHHS) B IPYTYIO;

- JIOKa3bIBaTh M HCIIOJIb30BaTh MPU3HAKH JIEIUMOCTH CyMMBl U TPOHM3BEACHHS MPH BBITIOJHEHUH
BBIYHCIIEHUH U PEIICHNN 3aad4;

- BBINIOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX U MPPAllMOHAIBHBIX YHCEI € 3aaHHOM TOUHOCTHIO;

- CPaBHUBATH JCUCTBUTENIBHBIC YHCIIA PA3HBIMHU CIIOCO0AMU;

- YOOpsIIOYMBATh 4YHCJA, 3alUCaHHBIE B BUAEC OOBIKHOBEHHOH M JIECSITUYHOM IpoOu, ducia,
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3aMKCaHHBIC C HCIIOJIE30BAHUEM apU(PMETHUECKOTO KBAIPATHOTO KOPHS, KOPHEH CTETICHH OOJIbIIe 2;

- Haxoauth HOJ] 1 HOK pa3HpiMu crioco0aMu M MCTIONB30BaTh WX MPU PEIICHUN 33134,

- BBINOJHSATH BBIYUCIICHUS M NPEe0Opa30BaHMs BHIPAKCHUH, COACPIKAIIMX JIEHCTBUTEIBHBIC YUCIIA, B
TOM YHUCJIC KOPHU HATYPaJIbHBIX CTEIICHEH;

- BBIONHATH  CTaHJAPTHBIE  TOXJCCTBCHHBIE  MPeoOpa3oBaHUsl  TPUTOHOMETPHUUECKUX,
JOTapUPMHUICCKHX, CTETICHHBIX, HPPAIIMOHATIBHBIX BHIPAKCHUH.

B nosceounesnotil scusnu u npu usyyenuu Opy2ux npeomemos:

- BBITIONTHATH B OOBSACHATH CPAaBHEHHUE PE3yNbTAaTOB BEIUMCIICHUN TIPY PEIICHUH ITPAKTHYECKUX 3a/1a4, B
TOM YHCJIe TPUOIKEHHBIX BBIYUCIICHUH, UCTIONB3YsI Pa3Hble CIOCOOBI CpaBHEHUH;

- 3aluChIBaTh, CPAaBHHUBATh, OKPYIJIATH UYMCIIOBBIE JAHHBIE PEATBHBIX BEIUYMH C HCIOJIb30BaHHEM
Pa3HBIX CHCTEM U3MEPEHUS;

- COCTaBIISITh M OIIEHWBATh PAa3HBIMH CITOCOOAMHU YHCIIOBBIE BBIPAKEHHSI MIPH PEIICHUH MPAKTHIECKUX
3aja4 ¥ 3aJa4 U3 JpYrux y4eOHbIX MPEAMETOB

- Jlocmuarcenue pesyromamos paszoena ll;

- c80600HO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEULEHUU 3A0aY;

- NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUPEHUS YUCTOBbIX MHONCECTE,

- 671a0emb OCHOGHBIMU NOHAMUAMU MEOPUU 0eTUMOCIU NPU PeuleHUU CIMAHOAPMHBIX 3a0aY,;

- umems 6a306bie NPEOCMABIEHUSL O MHOICECEE KOMNILEKCHBIX YUCE]L;

- CB0000HO ~ GLINOHAMY Modcoecmeentvle  Npeoopazoeanuss — MpUSOHOMEMPUUECKUX,
J102apUGMULECKUX, CENEHHBIX BbIPANCEHUT,

- g1adems popmynou bunoma Hotomona,

- NPUMEHAMb NPU pelieHul 3a0a4 meopemy o JuHetinom npedcmasienuu HO/;

- npumensAms npu pewtenuu 3a0ay Kumartickyro meopemy oo ocmamxax;

- npumensams npu pewtenuu 3aoay Manyio meopemy @epma;

- YMemb 8bINOAHAMb 3aNUCL YUCTA 8 NOZUYUOHHOU CUCTeMe CHUCTEHUSL,

- NpUMEHAMb NpU peuleHul 3a0ay MmeopemuKo-4uciogble GYHKYUU: 4ucio u cymma oenumernell,
Gynxyuio diinepa;

- NPUMEHAMb NPU pelieHul 3a0a4 yenHole Opoou;

- NPUMEHAMb NPU PeUleHUU 3a0ai MHO20UNIEHbL C OUCMBUMENTbHLIMU U YelblMU KO uyuenmamu;

- 61ademv NOHAMUAMU NPUSOOUMBLI U HENPUGOOUMDbLIE MHO20UNIEH U NPUMEHAMb UX NPU peuieHuu
3a0au;

- npumenAmyb npu peuteHuu 3adays OCHOBHYI0O meopemy anzebpbi;

- npumeHAmbv Npu pewlenuu 3a0ay npocmeriwiue @YHKYUU KOMHNEKCHOU NepeMeHHOU Kak
2eomempuiecKue npeodopasoeaHusl

Ypaeuenuﬂ U Hepaeencmea

10 xnacc
- Pemats nuHEiHbIC YPaBHEHUS U HEPABCHCTBA, KBA/IPaTHBIC YPaBHEHHS,
- pemiaTh Jorapupmuueckre ypasHenus suaa log . (bx + ¢) = d u npocreiinme nepaencTa Buna 109 a
x<d;
- pemiath MoKa3arelibHbIe YPaBHEHUS, BUA & d (roe d MOXXHO TPEICTABUTH B BHUIE CTEIICHU C
OCHOBaHHEM &) U MpocTeiiinie HepaBeHcTBa Byuja @< d  (rae d MOKHO MPEICTaBUTh B BUJIE CTCIICHU
C OCHOBaHHEM a);
- IPUBOJIMTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHINETr0 TPUTOHOMETPHUYECKOTO YPABHEHHUS BHIA: Sin
X =a C€0sS X =a, tgXx=a, ctg X = a, rae a — TabaMIHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUUECKOH (QYHKIIHH.

bx+c—

B noeceonesnoii orcuznu u npu uzyyenuu opyeux npeomemos:
- COCTaBIISITh M PEIIaTh YPAaBHEHUS M CUCTEMbl YPaBHEHHUU NPU PEIICHUH HECIOXKHBIX MPAKTHYECKUX
3aa4y

- Pewams payuonanvHvle, noxazamenvuvie U Jno2apugmuyecKue yYpasHeHUs U HEPABeHCMsd,
npocmeiiuiue UppayUoOHaIbHble U MPUSOHOMEMpPUiecKue YPasHeHUs, HepaseHCMed U UX CUCEMb,

- UCNOIB306AMb MEMOObL Peuenus YpasHenull: npusedenue K udy «npousgedenue pagrHo Hymo» i
«YACMHOE PABHO HYIO», 3aMEHA NePeMEHHbIX,
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UCNOTBL306ATHD MEMO0 UHMEPBANI08 O/ PeUleHUsl HepABEeHCME,

- UCNOIBL3068aMb epadutecKuli Memoo 01 NPUOTUNCEHHO20 PelUeHUsl YPABHEHUI U HEPABEHCNE,

- uz0bpadicamv HA MPULOHOMEMPUYECKOU OKPYICHOCIU MHOJICECTNBO peuleHull npoCcmeuuux
MPU2OHOMEMPULECKUX YPAGHEHULL U HEPABEHCIE,

- BbINOAHAMbL OMOOp KOpHel YPAGHeHUU UMW peuleHUll HepageHcme 8 COOMEEeMCmEUU C
O0ONOIHUMENbHBIMU YCILOBUAMU U O2PAHUYEHUAMU.

B nosceonesnoil sicusnu u npu usyyeHuu Opyeux yueoHuix npeomMemos.

- COCMABIAMb U PeUams YPAGHeHUsl, CUCHEeMbl YDAGHEHUT U HePAGEHCMBA NPU PeuleHUY 300ay Opyeux
VUEOHBIX NPEOMEMO8;

- UCNOAL306AMb YPAGHEHUsI U HEPABEHCMEA O NOCMPOCHUs U UCCIe008aHUs NPOCTHEUUUX
MamemMamuieckux Mmooenell peaibHblX CUMyayuil uiu NPUKIAOHbIX 3a0a4;

- yMemb UHMepNpemuposams NOIYYEHHbI NpU peuleHUuUu YPAHeHUs], HepaGeHCmed Ui CUCHEeMbl
pe3ynbmam, OYeHusamv e20 npagoonododue 6 KOHMeKCme 3A0AHHOU pPeanbHOU cumyayuu uiu
NPUKIAOHOU 3A0a4u

- CB0OOIHO oOmepupoBaTh MOHATUSIMH: YpPAaBHEHHE, HEPABEHCTBO, PABHOCWIbHBIE YPAaBHCHHSA H
HEpaBEeHCTBA, ypaBHEHHE, SBJSIOIIEECs CIEeICTBUEM JPYroro YpaBHEHHUs, YPaBHEHMsI, paBHOCUIbHbBIE
Ha MHO>KECTBE, paBHOCHIIbHBIE ITPeo0pa3oBaHus ypaBHEHUIA;

- pemaTth pa3Hble BUIbI YPABHEHUI U HEPABEHCTB M UX CHCTEM, B TOM YHCIIE HEKOTOPBIE YPaBHEHHUS 3-
i 1 4-if cTeneHe, APoOHO-paIMOHAEHBIE U UPPANOHATBHBIC;

- OBIIQJIETh OCHOBHBIMH THUIIAMH TOKa3aTENBbHBIX, JOTAPUPMHUICCKUX, UPPATUOHAIBHBIX, CTEIICHHBIX
YPaBHEHUH W HEPABEHCTB M CTaHIAPTHBIMH METOJAMHU UX PEIICHHH W NMPUMEHATH UX MPH pPEIICHUN
3a1ad;

- IPUMEHATH TeopeMy be3y K pelieHu0 ypaBHEHHH;

- IPUMEHATh TeopeMy BueTa Ju1st pereHuss HeKOTOPhIX YPaBHEHUH CTETIEHH BBILIE BTOPOH;

- MOHMMAaTh CMBIC]I TEOPEM O PABHOCWJIBHBIX M HEPaBHOCHJIBHBIX NPEOOPa3OBaHHUAX YPaBHEHHH U
YMETb UX JOKa3bIBaTh;

- BJIQJIETh METOJJaMH pPEIICHUS] YpaBHEHNUH, HEPABEHCTB U UX CUCTEM, YMETh BEIOUPATh METO]T PEIICHUS
1 000CHOBBIBATH CBOU BEIOOD;

- HICTIONB30BaTh METOJ MHTEPBAJIOB Ul PEIICHUS HEPABEHCTB, B TOM YHCIIE IPOOHO-PALMOHAIBHBIX U
BKITIOYAIOIINX B Ce0s MPPAIMOHALHBIE BRIPAKCHUS;

- pewiath anreOpanyecKre ypaBHEHHS U HEPABEHCTBA U UX CHCTEMBI C IIapaMeTpaMH alreOpandecKum
U rpauIecKuM METOJaMH;

- BIIAJETh pa3HBIMU METOAAMH J0Ka3aTeIbCTBA HEPABEHCTB;

- pemaTh YpaBHEHHUS B IIEJIbIX YHCTIaX;

- n300pakaTb MHOXKECTBAa Ha IUIOCKOCTH, 3aJaBacMbleé YpPaBHEHUSIMH, HEPABEHCTBAMU M UX
CHUCTEMaMHU;

- cBOOOJTHO WCIIONIB30BATh TOXKJECTBEHHBIE MPeoOpa3oBaHMs NpPU pEIICHHUH ypaBHEHUH W CHCTEM
YpaBHEHUI

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- COCTaBJIsATh U pellaTh ypaBHEHHS, HEPABEHCTBA, UX CUCTEMBI MPHU PEIIECHUH 334 APYTrUX yueOHbBIX
MIPEIMETOB;

- BBINOJIHATH OLIEHKY IIPaBIONOA00MS pPe3yJbTaToOB, IOJY4YaeMbIX MPH PEIICHUH Pa3IMYHBIX
YpaBHEHHUH, HEPABECHCTB U UX CUCTEM IIPH PEIICHUH 3a/1a4 IPYTHX YICOHBIX IPEAMETOR;

- COCTaBIISITh M pPEIIaTh YpaBHEHUS M HEPABEHCTBA C MMapaMeTpaMH MPH PEUICHWH 3ajad APYTUX
y4eOHBIX MPEIMETOB,

- COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO WJIM HMX CHUCTEMY, OIMCHIBAIOIIUE PEAIbHYIO CUTYAIUIO0 WIIH
MIPUKJIATHYIO 33]1a4y, HHTEPIPETHPOBATH MOTyUYEeHHBIE PE3YJIbTATHL,

- HCIIOJIL30BaTh MPOTPAMMHBIE CPEJICTBA MPU PEIICHUH OTACIBHBIX KIIACCOB YPABHEHUH 1 HEPABCHCTB

Jlocmuocenue pezyromamos pasoena ll;

- c80O00HO onpedensimb Mun U GbIOUPAMb MeMmoO peuleHusi NOKA3AMeIbHbIX U L02aAPUPMUYECKUX
VPABHEHUNl U HEPABEHCMS, UPPAYUOHATbHBIX VPAGHEHUNl U HEePABEHCMS, MPUSOHOMEMPUUECKUX
VpasHeHUll U HepAGeHCMNS, UX CUCEM,

- c80OOOHO pewams cucmemol TUHEUHbIX YPAGHEHUL,

- pewiams OCHOBHbIE MUNbl YPAGHEHUU U HEPABeHCNE C Napamempami,
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- NpUMeHAmMb NpU peuteHuu 3a0ay Hepagencmea Kowu — Bynsaxoseckozo, Bepuynu,
- UMemb NPeodCmasieHue 0 HepadeHCMBAX MeXHCOY CPEOHUMU CTNeNneHHbIMU

Dyukyuu

10 xmacc
- OmepupoBaTh Ha 0a30BOM YPOBHE IOHSTHAMH: 3aBUCHMMOCTb BEIMYUH, (DYHKIMSA, apryMeHT HU
3HadeHue (pyHKINH, 00IacTh OMpeAeNeH ] 1 MHOXXECTBO 3HAUYeHWH (YHKINH, TpaduK 3aBUCHMOCTH,
rpaduK QYHKOUH, HYId (QYHKOUH, NPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3PACTaHHE HA YHUCIOBOM
IPOMEXYTKE, yObIBaHHE Ha YUCIOBOM IIPOMEXYTKE, HauOoJblliee 1 HauMeHbIlee 3HaUeHUE (PYHKIIH
Ha YHCIIOBOM IIPOMEXKYTKE;
- OIepUpOBaTh Ha 0A30BOM YpPOBHE MOHATUSMU: IpsiMasi © 0OpaTHas IPONOPIHOHATFHOCTD JIMHEHHAs,
KBaJpaTH4YHasl, JIorapupMuuecKas U oKazaTeabHas GyHKIUH;
- pacmo3HaBaTh IpaQUKHU 3JIEMEHTApHBIX (QYHKLUUM: HpsAMOH M OOpaTHOM NHPONOPLHOHAIBLHOCTH,
JTMHEHHOH, KBaApaTHYHOH, JOrapru(pMUIecKoi 1 MmoKa3aTeIbHON (yHKINH;
- COOTHOCUTH TpadUKH DdIEMEHTAPHBIX (YHKIMHA: NPSAMOH H OOpaTHOH MPOMOPLHUOHAIEHOCTH,
JTUHEWHOH, KBaJAPATHIHOW, JIOTApUPMUIECKOH U MOKa3aTenbHON (yHKIHNA ¢ (HopMylTaMHu, KOTOPBIMH
OHU 3a/1aHBI;
- HaXOJUTh MO rpadUKy NPUOIMKEHHO 3HAUCHUS (PYHKIIUY B 3aJaHHBIX TOYKaX;
- ompenenaTs no rpaduky cBoiictBa (GyHKUMH (HyJIH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HanOOJIbIINE ¥ HANMEHBIINE 3HAYECHUS U T.I1.)

11 xmace
- OnepupoBath Ha 6a30BOM YPOBHE MOHATHIMHU: TIepHOArYecKas QyHKIUS, IEPUO]T;
- oIIepupoOBaTh Ha 0A30BOM YPOBHE HOHSITHAMH: TPUTOHOMETPUYECKUE (PYHKIIIH;
- pacro3HaBaTh rpaUKH IMEMEHTAPHBIX (QYHKIHHA: TPUTOHOMETPUUYECKUX (DYHKIINH;
- COOTHOCHUTH TpaduKu sreMEeHTapHBIX (DYHKIMH: TpUrOHOMETpH4YecKHX (yHKIHMH c QopMmynamu,
KOTOPBIMU OHH 3aJaHbl;
- CTpouTh OCKu3 rpaduka (YHKLUMH, YAOBICTBOPSIONICH NpUBEIEHHOMY HaOOpy YCIIOBHMH
(mpoMexxyTKH Bo3pacTaHusi / yObIBaHUs, 3HAUYCHHE (PYHKIIUH B 33JJAHHOW TOUYKE, TOUYKH SKCTPEMYMOB U
T.I.).

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- ompenensTh MO rpaduKaM CBOMCTBa pealbHBIX TMPOLECCOB W 3aBHCHMOCTEH (HauOOJbIINE U
HAaUMEHbIIINE 3HAYCHUS, TIPOMEKYTKH BO3pPACTaHUS W YOBIBAaHUS, MPOMEXYTKH 3HAKOIIOCTOSHCTBA U
T.IL.);

- HHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYALMH

10 knacc
- Onepuposamv NOHAMUAMU. 3AGUCUMOCMb GEIUYUH, (QYHKYUS, apeyMeHm U 3HaueHue QYHKYuu,
obnacmv onpeoenenus u MHONCECMBO 3HAYeHUl QyHKyuu, spagux 3asucumocmu, epaux GyHKyuu,
HYAU  (DYHKYUU, HPOMEICYMKU 3HAKONOCMOSAHCIGBA, BO3PACAHUE HA YUCTOB0M NPOMEICYIMKE,
VObIBaHUE HA YUCTIOB0M NPOMENCYMKe, Hauboabulee U HauMeHblulee 3HaYeHue QYHKYUU Ha YUCIO80M
npoMedicymKe, YemHdas U HeyemHasi QPYHKYuU,
- onepupogams HOHAMUAMU: NPAMASA U 0OPAMHAS NPONOPYUOHANLHOCMb, JUHENHAS, K8aopamuiHas,
Jo2apugpmuieckas u noKa3amenbHas QyHKyuu,
- onpedensimb 3HAYEHUE (QYHKYUU NO 3HAYEHUIO APSYMEHMA NpU PA3IUYHbLIX CnOCOOaX 3a0aHUs
dynryuu,
- Cmpoums 2paguKu u3y4eHHvIX QYHKYU,
- ONUCHIBAMb NO 2PAPUKY U 68 NPOCMEUUUX CAYYasx no gopmyne nogedexue u c60UCMBEA QYHKYUIL,
Haxooums no epapuxy Qyukyuu Hauboabue U HAUMEHbUIUE 3HAYCHUSL,
- pewiamv YpasHeHus, Hpocmeliuiue CUCeMbl YPABHEHUl, UCHOAb3YSA CEOUCMEd QYHKYUU U ux
epaghuxos.

11 knacc
- Onepupogams NOHAMUAMU. NEPUOOUYECKAsL PYHKYUSA, Nepuoo;
- ONepuposamb NOHAMUAMU. MPULOHOMemMpUYecKue yHKYuU,
- CMpoums 2paguKu U3yueHHvIX QyHKYUl;
- onucwLIBamb N0 2paPuKky U 8 NPOCMeWUX CIy4asx no Qopmyne nosedenue u coUCmea PyHKYull,
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HAxXo0umv no epaguxy QyHKyuu HauboIbuLUe U HAUMEHbUIUE 3SHAYCHUL,

- cmpoumb 3cKuz epaguxa @ymkyuu, yoosnemeopsauell NpueedeHHOMy Habopy YCio8ul
(npomedcymxu 603pacmanus/yoviéanus, 3HaueHue QyHKyuy 6 3a0aHHOU Mmouxe, MOUKU IKCMPEMYMO8,
ACUMPMOMbL, HYIU QYHKYUU U M.0.);

- pewams YpasHeHUus, Npocmetuiue CUCmeMbl VPAGHEHUN, UCNOAb3YS CEOUCMEA (OYHKYUU U Uux
epaghuxos.

B nosceonesnoil sicusnu u npu uzyuenuu Opyaux y4eOHvix npeomemos.

- onpeodensimob no 2pAPUKAM U UCNOIBL308aMb OJISl PEULeHUs NPUKIAOHBIX 3A0ay CE0UCMEA PEalbHbIX
npoyeccos u 3agucumocmeil (HauOOIbUIUE U HAUMEHbUUE 3HAYEHUS, NPOMENCYMKU 603DACMANHUS U
VOBI8AHUS PYHKYUY, NPOMEICYMKU 3HAKONOCIOAHCMEA, ACUMIMOMbL, NEPUOO U M.N.);

- UHmMepnPemuposamy C8OUCMBEA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayui,

onpedensimey no 2paguxkam npocmeriuue XapakKmepucmuku nepuoOUdecKux npoyeccos 6 OUOI02ul,
IKOHOMUKE, MY3bIKe, PA0UOCE53U U Op. (AMIAUMYOd, nepuoo u m.n.)

10 xnacc
- Bnagets moHATHSIMH: 3aBUCHUMOCTH BEJIMYMH, (DYHKIMSA, apryMeHT M 3HaueHHe (YHKIHUH, 00JIacTh
OTIpeJieNIeHNsI ¥ MHOXKECTBO 3HaueHWH (yHKUWH, TpaduK 3aBHCUMOCTH, TpapuK (GYHKIUH, HYIH
(GYHKIUH, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA, BO3pacTaHHE Ha YHCIOBOM IPOMEXKYTKE, YObIBaHWE Ha
YHCJIOBOM IPOMEXYTKE, HanOoplee 1 HaMMEHblIee 3HaueHUE (QYHKIMH Ha YUCIOBOM IIPOMEKYTKE,
YyeTHas U HeueTHasl QYHKIUN; yMETh IPUMEHSITH 3TU MOHATHS IIPHU PELLICHUN 3a/1a4;
- BJaJeTh IOHATHEM CTereHHas (yHKIUS; CTPOUTH ee TpaduK W YMETh NPUMEHSATh CBOWCTBA
CTETIEHHOH (PYHKIMY NPH PELLICHUH 3a/1a4;
- BJaJeTh NOHATHAMHU IIOKa3zaTelbHas (QYHKLUS, SKCIOHEHTA; CTPOUTh MX TpaQuku U yMETh
NPUMEHSTh CBOHCTBA NOKa3aTENLHON (QYHKIMH NPU pElICHUH 33134,
- BJIaJeTh MOHATHEM Jiorapupmuueckas QyHKIUS; CTPOUTH €€ TpaduK U YMETh IPUMEHSATh CBOIMCTBa
norapudmMudeckor GyHKIMH TIPH PEIISHUH 32134,
- BJIaJICTh MOHATHEM OOpaTHast QYHKIHS, IPUMEHSTD 3TO MOHSATHE NIPU PELICHUH 3a7ay;
- IPUMEHSTH TIPU PEIICHUH 3a/1a4 CBOWCTBA (QYHKIIMI: YETHOCTD, IIEPHOJANYHOCTh, OTPAHUYEHHOCTD;
- IPUMEHATH NP PELICHUH 3a/1a4 IpeoOpa3oBaHus IpauKoB QyHKIMIA;
- BJaIeTh MOHATHSMU YHUCIIOBas MOCJIENOBATENbHOCTh, apU(PMETHUecKass M TeoMeTphdecKas
MIporpeccHus;
- IPUMEHATh NPH PELICHWH 3a/Jad CBOWCTBA W NPHU3HAKH apu(METHYECKOH W TeOMEeTpUYECKOn
MIPOTPECCHIA.

11 xnacc
- Brnagers moHsTHAMHU: TiepuojMuecKas (QYHKIHSA, MEPUOJ; YMETh NPUMEHSATh 3TH TOHSATHSA IPH
peLIeHNH 3a/1aY;
- BJIQJICTh HNOHSATHAMHU TPUTOHOMETPHUYECKHE (YHKLHMH; CTPOUTh UX IpadUKd U yMETb NPUMEHSTh
CBOWCTBA TPUTOHOMETPHUECKUX (PYHKIIMI IPH pEIICHUHN 3a/1a4;
- BJIaJeTh NOHATHEM OOpaTHasl QYHKIMS; IPUMEHSITD 3TO MOHATHE NIPU PEIICHUH 3a/ay;
- IPUMEHATH NP PEILICHUH 33/1a4 CBOMCTBA (PYHKIMH: YETHOCTD, IEPHOANYHOCTh, OTPAHUYEHHOCTD;
- IPUMEHSTH TIPU PEIICHUH 3a/1a4 peoOpa3oBaHus rpaGuKoB QYHKITHIA.

B nosceonegnoui srcusnu u npu uzyuenuy Opy2ux y4eOHvix npeomemos:

- ONpeeNsaTh N0 rpaduKaM M UCIIOJIL30BATh JUIS PENICHUs NMPUKIAHBIX 32]1a4 CBOMCTBA peabHBIX
MPOIIECCOB U 3aBUCHUMOCTEH (HauOOINbIIME M HaUMEHBIIHE 3HAYCHUS, NMPOMEKYTKHA BO3PACTAHUS W
yObIBaHUS PYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKHU Teperuda, nepruos u T.11.);

- HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOH CUTYallly;

- OmpeeNsaTh Mo rpaduKaM MPOCTEHINe XapaKTEPUCTHKH MEPHOAMYECKHX MPOIIECCOB B OMOIIOTHH,
HKOHOMHKE, MY3bIKE, PaJAMOCBS3H U JIp. (aMIUIMTYAA, IEPHOA U T.I1.)

- Hocmuoicenue pesyromamos pasoena 1I;

- 81a0emsb NOHAMUEM ACUMAMOMbL U YMEmb €20 NPUMEHAMb NPU PeueHUU 3a0a4;

- NPUMEHAMb Memoobl peuleHus NPocmeuuux oughgepeHyuanrbublx ypagHeHui nepeoco u 8mopozo
HOPSIOK08

dnemenmeol Mamemamuueckozo aHaiu3a
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11 xnace
- OnepupoBaTh Ha 0a30BOM ypOBHE IOHATHSAMHU: NPOU3BOAHAs (YHKLIMH B TOUKE, KacaTelbHas K
rpaduKy GyHKINH, TPOU3BOAHAS (GYHKLINH;
- OTpeAeysITh 3HAYeHHE MPOM3BOJHON (YHKIMH B TOYKE IO M300paKEHUIO KacaTedbHOH K rpaduky,
MPOBEJICHHOM B 3TOU TOYKE;
- pemarb HECIOXKHBIE 3aJadd Ha IPHMEHEHHE CBS3HM MEXKIY IPOMEKYTKAMH MOHOTOHHOCTH H
TOYKaMH IKCTpeMyMa (PYHKIHH, C OOHOH CTOPOHBI, M MPOMEXKYTKaMU 3HAKOIIOCTOSHCTBA U HYJISIMU
MPOU3BOJHOM 3TOH (QYHKIMH — C IPYTOil.

B nosceonesnoil scusnu u npu usyyenuu Opy2ux npeomemos:

- MOJIB3YsICh TpauKaMy, CPaBHUBATh CKOPOCTH BO3pacTaHusl (POCTA, MOBBIMICHHS, YBEIUYCHUS U T.I1.)
WJIM CKOPOCTH YOBIBaHUS (TIaJCHNS, CHIDKEHSI, YMEHBIIIECHS U T.I1.) BEJIMYNH B PEabHBIX MPOIIECccax;
- COOTHOCHUTH Tpa(UKH PeabHBIX IPOIECCOB M 3aBUCUMOCTEH C WX OIMHCAHHUSAMH, BKIIOYAIOIIMMHA
XapaKTepUCTUKU CKOPOCTU M3MEHEeHHS (OBICTpPBIA POCT, IIIABHOE MMOHKEHUE U T.11.);

- UCTIONB30BaTh rpahvKu peabHBIX MPOIECCOB AJIS PEIICHUS HECIOKHBIX MPUKIAIHBIX 33/1a4, B TOM
YHCIIe OIpeeNsisl TI0 TpauKy CKOPOCTh X0J1a ImpoIiecca

- Onepuposamsv NOHAMUAMU: NPOU3BOOHAS QYHKYUU 6 MOUKe, KAcamelbHas K epapuky @yuxyuu,
NPOU3800HAsL (PYHKYUU,

- BBIUUCTAMb NPOUBOOHYIO OOHOUNEHA, MHO2OUNEeHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbl
ynxyuii;

- BLIYUCTAMb NPOU3BOOHBIE DNIEMEHMAPHLIX QYHKYU U UxX KOMOUHAYUL, UCHONL3YSL CHPAGOUYHbIE
mamepuanwl,

- uccrnedosams 8 NPOCMENUUX CAYYAsX QYHKYUU HA MOHOMOHHOCHIb, HAXOOUMb Hauboabliue U
HauMeHbuue 3Ha4eHusi YHKYUil, Cmpoums 2pa@uKki MHOSOYIEHO8 U NPOCMEUUUX PAYUOHATLHBIX
@YHKYUL ¢ UCNOBL308AHUEM ANNAPANA MATHEMAMUYECKO20 AHATU3A.

B noscednesnoil sicusnu u npu usyueHuu Opyeux yueOHulx npeomemos.

- pewiamv NPUKIAOHblEe 3a0ayu U3 OUONIOUU, QUIUKU, XUMUU, IKOHOMUKU U OpPYyUx Npeomemos,
CBA3AHHbBIE C UCCACO08AHUEM XAPAKMEPUCUK PEAIbHbIX NPOYECCO8, HAXONCOCHUEM HAUOOILUUUX U
HAUMEHbUUX 3HAYEHUL, CKOPOCMU U YCKOPEHUsL U M.1N.,

- UHMePNPemupoOsamy NOJY4eHHble Pe3yIbmamyl

- BianeTtp nonsiTreM OeCKOHEYHO YOBIBAIOIIAsS TEOMETPHUECKAs IPOTPECCHsl U YMETh MPUMEHSTH €T0
IIpYU PELLEHUN 33/1a4;

- IPUMEHSATH JUIs PEIIEHUS 3a]1a4 TEOPHUIO IIPELIEIIOB;

- BIIAJICTh MOHATUSMH OECKOHEYHO OOJbIINE M OECKOHEYHO MaJble YHCIIOBBIE MOCIIEIOBATEIILHOCTH U
YMETh CpaBHUBATh OECKOHEUHO OOJIbIINe U OECKOHEUHO MaJlble IIOC/IEA0BATEIbHOCTH;

- BJIaJIeTh MOHATHSMU: IPOU3BOAHAS (PYHKIMH B TOUKE, IPOU3BOAHAS (QYHKIHIH;

- BBIYUCIISITH TPOU3BOTHBIC AIIEMEHTAPHBIX QYHKIMHA U UX KOMOWHAIINH;

- uccnenoBaTh GYHKIUN HA MOHOTOHHOCTD U 3KCTPEMYMBI;

- CTpOUTH rpad)KK M IPUMEHSTh K PELICHHIO 33aa4, B TOM YUCJIE C TapaMeTPOM;

- BJIaJICTh MOHSATHEM KacaTenbHas K rpaduKy GyHKIUU U YMETh IPUMEHSTh €T0 MPU PElIeHUH 3a71ay;

- BIAAETh MOHATHSAMU MepBOOOpa3Hast GYHKIHS, OTpeAeIeHHBIN HHTErpa;

- mpuMeHsITh TeopeMy HproToHa—JleiiOHuIa 1 ee crencTBUs 1J1s pelIeHus 3a1a4.

B noeceonesnoii orcuztu u npu uzyueHuu opyaux yueOHvix npeomemos.

- pemaTh NMPUKIAIHBIC 33Ja4d W3 OUOJOTHH, (U3WKHU, XUMHUHU, SKOHOMUKH U JPYTHUX IPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MTPOIECCOB;

- HHTEPIIPETHPOBATD MOJYyUYCHHBIE PE3YJIBTATHI

- Jlocmuoicenue pezyromamos pasoena Il

- c60000HO 61a0emb CMAHOGPMHBLIM ANRAPAMOM MAMEMAMUYECKO20 aHAU3A O BbIYUCTEHUS.
NPOU3BOOHBIX PYHKYUU 0OHOU NEPEeMEHHOIL,

- C60DO00HO NPUMEHAMb anNapam MamemMamuyecKko20 aHamusa OJis UCCIe008aHUs QYHKYu u
nocmpoenus 2papuros, 6 Mmom Huciie UCCied08anus Ha 8bINYKIOCb,

- Onepuposamv NOHAMUEM HEPEO0OPA3HOU PYHKYUU OIS peUleHUs 3a0ay,

- 061a0emv OCHOBHbIMU c8edenusmu 00 unmeepane Hviomona—J/lebnuya u e2o npocmeuuiux
NPUMEHEHUSIX,
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- OnepuUpoBamb 8 CIMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BLICULUX NOPAOKOB,

- yMemb NPUMEHMb NPU PEUEHUU 3a0a COUCMEA HENPEPLIBHbIX (YHKYUIL,

- yMemb NpUMEHAMb NPpU peueHuu 3a0ay meopemsl Betlepwumpacca,

- YyMemb GLINOJHAML NPUOIUNCEHHbIE BbIYUCIEHUS (MemOoObl peulenuss VPAasHeHUl, 6blYUCTIeHUs.
OnpeoeeHH020 UHme2paia);

- yMemb NPUMEHSMb APULONCEHUE NPOU3BOOHOU U ONPeOeleHH020 UHMESPAld K pPeuleHuio 3a0ay
ecmecmeo3HaAHUsL,

- 61a0emb NOHAMUAMU BMOPAs NPOU3BOOHAS, 6LINYKIOCMb SpAPUKA QYHKYUL U YMemb UCCe008amb
@DYHKYUIO HA BBINYKIOCHDb

Cmamucmuka u meopusn 6ep0ﬂmnocmeﬁ, Jqocuka u KOM6unamopul<a

11 kmacc
- OnepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMH OIHCATEIBHBIMU XapaKTEPUCTHKAMHU YHCIOBOTO
HaOopa: cpenHee apupMeTHIECKOE, MeAMaHa, HAn0ObIIIee U HAUMEHbBIIICE 3HAUCHUS;
- OTIEpHPOBATH Ha 02a30BOM YPOBHE MOHATHSIMU: YaCTOTA M BEPOSTHOCTH COOBITHSI, CITy4aiftHbIH BEIOOD,
OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;
- BBIYUCIISITh BEPOSTHOCTH COOBITHI HAa OCHOBE MOJICYETa YUCIIa UCXOJIOB.

B nosceonesnoil srcusHu u npu uzyyenuu opyeux npeomemos:

- OLICHUBATh M CPABHUBATH B IIPOCTHIX CIIy4asX BEPOSATHOCTU COOBITHI B PEAbHOM KU3HM;

- YUTaTh, COIMOCTABIATh, CPABHUBATH, WHTEPIPETUPOBATH B MPOCTHIX CIIydYasX peallbHble IaHHbBIC,
npeAcTaBIeHHbIE B BUJE Ta0NHI, TUarpaMm, rpaikoB

- Umemb npedcmasnenue 0 OUCKPEMHBIX U HENPEPLIGHLIX CAVUAUHBIX GETUHUHAX U PACHPEOETIeHUSIX, O
He3a8UCUMOCMU CIYHAUHBIX GETUYUH,

- uMemb NPeOCmMasieHue 0 MamemMamuieckOM OHCUOAHUU U OUCHEPCUU CYHAUHBIX GEIUYUH,

- uMemb NpeoCmasieHue 0 HOPMAILHOM PACHPEOeIeHUU U NPUMEPAX HOPMAIbHO PACHPEOCNCHHbIX
CYHAUHBIX GETUYUH,

- NOHUMAMb CYMb 3AKOHA OONLULUX HUCEL U BLIOOPOUHO20 MEMOOA UBMEPEHUS 6ePOSIMHOCMELL,

- umemb npeocmasienue 00 YCI08HOU GEPOMHOCIU U O HOJHOU 6ePOSIMHOCMU, NPUMEHSMb UX 6
peutenuu 3a0ay;

- UMemb NPeOCMAsNieHUe O BANCHLIX YACMHBIX SUOAX PACHPeOeNeHull U NPUMEHIMb UX 6 peuleHuu
3a0ay;

- uMemb npedcmasieHue 0 KOppersyuu CIyuaiHbiX 6eIUYUH, O TUHEUHOU pecpeccul.

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- BLIYUCTIAMb UNU OYCHUBAMb BEPOSMHOCIU COOLIMULL 8 PEANbHOU HCUZHU,

- 8b1OUPaAMb NOOX005UUE MEMOObL NPeOCMABIeHUsL U 0OpAOOMKYU OAHHBIX;

- YMemb pewams HeCl0XCHble 3a0a¥u HA NpuUMeHeHue 3aKOHA OONbUWUX Yucel 6 COYUOTO2UU,
cmpaxosanuy, 30pasooxpanenul, obecnedeHuu 0Oe30NACHOCMU  HACENEeHUs 6  UPe38blUAliHbIX
cumyayusx

- OmepupoBaTh OCHOBHBIMH OIUCATEIBHBIMU XapPaKTEPUCTUKAMHU YHCIOBOTO HAOOpa, MOHATHEM
TeHepallbHasi COBOKYITHOCTh M BEIOOPKOH U3 Hee;

- OTIEpUPOBATH MOHATHUSAMH: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa M MPOU3BEJCHUE BEPOSTHOCTEH,
BBIYHCIISITh BEPOATHOCTH COOBITHH Ha OCHOBE TI0JICUETa YUCIIa UCXOJIOB;

- BJIaJIETh OCHOBHBIMH TTOHSTHSIMH KOMOWMHATOPUKH U YMETh UX TPUMEHSITH PU PEIICHUA 33]1a4;

- IMETh MPECTABICHUE 00 OCHOBAX TEOPHH BEPOSTHOCTEHH;

- UMETh IIPEICTABICHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEIMUMHAX U PACOPEACICHUIX, O
HE3aBUCUMOCTH CITyYalHBIX BEJTUYMH;

- IMETh MPEACTABICHUE 0 MAaTEMAaTHIECKOM OXKMIAaHUN U AUCTICPCUN CITyJailHBIX BEIHMYNH;

- UIMETh NPEACTABICHUE O COBMECTHBIX PACIIPEACICHUSAX CIIyYaliHbIX BEJIUYUH;

- IOHUMATh CYTh 3aKOHA OOJIBIIKMX YHCEN U BRLIOOPOYHOTO METO/Ia H3MEPEHUS BEPOSITHOCTEIH;

- UMETh TPEACTaBICHHE O HOPMAILHOM paclpeAesieHHH U MpUMepax HOPMaJIbHO pacIpeeseHHBIX
CITy4alHBIX BEJIMYMH;

- UIMETh NMPEACTABICHUE O KOPPEISAIUU CIIyIaliHbIX BEIIMYUH.
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B nogceonegnoii srcusnu u npu uzyuenuy Opy2ux npeomemos:
- BEIYHCIISITH WM OIICHUBATh BEPOSTHOCTH COOBITHI B peallbHOM KU3HM;
- BBIOMpaTh METOJIbI ITOAXOISIIEr0 MPEICTABICHUS 1 00PaObOTKU TaHHBIX

- Hocmuorcenue pezyromamos paszoena ll,

- uMemb npedcmagieHue 0 YeHmpaibHOU NPedebHOU meopeme;

- umMemb npedcmagieHue 0 8blOOPOYHOM KOIpduyuenme KOppersyuu i IUHEHOU pecpeccull,

- uMems npedcmagierue 0 CIAmUCMuUYecKux eUunome3ax U nposepke CMamucmuieckoli 2unomesbvl, o
cmamucmuke Kpumepusi u ee ypoeHe 3HA4UMOCTU,

- UMemb nPedCmagieHue 0 C8s3U IMIUPULECKUX U MEeOPEeMULeCcKUX PAcnpeoencHull;

- uMemob npeocmasierue 0 KOOUPoBanuu, 080UYHOU 3anUcl, 080UHHOM depese;

- 81a0emb OCHOBHBIMU NOHAMUAMU Meopuu 2paghos (epagh, eepuuna, pebpo, cmenens epullitbl, NYmb
6 epaghe) u ymemsv NPUMEHAMb UX NPU PeUleHUU 3a0ay;

- UMemb npedcmagieHue 0 0epPesbsx U yMems NPUMEHsIMb NpU peuleHun 3a0ay,

- 61a0emb NOHAMUEM CEAZHOCTY U YMeMmb NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU PEUeHUY 3a0ay,
- yMemb OCyujecCmeisims nymu no pebpam, 00xoovl pebep u eeputun epaga;

- umemnb npedcmagieHue 00 IUNEPOBOM U 2AMUTLMOHOBOM NYMU, UMEMb NpPeoCmAasieHue o
mMpyOHOCMU 3a0A4U HAXONCOCHUSL 2AMUTILIOHO8A RYU;

- 81a0emsb NOHAMUAMU KOHEYHble U CHUemHble MHOMCeCmBAd U YMemb UxX NPUMEHAmMb NpU peuleHul
3a0ay,

- YMemb NPUMEHMb Memoo MamemMamuieckol UHOYKYUlL,

- YyMemb npuMeHsams npuHyun J{upuxie npu peuienuu 3a0ay

Texcmoevie 3a0auu

- Pemate HecnoXKHBIE TEKCTOBBIE 3aJJa4X Pa3HBIX TUIIOB;

- aHANM3UPOBATh YCIIOBHE 3aJaud, MPH HEOOXOAWMOCTH CTPOUTDH Ui €€ PEHICHUS] MaTeMaTH4YeCKyro
MOJEJIb;

- IOHUMATh ¥ MCIIOJB30BATh JJIs1 PELICHUS 33a1a4l HMH(OPMALMIO, IPEACTaBICHHYIO B BUIE TEKCTOBOU
W CUMBOJIFHOH 3aIiCH, CXeM, TabJIHII, TuarpaMmm, rpaikoB, pUCYHKOB;

- IEHiCTBOBATH 110 AJITOPUTMY, COACPHKALIEMYCS B YCIIOBUH 3a/1a4U;

- HCIOJIb30BaTh JIOTHYECKHE PACCYKJICHUS NP PEIICHUY 33/1a4H;

- paboTaTh ¢ U30BITOUHBIMH YCIOBHUSIMHM, BBIOWpas U3 Bcell MH(opManmu, JaHHbIE, HEOOXOUMBbIE /IS
peuleHus 3a1auy;

- OCYILECTBJISITh HECIIOKHBIN Mepedop BO3MOXHBIX DEILICHHH, BBIOMpas U3 HUX OINTHMAaJIbHOE IIO
KpPUTEPHSM, C(HOPMYITUPOBAHHBIM B yYCIOBUHY;

- aHAJIM3UPOBATh U HHTEPIIPETHPOBATH MOJTYUEHHbIE PEIIEHNs B KOHTEKCTE YCIOBHS 3a/1a4H, BEIOUpATh
peuieHus, He MPOTUBOpEYaIlNe KOHTEKCTY;

- pelaTh 3a7a4y Ha pacyeT CTOMMOCTH MTOKYTIOK, YCIyT, TOE3/10K U T.I1.;

- pemarb HeCIOXKHbIE 33]]a4l, CBI3aHHBIE C JI0JIEBBIM YYaCTHEM BO BJaJleHHHU GUPMOU, IPEIPUSTHEM,
HEJBUKUMOCTBIO;

- pemaTh 3a/a4d Ha MPOCTHIE MPOLEHTHI (CUCTEMBl CKUAOK, KOMUCCHH) M HA BBIYMCIICHUE CIIOKHBIX
IIPOLICHTOB B Pa3JIM4YHbIX CXEMaX BKJIAJ0B, KPDEIUTOB U UIIOTEK;

- pemarh MpakTHYeCKUe 3a/1a4, TPeOyIoIe NCTIOIB30BaHts OTPHIIATEILHBIX YHCEIl: Ha OTpe/ieieHue
TEMIepaTyphl, Ha ONpEACICHUE IOJIOKEHNUS Ha BPEMEHHOW OcH (IO Hamled 3pbl W 1Ocje), Ha
JBIDKEHHE JICHEKHBIX CPeACTB (MPUX0J/pacxo), Ha onpeieleHue INTyOrHbI/BBICOTH U T.IL.;

- WCIONB30BaTh TOHSATHE MaciiTaba UIsi HaXOXIEHUS PAcCTOSHUN W JUIMH Ha KapTax, IUIaHaxX
MECTHOCTH, IIJIaHaX IOMEIIEHUH, BRIKPOUKax, MPH paboTe Ha KOMIBIOTEPE U T.II.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
- pelaTh HECJIOXKHBIC MPAKTUYCCKHUE 3a/1a4K, BO3HUKAIOIIUE B CUTYaIUAX MOBCEIHEBHOM KU3HU

- Pewwams 3a0auu pasnvix munos, 6 mom wucie 3a0a4 NOGbIUEHHOU MPYOHOCU,

- 8bLOUPAMb ONMUMATLHBII MEMOO PeueHuUs 3a0ai, pacCMampueds pa3iuyHble Memoobvl,

- cmpoums MoOelb peuieHUs: 3a0a4iu, RPOBOOUMb OOKAZAMENbHBLE PACCYHCOEHUS,

- pewams 3a0ayu, mpedyowue nepebopa 6apuanmos, npoeepKu Ycio8ull, 8blO0pa ONMUMATLHOSO
pesynremama,

- AHAIU3UPOBAMb U UHMEPHPETNUPO8AMb pe3yIbmamvl 8 KOHMeKCme YCI08Us 3a0ayu, 8bloupams
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pewienus, He npomusopeyawue KOHMeKCcmy,
- nepegooumb npu peuleHuu 3a0aqu UH@opmayuro u3 O0OHOU Gopmbsl 6 Opyeyio, UCNONL3YSL NpU
HeobxXo0umMocmu cxemul, madauysl, 2paguru, OUAZPAMMbl;

B nosceonesnotl scusnu u npu usyyenuu Opyeux npeomemos:
- pewiams npaKmuyeckue 3a0ayu u 3a0aiu uz Opyeux npeomemos

- Pemiath pa3Hble 3a1aun MOBBIIEHHON TPYAHOCTH;

- aHaJM3MPOBATh YCIOBHUE 3a/a4M, BHIOMPATh ONTHUMAIBHBIH METOJ PELICHHUS 33aJayH, paccMaTpUBast
pa3IMYHbIE METOIB;

- CTPOMTH MOJIEIb PEIICHUS 331a4H1, TPOBOANTH JOKA3aTeIbHbBIC PACCYKACHHS IIPH PEIICHUN 3a1a4H;

- pemarb 3agayd, TpeOyromue mepedopa BapuUaHTOB, MPOBEPKH YCIOBHH, BBIOOpa ONTUMAaJILHOTO
pe3yInbTara;

- QHAIM3UPOBATH U MHTEPIPETUPOBATH MOITYyYSHHBIC PEHICHNS B KOHTEKCTE YCIIOBHS 3a/1a9H, BEIOMPATh
peleHns, He MPOTUBOpeYaIlne KOHTEKCTY;

- IEPEBOJIUTH MIPH PEUICHUH 33291 HHHOPMALIUIO U3 OAHOM (HOPMBI 3aIHMCH B IPYTYIO, UCTIONIB3YSI IPH
HEO0OXOUMOCTH CXEMBI, TAOIHIIBI, TpadUKH, THATPAMMBI.

B nosceounesnotl scusnu u npu usyyenuu Opysux npeomemos:
- pemaTh NPaKTUIECKIE 33J]Ja4d 1 331a91 U3 IPYTHX IPEAMETOB

- Jlocmuoicenue pesynomamos pazoena ||

T'eomempusn

10 xmacc
- OmepupoBaThb Ha 0a30BOM YPOBHE MOHATUSAMH: TOYKa, IpsMas, IUIOCKOCTh B IPOCTPAHCTBE,
NapauIeTbHOCTh U MEePIEeHANKYIAPHOCTD MPSIMBIX U INIOCKOCTEH;
- pacmo3HaBaThb OCHOBHBIC BHIBl MHOTOTPaHHHKOB (IIpHU3Ma, MUpaMHIA, MPSIMOYTOJIbHBIHA
napajuresienuIe], Kyo);
- n300pakaTh n3ydaemble GUTYpHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- JIeNiaTh (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y;
- W3BJEKaTb MH(POPMAIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (Urypax, MpeACTABICHHYIO Ha
YepTekax U pUCYHKax;
- IpUMeEHSITh Teopemy [ludaropa npu BEIYUCICHUH AIEMEHTOB CTEPEOMETPHUECKUX QUTYD;
- HaXOJUTb IUIOIIAAN OBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHHEM (OPMYIL.
11 xnacc
- n300pakaTh n3ydaemble GUTYpHI OT PyKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- Jles1aTh (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y;
- W3BJIEKaTh HWH(GOPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKaX;
- IpuMeHsITh Teopemy Iludaropa npu BEIYUCIEHUH 2JIEMEHTOB CTEPEOMETPHUUECKUX (QUTYD;
- HaXOJUTh 00BEMBI TPOCTEUIITUX MHOTOTPAHHUKOB C IPAMEHEHNEM (POpPMYT;
- pacro3HaBaTh OCHOBHBIE BH/IBI T€J BpalleHus (KOHYC, HWIMHAD, cdepa U map);
- HaXOIUTHb 00BEMBI U TIOLIAIN TIOBEPXHOCTEH TeJ BpallleHHsI ¢ TpUMEHEHHEM QOopMYyII.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

- COOTHOCUTH a0CTpPaKTHBIE T'€OMETPUYECKHUE TOHATHUS U (PAKThl C PEATbHBIMH >KH3HCHHBIMH
00BEKTaMH U CUTYAIHSIMH,

- HMCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FCOMETPUYCCKUX (DUTYP IJIS PEIICHUS THUIIOBBIX 3a]a4
MIPAKTUYECKOTO COICPIKAHUS;

- COOTHOCHTb TUTOINAIH TOBEPXHOCTEH TE OJIMHAKOBOW (DOPMBI Pa3IMYHOTO pa3Mepa;

- COOTHOCHTH 00bEMBI COCY/IOB OJIMHAKOBOH (DOPMBI pa3IMyHOTO pa3Mepa;

- OIEeHMBaTh (OPMY TNPABHIBLHOTO MHOTOTPAHHUKA TIOCIE CIHJIOB, CPE30B M T.I. (ONpenelsiTh
KOJIMYECTBO BEPIIUH, pedep U rpaHel MOIyICHHBIX MHOTOTPAaHHHUKOB)

10 knacc
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- Onepupogamv NOHAMUAMU. MOUKA, APAMAS, WIOCKOCb 6 NPOCMPAHCMEe, NApALIeTbHOCHb U
NEePREeHOUKYISIPHOCHb NPSAMbBIX U NIOCKOCMEU,
- NpuMeHsmb 01 peuwleHusi 3a0ay ceomempuieckue (akmoi, eciu YCi08usi NPUMEHEeHUs 3a0aHbl 8
sa6HOU hopme,
- pewiams 3a0auu Ha HAX0ICOEHUe 2eOMEeMPULECKUX BeIUYUH N0 0OPA3YAM UL ANOPUMMAM,
- denlamb (BLIHOCHbBIE) NIOCKUE YEPMENCU U3 PUCYHKO8 00beMHbIX (Pucyp, 6 MoM Yucie pucosams Guo
ceepxy, cOoKy, Cmpoums cevenus MHO202PaAHHUKOS,
- U361€KAMb, UHMEPHPEMUPOSAb U NPeodpa306bl8ams UHGOPMAYUIO O 2e0MempudecKux gueypax,
NPeOCMAsIeHHYIO HA YePMedicax,
- NpUMEHAMb 2eomMempudeckue Gaxmuvl O peuleHuss 3a0ay, 6 MOM YUucie HPeonoNazaiouux
HECKONIbKO Wla208 PeuleHusl;
- ONUCHIBAMb B3AUMHOE PACTIONONCEHUE NPSMBIX U NIOCKOCTEl 8 NPOCPAHCMEe;
- hopmynuposamp ceolicmea u npusHaKu gueyp,
- 00KA3bI8AMb 2COMEMPULECKUE YIMBEPICOCHUS,
- @1ad0emb CMAHOAPMHOU KidcCUu@UuKayuell nPOCMPAHCMEEHHbIX ueyp (Mupamuosl, npusMbl,
napanienenunedvt);
- HAXO0O0UMb NIOWAOU NOBEPXHOCHEN 2eOMEMPULECKUX Mel ¢ NPUMeHeHUueM opmyn;
- BBIYUCTIANY PACCMOAHUS U Y2lbl 8 HPOCHMPAHCHIGE.
11 knacc
- HAX00UmMb 00BeMbL U NAOWAOU NOBEPXHOCEN 2EOMEMPULECKUX MeTl ¢ NPUMEHeHUueM Qopmy;
- BBIYUCTIANY PACCMOANUS U Y2lbl 8 NPOCHPAHCHIGE.

B nosceonesnoii srcusnu u npu uzyyenuu Opyeux npeomemos:
- UCNOIL306AMb CEOUCMEA 2eOMEMPULECKUX Pueyp 05 peuenus 3a0ai npakmuiecko2o xapakxmepa u
3a0ay uz opyeux obnacmeil 3SHaHUl

10 knacc
- BHaILeTI) TCOMCTPUUCCKUMHU TIOHATUAMU IpPU PCHICHUH 3adad W IMPOBCIACHUHN MATCMATHYCCKHUX
paccyXJIeHu;
- CaMOCTOATENBHO (OPMYJIHPOBATH ONPENEIICHUS T€OMETPUUECKUX (DUTYyp, BBIABUTATh THIOTE3BI O
HOBBIX CBOMCTBaX W NpPU3HAKaX I€OMETPUYECKUX (UIYp M OOOCHOBBIBATH WJIM ONPOBEPraTh HX,
000011aTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (UIyp, MPOBOJUTH B HECIOMKHBIX
Clly4yasix KIacCU(PHUKALUIO QUTYD [0 Pa3IMYHBIM OCHOBAHUSM;
- HCCIeNoBaTh YEpTEeXkKH, BKIOYash KoMOuMHaumu ¢uryp, u3BJIeKaTh, WHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HH(OPMALIUIO, IPECTABICHHYIO Ha YepTekKax;
- pemaTh 3aJja4i F€OMETPUUYECKOTO COIEPAKAHUS, B TOM UUCIIE B CUTYallsAX, KOTJIa alITOPUTM PELLICHUS
HE CJeQyeT SBHO M3 YCIIOBHSA, BBIIOJHATH HEOOXOIUMBIE Ul pEIleHHs 3aAadd JOTOJHUTENbHbIE
MOCTPOEHHS, UCCIIEAOBATh BO3MOXKHOCTh IIPUMEHEHHS TEOpeM U (HOpPMYIT IJ1s peleHHs 3a1ay;
- yMeTh POPMYITUPOBATH U JIOKA3BIBATH TEOMETPUIECKUE YTBEPIKICHNUS;
- BIQAETh MOHATUSIMHU CTEPEOMETPHHN: IPU3MA, TApAILIENICTUIIE, TUPAMUAA, TETPAdIP;
- IMETb NpeACTaBICHUs 00 aKCHOMaxX CTEPEOMETPUH M CIICACTBUSX U3 HUX U YMETh IPUMEHSTh UX IPH
penieHuy 3a1ay;
- YMCTh CTPOUTH CCUCHUA MHOTI'OIPAaHHHUKOB C HMCIIOJIB30BAHMWEM PA3JIMYHBIX METOOO0B, B TOM 4YHCIIE U
METOJA CIEO0B;
- UMCTb NPCACTABJICHHUEC O CKPCIIMBAIOMIUXCA MNPAMBIX B IPOCTPAHCTBE W YMCTb HAXOJAUTH YT'OJ U
PacCTOAHUC MEXKIY HUMU,
- IPHUMEHATh TEOPEMBl O NAapPaUIEIbHOCTH NPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE NPH PEIIECHUHN
3aja4;
- YMETh MIPUMEHATH NapajieTbHOE MPOSKTHPOBAHKE IS H300paKeHUs PUTyp;
- YMETh IPUMEHATH NEPIEHANKYIISIPHOCTH MIPSIMOM U INTIOCKOCTH MIPH PELLIEHUU 3a]1a4;
- BIAJETh MNOHATHUSAMHU OpPTOTOHAIBHOE TIPOEKTHPOBAHME, HAKIOHHBIE M MX MPOEKIHH, YMEThb
NPUMEHATHL TEOPEMY O TPEX NEPIEHANKYJISIpax MPU PELUICHUH 3a7a4;
- BIIQJICTh TIOHATHUSIMHU PACCTOSIHAE MEXAy (UTrypamMu B MPOCTPAHCTBE, OOUIVHA MEPICHIUKYISP ABYX
CKPEIMBAOLINXCS MPSIMBIX U YMETh IPUMEHSTH UX NPH PEIICHUH 33/1a4;
- BIIAJCTh MOHATHEM YIOJ MEXAY IPSMOU U INIOCKOCTBIO M YMETh IIPUMEHSTH €r0 IIPY PEIICHUH 33a4;
- BIIAJICTh NOHATUSAMH JIBYTPAHHBIN YTOJI, YOI MEXAY IUIOCKOCTSMH, MEPIECHINKYIISIPHBIE IIOCKOCTH
Y YMETh IPUMEHSTH UX NIPU PEIICHUH 3ajad;
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- BNAZCTh TMOHATHSMH TpHU3Ma, Mapajulelenure] W MPUMEHITh CBOICTBA MapajUieNieNuneaa MpH
peleHnHy 3a1a4;
- BJIaJICTh MOHATHEM NPSMOYTOJIBHBIN MapajieNenumne 1 IPUMEHTh ero MPH PELICHUH 3a/ay;
- BJaJIeTh MOHATHSIMU NHPaMUZa, BUABI NMUPaAMH[, BJIEMEHTH NPABUILHOW MHPAMUABI U YMEThH
IIPUMEHSTh UX IPU PEILICHUH 3a/1a4;
- IMETh IpeACTaBICHUE O TeopeMe Difiepa, MPaBUIbHBIX MHOTOI'PaHHUKAX;
- BJIaJIETh MMOHATUEM IUIOIIAAN TOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh IPUMEHSTh €T0 MPU PELICHUH
3ajad.

11 xmace
- BJIQACTh MOHATHSIMM TeNa BpalleHus (UWIMHIP, KOHYC, Imap u cdepa), UX CEUYCHUS U yMETb
MPUMEHSTH UX TPU PEIICHUH 3a/1aY;
- BJIaJICTh MOHATHSIMHU KacaTeJIbHbIE IPSIMBIE U IUNIOCKOCTH M YMETh IPUMEHSTh U3 IIPU PEIICHUHN 33/1a4;
- UMETh IPEACTAaBJICHHUs O BIUCAHHBIX M ONMCAaHHBIX cepax M yMETb IIPUMEHITh UX IPHU PEILICHUH
3aj1ad;
- BJajeTh NOHATUAMH 00bEM, OOBEMbl MHOTOTPAHHHUKOB, TEJ BPALICHUS U TNPHUMEHSITh HX IPH
peleHnHt 3aa4;
- UMCTL NPCACTABJICHUC O Pa3BEPTKC HUIMHAPA W KOHYCA, IUIOIAAXW IMOBECPXHOCTHU HOUIMHApA H
KOHYCa, YMCTb IPUMCHATH UX IIPU PCIICHUU 3a1a4,
- IMETh NPEeACTaBICHHUE O IUIOMEAAN cepbl U yMETh IPUMEHSITD €T0 IIPH PELICHUH 3a1ay;
- YMETh pClIaTh 3aJa4u Ha KOM6I/IHa]_[I/H/I MHOT'OTPAaHHUKOB W TCJI BpalllCHUA
- UMCTb NIPEACTABJIICHUC O HOI[O6I/II/I B IIPOCTPAHCTBE U YMETH pCIIATh 3aa4u Ha OTHOIICHUC O6’beMOB
Y TUTOIAJEeH MOBEPXHOCTEH MOT0OHBIX (HUTYD.

B nosceonesnotil scusnu u npu usyyenuu Opysux npeomemos:

- COCTaBJIATHh C WCIMOJB30BAaHHEM CBOWCTB T€OMETPHYECKHX (UTYp MaTeMaTHYECKHUE MOJIENH IS
peuieHusl 3aJad  IpaKTHYECKOro XapakTepa M 3aad M3 CMEXHBIX JUCLMIUIMH, HCCIEI0BaTh
MIOJTy4Y€HHBIE MOJIENIM U MHTEPIIPETUPOBATh Pe3yIbTaT

10 xnacc
- Umemwb npedcmasnenue 06 akCuomMamuieckom memooe;
- yMemb NPUMEHAMb OJIsl PEUUEHUsL 3a0ay C8OUCMEA NIOCKUX U 08YZPAHHBIX Y2ll08, MPEeXeSPaHH020 yed,
meopembl KOCUHYCO8 U CUHYCO8 OISl MPEXePAHHO20 Yed;
- g1ademv NOHAMUEM NEPNREHOUKYIAPHOE CeHeHue NPusMbl U yMemb NPUMEHAMb e20 Npu peuieHuu
3a0au;
- uMemb NPeOCMasiIeHue 0 OBOUCMBEHHOCMU NPAGUILHBIX MHO202PAHHUKOB,
- gnademv NOHAMUAMU YEHMPATIbHOE U NAPAIEIbHOE NPOESKMUPOBAHUE U NPUMEHSMb UX HpU
NOCMpOeHUlU CeYeHUl MHO2OZPAHHUKOS MEMOOOM HPOEKYUL,
- UMemb npeOCmasieHue O pa3eepmKe MHO20ZPAHHUKA U KpamuaiiuieM nymu Ha NO8EPXHOCU
MHO202PAHHUKA,
- uMemb NpeoCmasieHue 0 OBUNCEHUSX 6 NPOCMPAHCMEE. NAPALIEIbHOM NEPEHOCe, CUMMEmMpPUl
OMHOCUMENLHO NIOCKOCMU, YEHMPATbHOU CUMMEMPUL, HOBOPOME OMHOCUMETbHO NPIMOU, GUHMOBO
cummempuu, ymems NPUMEHImb ux npu PEeueHuu 3a0ay;,
- uMemb NPeOCMasieHue 0 NIOWAOU OPMOSOHATLHOU NPOEKYUL,
- uUMemb npedcmasieHue 0 MpexespanHoM U MHO20SDAHHOM Yeie U NPUMEHAMb C8OUCMBA NIOCKUX
V2Nl08 MHO202PAHHO20 Yela NPU PeuleHuu 3a0ay;
- uMemb npedCmasieHuss 0 npeodpPazoeanuu nOO0OUs, 20MOMEmuU U YMems NPUMEHSMb UxX npu
peutenuu 3a0a;
- yMemb peuiams 3a0a4u Ha NI0CKOCHU Memooamu cmepeomempuu

11 xnacc
- gla0emb NOHAMUEM 2eOMEeMPULECKUe MeCMA MoYeK 8 NPOCMPAHCMEE U YMemb NPUMEHAMb UX OJis
peutenus 3a0a4;
- UMemb NPEOCMABICHUE O KOHUYECKUX CEYCHUSIX,
- uMemb npedCmasieHue 0 Kacarouwuxcs cgepax u Komounayuy mei epaujeHus u ymems npumeHsmo
UX npu pewleHuuy 3a0ad;
- NPUMEHAMb NPU PeUeHul 3a0a4 GopMYLy PACCMOAHUSL OM MOYKU 00 NIOCKOCTU,
- enadems PA3HLIMU CROCOOAMU 3A0AHUSL NPSIMOU YPASHEHUAMU U YMEMb NPUMEHSMb NPU PeueHUu
3a0au;
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- NpUMEHAMb Npu peuleHuu 3a0ai U O0OKA3amenbCmee meopem 6eKMOPHbIL Memoo U Memoo
KooOpouHam;

- umems npedcmasieHue 00 aKcuomax o00vemd, NPUMeHsmMb GOPMYabl 00LEMO8 NPIMOY2OILHOZO
napanienenuneoq, NPUMsl U RUPAMUObL, Mempad0pa nPu peuleHuu 3a0ay,

- npuUMeHsIMb Mmeopemvl 00 OMHOUEHUSX 00BEMO8 NPU PEULCHUU 3A0aY,

- NPUMEHAMb UHMESPAN Ol BbIYUCACHUS 00beMO8 U NOBEPXHOCMEU Mmel 6PAUCHUS], BbIYUCTICHUS
niowaou cepureckoeo nosca u 06vemMa wWapo8o2o Closi;

- yMemb NpUMeHsmb opmyivl 00beM08 NpuU peuieHuu 3a0a4

Bexmoput u koopounamot 6 npocmpancmee

11 xmacc
- OnepupoBath Ha 6a30BOM YPOBHE MOHSATHEM JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTRE;
- HaXOJUTh KOOPJMHATHI BEPIIMH Ky0a M MPSIMOYTOIBHOTO Iapaljiesienumne ia

- Onepuposamsv NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCEE, 8eKMOp, MOOYIb 8eKmMopa,
PABEHCMBO 6EKMOPO8, KOOPOUHAMbL 8eKMOPA, Y207 MeINCOY 8eKMOpaAMU, CKANAPHOE NpousgedeHue
6EKMOPO8, KONIUHEAPHbIE BEKMODbL,

- HAXO0OUMb PACCMOSHUE MEeNCOY 08YMSA MOUKAMU, CYMMY GEKMOPO8 U NpoussedeHue 8eKmopa Ha
YUCTO, V2Ol MedcOy BeKMOpAMU, CKAIIPHOE Hpou3eedeHue, packiadvbléams GeKmop Hno 08ym
HeKOIUHEapHbIM 8EKMOPAM,

- 3a0a8amv NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOU cucmeme KOOpoOuHam,

pewiams npocmetiviue 3a0a4u 86e0eHUeM BeKIMOPHO20 Dasuca

- BriageTs nmoHATHAMYU BEKTOPHI U MX KOOPAUHATHI;

- YMETH BBINOIHATH ONEPALlK HaJl BEKTOPaMH;

- HCIIOJIb30BaTh CKAIIPHOE IIPOU3BECHUE BEKTOPOB MPH PEIICHUH 3a7ad;

- MIPUMEHSTHh YpaBHEHUE IUIOCKOCTH, (POPMYIYy PACCTOSIHUS MEXIY TOUYKaMH, ypaBHEHHE c(hepbl MpH
pelieHuy 3aaay;

- IPUMEHATH BEKTOPHI M METOJ KOOPJIMHAT B MPOCTPAHCTBE MPH PEIICHUH 3a4a4

IV. | - ocmuoicenue pesynomamos pasoena ll;
- HaxX00umb 06veM napanienenuneda u mempa’opa, 3a0aHHbLIX KOOPOUHAMAMU CEOUX BEPUIUH,
- 3a0a8amv NPAMYI0 8 NPOCMPAHCMEE;
- HAXO0UMb PaAcCMosHUEe OM MOUYKU 00 NIOCKOCMU 8 CUCHEMEe KOOPOUHAM,
HAX00UmMb paccmosnue mMexicoy CKpewusarouwuMucs NPAMeIMu, 3a0AHHbIMU 8 CUCmeMe KOOPOUHAMm
Hcmopuﬂ mamemamukKu
I. | - OnuceiBaTh OTAETBHBIE BHIAIOMINECS PE3YNIbTaThl, IOJYyUCHHBIE B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HaYKU;
- 3HaTh NMPUMEPbl MaTEMAaTHYECKUX OTKPBITHI M WX aBTOPOB B CBS3U C OTCUECTBEHHON W BCEMUPHOM
HCTOpHEH;
- IOHUMATD POJIb MaTEMAaTUKHU B pa3BuTUu Poccun
1. | - IIpeocmasrisaimov 6x1a0 GbIOAIOWUXCA MAMEMAMUKO8 8 PA36UMUe MAMEMAMUKY U UHBIX HAYYHBIX
obracmet,
- NOHUMAamb PO Mamemamuxu 6 pazeumuu Poccuu
I1. | - UmeTh npeacTaBiieHe 0 BKJIaJl€ BHLIAIOIINXCS MATEMaTHKOB B Pa3BUTHE HAYKH;
- IOHUMATP POJIb MAaTEMATHKHU B pa3BuTHu Poccun
IV. | - locmusicenue pezyromamos pazoena |l

Memoowvr mamemamuxu

- [IpuMeHsTh N3BECTHBIE METOIBI TIPH PEIICHUH CTAaHAAPTHHIX MaTEMAaTHYECKUX 3aad;

- 3aMe4aTh U XapaKTepU30BaTh MaTeMaTUUECKHE 3aKOHOMEPHOCTH B OKPY>KaIOLIEeH AeHCTBUTEIBHOCTH;
- TPUBOIUTH TPUMEPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOAE, B TOM YHCIE
XapaKTEepHU3YIOIIMX KPacoTy U COBEPIICHCTBO OKPYKAIOILEro MUpa U MPOU3BENECHUI HCKYCCTBA

- Ucnonvzosamb 0CHOBHbBIE MEMOObl 00Ka3ameﬂbcm6a, npoeoaumb 00KA3amenbCmeo U 8blNOIHAMD
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onposepaicenue;
- NPUMEHAMb OCHOBHbIE MEMOObl PeUleHUss MaMeMamuyecKux 3a0ay,

- HA OCHOGe MAMeMAamudeckux 3aKOHOMEPHOCHel @ Npupode Xapakmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYIHCAIOWE20 MUPA U NPOU3BEOEHULL UCKYCCEA,

- npumeHAmb npocmetiuiue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl
npu peuleHur MamemamuyecKux 3a0ay

- Hcrmonb3oBaTh OCHOBHBIE METOJBI JIOKA3aTENILCTBA, IMPOBOJUTH JOKA3aTEIIbCTBO W  BBIMNOJIHSATH
OIIPOBEPIKEHUE;

- IPUMEHSTH OCHOBHBIE METOJIbl PEIICHUSI MATEMATHUYECKUX 33134,

- Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJIC XapaKTEepU30BaTh KPacoTy H COBEPIICHCTBO
OKpY’KalOIIEero MUpa 1 Mpou3BeJCHUI UCKYCCTBA;

- MPUMEHATH TPOCTEUIIINE TPOrPaMMHBIC CPEJCTBA M 3JICKTPOHHO-KOMMYHHKAITHOHHBIE CUCTEMBI TIPH
pEIICHU MaTeMaTHIECKUX 3a]1a4;

- TIOJb30BAThCS MPUKIAMHBIMU MPOrpaMMaMH U TPOrpaMMaMU CHMBOJIBHBIX BBIYUCICHHUN JUIS
HCCTIEJOBaHUS] MATEMATHIECKHX 00BEKTOB

- [locmuswcenue pesynomamos pasoena ll,
- NpuMeHAmb MamemMamuyecKue 3HAHUS K UCCIe008AHUI0 OKPYICaruje2o mupa (Mooeiuposanue
Pusuneckux npoyeccos, 3a0a4u IKOHOMUKU)
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O IPEIMETA «MATEMATHKA»

Yray0JieHHbIH YPOBEHD

10 kanace
No Tema KosmuecTBo
4yacoB
1 JleficTBUTENBHBIC YKCTIa 22
2 Crenennas GyHKIUS 18
3 [Toka3zarenpHas QyHKIHS 12
4 Jlorapudmuueckas GyHKIUS 19
S) Tpuronomerpuueckue GopMyIbl 27
6 TpuroHomeTpuyeckue ypaBHEHHMsI 18
7 HekoTtopsie cBeieHHs 13 TUIAaHUMETPUHI 12
8 BBenenne 3
9 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEH 16
10 [lepneHMKyYISIPHOCTD NPSIMBIX M INIOCKOCTEN 17
11 MHororpaHHUKH 14
12 | TloBTOpeHue Kypca anredpsl U reomerpun 10 kiacca 26
Hroro 204
11 knacc
Moayas «<AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
No Tema KosmuectBo
4acoB
1 Tpuronomerpruyeckue GyHKIHMH 24
2 IIpon3BoiHas U €€ TEOMETPUYECKUHA CMBICIT 24
3 [IpumeHeHne Npor3BOJHON K HCCIIeI0BaHUIO (QYHKIUI 22
4 WnTerpan 19
5 IToBTropenue kypca anredps! 10-11 knaccos 47
Hroro 136
Moayas «<I'EOMETPUS
e Tema KoanuecrBo
4acoB
1 BekTopsl B IpOCTpaHCTBE 7
2 MeTo KOOpAMHAT B IPOCTPAHCTBE 15
3 [ ap, KOHYC U TIap 14
4 OOBembl Ten 16
5 IToBTrOpenue kypca reometpun 10-11 xmaccoB 16
Hroro 64
Moayas «BEPOATHOCTB U CTATUCTHUKA»
No Tema KoimuecTBo
4acoB
1 KombunaTtopuka 9
2 DeMEeHTHI TEOPHH BEPOSITHOCTEN 10
3 Crarucruka 7
4 IToBTOpenue kypca BepossitTHOCTH U ctaTucThku 10-11 kmaccos 8
HWroro 34
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