AHHOTanus K padoueil nporpamme no maremartuke st 10-11kiaaccos

[Tporpamma o MatemaTrke paccuutaHa Ha 210 yacoB B 10 knacce (64 B Hezenro U3 HUX 4 yaca
anreOpa u 2 yaca reomerpusi), mo 204 gacos B 11 kiacce (64 B Henento u3 HUX 4 yaca anredpa u 2
yaca TeOMeTpHsi).

IIpu peanu3zanuu nporpamMmmsl ucnojb3yercss YMK:

Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHaiu3a, reometpus. 'eomerpus 10-11 knaccsr:
yueOHuUK Juia o0mieoOpa3oBar. Opranuzanuii: 6a30Bblii u yriyOnennsiid yposuu / [JI.C. ATaHacsH u
np.] 8-e m3ganume.  M.: [IpocBemenue, 2020

MaremaTuka: anredpa 1 Hadyajaa MaTeMaTHYECKOro aHaJIn3a, reoMeTpus. Anredpa U Hadyasa
MareMaThdeckoro ananusa. 10 kmacc : yueOHuk jyist oomeoopazoBar. Opranuzariuii 6a30BbIi 1
npoduisHbid ypoBHU / [C.M. Hukonsckuit, M.K. Ilotanos, H.H. Pemernukos , A.B IlleBkun. ] 8-¢
m3nanue.  M.: [Ipocsemenune, 2020.

MaremaTuka: anredpa 1 Hadyajaa MaTeMaTHYECKOro aHaJIn3a, reoMeTpus. Anredpa U Hadyasa
MaTeMaTH4YecKoro ananu3a. 11 kmacc : yueOHuk jyist oomeoopazoBar. Opranuzaruii 6a30BbIi 1
yray6nenssiii yposuu / [C.M. Huxonsckuii, M.K. IToranos, H.H. Pemernukos , A.B IlleBkun. | 7-e
m3nanue.  M.: [Ipocsemenue, 2020

IMenu u 3agaun.

MaremaTnueckoe oOpa3oBaHUE SIBISIETCS 00s3aTENbHOW M HEOTHEMJIEMOW YacThIO OOLIEro
00pa3oBaHMs Ha BCEX CTYNEHAX IIKOJbL. OOydeHHe MaTeMaTHKE B CPEeJHEH INIKOJIC HANpaBICHO
Ha JOCTHXXEHUE CIEIYIOIUX Yeneil:

6 HanpaesieHuu TUYHOCIMHO20 PA3GUMUSL:
. (dbopMHpOBaHUE TPEACTABICHUNH O MaTeMaTHUKE KaK 4YacTH MHUPOBOW KyJIbTYpPhl U O MeECTe
MaTEeMAaTHKH B COBPEMEHHOW IMBWIM3AINK, O CIIOCO0aX OIMUCAaHUS Ha MaTeMAaTUYCCKOM SI3bIKE
SIBIICHUI PEaJIbHOTO MHUPA;
° pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYpPhl pPeud, CIOCOOHOCTH K
YMCTBECHHOMY 3KCIICPUMEHTY;
. (bOopMHpOBaHHUE WMHTEIUICKTYAIbHON YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OIBITA;
. BOCIIUTAHHE KAueCTB JIMYHOCTH, OOECIEYHMBAIOIIMX  COIMJIBHYIO  MOOWJIBHOCTD,
CIIOCOOHOCTh MPUHUMAThH CAMOCTOSITENIbHBIC PEIICHUS;
° (hopMUpOBaHWE KAaueCTB MBINUICHHUS, HEOOXOMUMBIX IS aJanTallid B COBPEMEHHOM
nHGOPMaIMOHHOM OOIIIECTBE;
° pa3BHUTHE UHTEpPEca K MATEMAaTUYECKOMY TBOPUYECTBY U MATEMATUYECKUX CTIOCOOHOCTEH;
6 MemanpeoMemHoOM HANPAGICHUUL:
. pa3BUTHE TPEICTABICHUA O MaTeMaTUKe Kak (opMe ONHCAaHUS M METOJC TO3HAHHS
JEHCTBUTEILHOCTH, CO3/IaHNE YCIIOBHUH JIJIsl MPUOOPETEHHUS OTBITa MATEMAaTHISCKOTO MOCITUPOBAHUS;
. dbopMupoBaHHE OOIMMX CIOCOOOB WMHTE/UICKTYAIbHON JIEATSIIBHOCTH XapaKTEePHBIX IS
MATEeMATHKN W SIBISIONINXCS OCHOBOHM MO3HABATENBHON KYyNbTYphI, 3HAYUMOW I PAa3IU4IHBIX chep
YEeJI0BEUYECKOH JIeATEILHOCTH,

6 NPeOMemHOM HANPAGICHUU:

o OBJIaJICHUE MaTE€MaTHYECKMMM 3HAHUSIMHM U YMEHUSMH, HEOOXOIUMBIMHU Ui MPOJOJIKEHUS
00pa30BaHMsl, N3yUYEHUs] CMEXHBIX JUCLUUIUINH, IPUMEHEHHS B IOBCEHEBHOM KU3HU;
. co3nanue (yHIAMEeHTa JUIsI MaTeMaTHYeCKOro pa3BUTHs, (OPMHPOBAHUS MEXaHH3MOB

MBIIIJICHUSA, XapaKTCPHBIX IJIA MaTeMaTHIeCKOM JACATCIbHOCTH.

Conep:kanue nporpamMmbl: Yr.1y0JIeHHbIH YPOBEHb
Aure0pa m HayaJIa aHAJIN3a
[ToBTOpenue. Pemenune 3a1a4 ¢ UCMOIB30BAHNEM CBOWCTB YHCENI M CUCTEM CUMCIIEHUS, AECIMMOCTH,
JI0JIE M 4YacTeH, MPOLEHTOB, MOIyJEeH uucen. PemeHune 3agad ¢ UCHOIB30BAaHUEM CBOMCTB CTENEHEW M
KOpHEH, MHOTOYJIECHOB, MPe0oOpa3OBaHW MHOTOUYJICHOB W JAPOOHO-pAIlMOHAIBHBIX BbIpakeHHH. Pemenue
3ala4 C MCIOJb30BAaHMEM TIPAaayCHOM Mephl yria. Monayns yucia u ero cpoiicTBa. PemieHue 3agad Ha



JIBIJKEHHE U COBMECTHYIO DPabOTy, CMECH M CIUIaBbl C HOMOIIBIO JIMHEWHBIX, KBaJIpaTHBIX U JIPOOHO-
palMOHAIBHBIX YPAaBHEHHM M UX cUCTeM. PenieHue 3aad ¢ MOMOIIBIO YHUCIIOBBIX HEPABEHCTB M CHUCTEM
HEPaBEHCTB C OJIHOW MEPEMEHHOM, ¢ MPUMEHEHNEM U300paKeHUsl YMCIOBBIX MPOMEXKYTKOB. PemieHne 3agau ¢
HCIOJIb30BaHNEM YHMCIOBBIX (YHKIUH U uX rpadukos. Mcnonap3oBanue cBONCTB M IpadUKOB JUHEWHBIX U

KBaJPaTUYHBIX (YHKLIUH, 0OpaTHOM NPOMOPIHOHAIBHOCTH M (PYHKIMH Y :\/;. I'paduueckoe pemieHue
ypaBHEHMH W HepaBeHCTB. lcmonbp3oBaHue omepanuii HaJ MHOXECTBAMH M BBICKAa3bIBAHUSMU.
Hcnonp30BaHne HEPABEHCTB M CHUCTEM HEPABEHCTB C OAHOM IEPEMEHHOM, UYMCIIOBBIX IMPOMEXYTKOB, HX
oObenMHEeHUH U mepeceueHuil. [lpuMeHeHWe TMpU pelIeHWH 3aJad CBOMCTB apupMeTHYEeCKOH U
TeOMETPHUECKON MPOrpeccu, CyMMHPOBAaHUS OECKOHEYHON CXOIAIIECHCS TeOMETPUYECKON POTPECCUH.
MHosecTBa (YUCIOBBIE, TEOMETPUUECKUX (Uryp). XapaKTepUCTUUYECKOE CBOMCTBO, AJIIEMEHT MHOXECTBA,
nmycToe, KOHeuHoe, OeckoHeuHoe MHOKecTBO. CrocoObl 3anaHus MHOXkecTB [loaMHokecTBO. OTHOIIEHUS
MIPUHAJICKHOCTH, BKIIOYEHMS, paBeHcTBA. Omnepammu Haj MHoxecTBaMH. Kpyrm Oinepa. Koneunsle u
O0eCKOHEUYHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

HctunHble U JIOKHBIE BBICKAa3bIBaHMSI, OMNEpPAllMU HaJ BBICKA3bIBAaHUSAMU. Aneebpa evickaszvieanuu. CBs3b
BbICKa3bIBaHUH ¢ MHOXecTBaMU. KBaHTOPHBI CyIIIECTBOBaHUS U BCEOOITHOCTH.

3akoHbl JOTUKH. OcHo@Hble nocudeckue npasuina. PemeHne JTOrMYecKuX 3ajad C MCIOJIb30BAHHEM KpPYroB
Dlinepa, 0CHOBHBIX 102UHECKUX NPAGUIL.

Ymozakmtouenus. OOOCHOBaHMS M JOKa3aTeNbCTBO B MareMmaTHke. TeopeMbl. Buasl mMaTemarnueckux
YTBEpKACHUN. Buowvl dokaszamenscms. Mamemamuueckas uHOyKyus. Ymeepoicoenus. oOpamHoe OaHHOMY,
NPOMUBONONIONCHOE, 00pAmMHOe NPOMUBONONONHCHOMY OaHHomy. [Ipu3HaK U CBONCTBO, HEOOXOJUMBIE U
JOCTaTOYHBIE yCIIOBUS.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaenenus. Aneopumm Eexiuoa. Kumatickas meopema 06
ocmamxkax. Manas meopema ©Depma. q-uunvie cucmemvl cuucienus. Dywkyus Diunepa, YUCIO U CYMMA
oenumenel HAMypaibHO20 YUCIA.

Paguannas Mepa yriia, TPUTOHOMETPHUECKasi OKPYKHOCTh. TpHUroHoMeTprueckue (yHKIUU YHUCEN U YTIJIOB.
®opMysbl TPUBENIEHUS, CIOKEHUS TPUTOHOMETPUUECKUX (QYHKIHM, (HOpMyNbl IBOMHOIO U IOJIOBUHHOTO
aprymenrta. [IpeoOpa3zoBaHue CyMMbl, pPa3HOCTH B TPOU3BEJCHHE TPUTOHOMETPHUUECKUX (YHKUUH, U
Hao000poT.

Hynu ¢yHKIMM, TpOMEXYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HauOombiiee m HauMeHbIlIee 3HAYECHUE
¢bynkun. [lepunonuueckre (QyHKIMM UM HaMMEHbLIMHM nepuoj. YeTHble M HeYeTHble (QYHKIMH. PyHKyuu
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«OpOOHAs Yacmy YuUciay

Tpuronomerpudeckre GyHKINU YUCIOBOTO apryMeHTa . CBolicTBa 1
rpaduKy TPUTOHOMETPUUECKUX (PYHKIIHH.

OOparHbie TpUrOHOMETpUYEeCKHe (HYHKIIMH, MX TIIaBHBIE 3HAYCHUSI, CBOWCTBA U TPAPUKH.
Tpuronomerpuueckue ypaBHeHus. OAHOpPOJHBIE TPUTOHOMETpUYECKHE ypaBHEHMs. Perienue mpocreiimmx
TPUTOHOMETPUYECKHX HepaBeHCTB. [IpocTeiiime cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHHIA.

CreneHnp ¢ JIEUCTBUTEIIHLHBIM IIOKa3aTcJIEM, CBOMCTBA CTENCHU. HpOCTCfIHIHe MMOKA34aTCJIbHBIC YpPAaBHCHUSA U

HepaseHcTBa. [lokasarensHas GpyHKIMs U ee cBolicTBa u rpaduk. Yucno ¢ u pynkuus V' = e

Jlorapucdm, cBoiictBa Jorapudma. JlecaTuuHbli W HarypanpHBIA  Jorapudm. IIpeoOpazoBanue
norapupmMuUecKux BolpakeHUH. Jlorapudmuueckue ypaBHeHUsI U HepaBeHCTBa. Jlorapudmuueckas QyHKIUS
U ee CBOMCTBA U rpaduK.

Crenennas pyHKUUS U ee CBOMCTBA U rpaduk. MpparoHaibHble ypaBHEHUS.

IlepBuuHbIE NpeACTaBIEHUS O MHOKECTBE KOMIUIEKCHBIX YHUCEN. /Jleucmeus ¢ KOMNIEKCHbIMU YUCTAMU.
Komnnexcno conpscennvie uucna. Mooyne u apeymenm uucna. Tpueonomempuueckas ¢popma KOMNiIEKCHo20
yucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCAAX.

Mertoa MHTEpBaOB AJs pelieHus HepaBeHCTB. [IpeoOpa3zoBanus rpaguKoB QYHKLUI: CABUT, YMHOKEHHE Ha
YHCII0, OTPaXEHHE OTHOCUTEJIBHO KOOpAMHATHBIX oceil. ['paduyeckue MeToabl pelieHHs ypaBHEHUN U
HEpaBEHCTB. PeleHne ypaBHEHUI U HEPABEHCTB, COJEPKALIMX IEPEMEHHYIO II0]I 3HAKOM MOJTYJIS.

CucTteMbl TIOKa3aTeNbHBIX, JIOTapH(PMUIECKUX W WPPAIMOHAIBHBIX ypaBHEHUH. CHCTEMBI MOKa3aTeNbHBIX,
Jorapu(pMHUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.



B3aumHuo obpatnsie pyHkimu. I'padukn B3auMHO 00paTHBIX QYHKIHUI.

VYpaBHEHHUs, CHCTEMBI YPAaBHEHU C TAPaMETPOM.

@opmyna bunoma Hviomona. Pewienue ypaguenutl cmenenu @viute 2 cneyuanbHulx 8udos. Teopema Buema,
meopema  besy. Ilpusodumvie u  Henpusooumvie MmHo20uneHbl. (OcHOBHAsL ~meopema  aneeOpbi.
Cummempuueckue MHo2ouenvl. Llenouuciennvie u yero3HauyHvle MHO20YIEHbL.

Juoghanmosvl ypasnenus. L]ennvie opoou. Teopema epma o cymme K8aopamos.

Cymmbl u paosvl, Memoosvl CyMMUPOSAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembi 0 npubnudzCcenUuy OeticmeumenbHuIX Yucea payuoHaIbHbLMU.

Mnoocecmsa na KoOOpOUHAMHOU NIOCKOCHU.

Hepasencmeo Kowu—Bynaxosckozo, nepaserncmeo Hencena, nepasencmea o cpeouusx.

[lonsatue npenena GyHKUuU B Touke. [lonamue npedena ¢pynkyuu 8 beckoneunocmu. Acumnmomol epaghuxa
@ynxyuu. Cpasnenue beckoneuno Manvlx u Oeckoneuno Oonvwux. HempepwiBHOCTH PyHKIMU. Ceoticmea
HenpepuvigHbvix ynkyuil. Teopema Betiepwmpacca.

Huddepenurpyemocts ¢yHkiuu. [IpousBognas ¢ynkuuum B Touke. KacarenpHass k rpaduky (yHKUIUU.
I'eomeTpuueckuii U GU3NUECKUl CMBICT IPOU3BOIHOM. [Ipumenenue npouzso0Hol 6 ghusuxe.

[IpousBoaHbie aneMenTapHbix GpyHkuuid. [IpaBuna nuddepennupoBanus.

Bropas npousBojHas, ee reoOMeTpUUECKU U (PU3NMUECKHI CMBICI.

Toukn skcTpemyma (MakcuMyMa M MHHMMYyMa). lccrienoBaHue »5srneMEHTapHBIX (QYHKIMH Ha TOYKH
9KCTpEeMyMa, HauOoJblllee W HauMEHbIlEe 3HAUCHHE C TOMOIIbI0 NMPOU3BOAHOHN. [locmpoenue epagukos
@yHKkyuli ¢ nomowpio npouzeoouvix. Illpumenenue npoussooHou npu pewenuu 3aday. Haxoowcoenue
IKCMPEMYMO8 PYHKYULL HECKOILKUX NEPEMEHHDIX.

[TepBooOpasnas. Heompenenennsiit uHTerpan. IlepBooOpasnpie anemeHTapHbIX (yHKIui. [lmomans
KpuBOJMHEHHONW Tpamenuu. Popmyna Heiorona-JleitOnuna. OmnpeneneHHbld UHTErpan. Bweiuucaenue
niaowjaoeli nI0CKux ueyp u 06vemos mes 8paujenusi ¢ NOMOUWbI0 UHMeZpaa..

Memoovl pewienus GyHKYUOHATbHBIX YPABHEHUL U HEPABEHCMS.

I'eomerpus
[ToBTOpenue. Pemenue 3amad ¢ HWCHOIB30BAaHHEM CBOWCTB (UTYp Ha TUIOCKOCTH. Pemienue 3agad Ha
JIOKA3aTeNbCTBO U MOCTPOCHHE KOHTpHpUMEpoB. [IpuMeHeHne mpocTedux JTOruyeckux npasui. PemieHue
3aJlad C MHCIIOJIb30BAHMEM TEOpPEM O TPEYrojbHHKAaX, COOTHOLIEHHH B MPSMOYTOJBHBIX TPEYrOJbHUKAX,
(hakTOB, CBSI3aHHBIX C YETHIPEXYroJlbHUKaMU. PerieHue 3amad Cc HCMONb30BaHMEM (DAKTOB, CBSI3aHHBIX C
OKpYXHOCTSIMU. PelieHue 3ajady Ha U3MepeHMs] Ha IJIOCKOCTH, BBIYMCIEHUS JJIMH U IUIomaneil. Pewenue
3a0au ¢ NOMOWbIO 8eKMOPOE U KOOPOUHAM.
Harnsngnas crepeomerpus. [Ipusma, napaienenunen, nupaMuaa, TETPasap.
OCHOBHbBIE TOHATHUS TEOMETPUU B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. [lonamue 06
AKCUOMAMUYECKOM Memooe.
Teopema Menenasa onsn mempasopa. IlocTpoeHne ceueHHii MHOIOTPaHHUKOB METOJIOM clieioB. LleHTpansHoe
npoekTupoBanue. [loctpoenune ceueHnii MHOTOTpaHHUKOB METOJIOM MPOEKIIUM.
CkpemuBaromumecs IpsiMble B IPOCTPAHCTBE. YTOJI MEXILy HUMHU. Memoosl HaxoxicoeHUusi pacCmosHul Mexicoy
CKPeuUBAOWUMUCS NPAMBIMU.
TeopeMbl 0 MapauIeNbHOCTH MPSMBIX U IUIOCKOCTEH B MpocTpaHcTBe. llapaiienbHoe MpOEKTUPOBAHHE U
nzobpaxenue Gpuryp. I eomempuyeckue mecma mo4ex 6 NpoCmMpaHcmae.
[lepnieHqUKYASIPHOCTh OPSAMOW M TIOCKOCTU. OpTOroHanbHOE MpOeKTHUpOBaHME. HakIOHHBIE UM MPOEKIUU.
Teopema o Tpex neprneHanKyIsIpax.
Buovr mempasopos. Opmoyenmpuueckuii mempasop, KApKACHGIL Mempa’op, pPAHOSPAHHBIL Mempad’op.
IIpsamoyzonvrulil mempasop. Meduanwvl u bumeduarvl mempa’opa.
Jlocmpausanue mempasdpa 0o napaiieienuneod.
Paccrosinus mexnay ¢urypamu B npoctpancTse. OOmMiA NEPIEHIUKYIIAP ABYX CKPEUIUBAIOLIUXCS MPSMBIX.
Yrasl B mpocTpaHcTBe. llepneHIuKynsipHblE IUIOCKOCTH. [lnowadb — opmocoHanbHOU  NpoeKyul.
Ilepnenoukynapnoe ceuenue npuzmvl. Tpexepannviii u mHo2ocpanuwli yeon. Ceolicmea NIOCKUX Y2108
MHO20epanHo2o yena. Ceoucmea nioCcKux u 08Y2PaHHbIX V2l08 mpexzpanno2o yena. Teopemwvl KOCUHYCO8 U
CUMYCO8 OJIsL MPEeXePanHo20 yeia.



Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuaiwiue nymu Ha nogepxHocmu MHO202PAHHUKA.
Teopema Jtinepa. IIpaBuinbHbIE MHOTOTPaHHUKH. /[80licmMBEeHHOCTb NPABUTLHBIX MHO202PAHHUKOB.

IIpusma. Ilapamnenenunen. CsoiictBa napamienenunena. lIpsmoyronbHblil napamnenenunen. HakinoHHble
TIPU3MBL.

[Mupamupga. Bunel nupamua. DineMeHTbl NpaBUIbHOM nupamuabl. [lupamMuasl ¢ paBHOHAKIOHEHHBIMU
pedpamu U rpaHsIMH, UX OCHOBHbBIE CBOMCTBA.

[Inomanu moBepXHOCTEH MHOTOIPAHHHUKOB.

Tema Bpamenus: TUIUHAP, KOHYC, map U cepa. CeueHnus: muiInHIpa, KoHyca U mapa. [llapoBoii cermeHr,
LIapOBOM CJIOM, IIAPOBOM CEKTOP (KOHYC).

YcedeHHas nupaMua U yCEUEHHBIN KOHYC.

Onemenmsi cpepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMble U MIOCKOCTH. Brimcanusle n onucanuble cdepsl. Kacarowuecs cgepwi. Kombunayuu
mes 8pawjeHusl.

BexTops! u koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXAY BEKTOPaMHU.
CkansipHO€ IPOU3BE/ICHUE.

VYpaBHenue miockoctu. PopMyiia pacCTOSHUS MEXKIY TOukamH. YpaBHeHue chepbl. Popmyna paccmosHus
om mouku 0o niockocmu. Cnocobvl 3a0aHust NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ HOMOWBIO BEKMOPO8 U MemoOoM KOOpOuHam. DieMeHmbl
2eomempuu macc.

[Tonsitne o6bema. OOBEeMBI MHOTOTPAaHHUKOB. OOBEMBI TE BpaIlleHUs. AKcuomvl 0bvema. Bvlieoo gopmyn
00beM08 NPAMOY20IbHO20 NaApalielenunedd, Npusmvl U nupamuodsvl. Popmynsvl 0N HAX0NHCOeHUus obvema
mempasopa. Teopemvl 06 omHoweHUsxX 00bEMO8.

Ilpunosicenus unmecpana K 8ublyuUcieHu0 06vemo8 u nogepxnocmel men epawjenus. [lnowaow cpepuueckozo
nosca. Obvem wapogozo cnos. I[lpumenenue 06vemMo6 npu peulenuu 3a0au.

[Tnomans chepsr.

Passepmra yununopa u konyca. Ilnomanp moBepXHOCTU MMWIMHIPA U KOHYCA.

KoMOuHanmu MHOTOTPaHHUKOB | TEJ BPAIlCHHSL.

[TogoOue B mpoctpanctBe. OTHOIIIEHHE 00BEMOB U TIIOMIACH TOBEPXHOCTEH TOTI0OHBIX (QUTYP.

suoicenusi 6 npocmpancmee: napanievHvlil. NEPEHOC, CUMMEMPUs OMHOCUMENTLHO WIOCKOCHY, YEeHMPATbHAA
CUMMEMPUL, NOBOPOM OMHOCUMENLHO NPSIMOU.

Ilpeobpaszosanue noodobus, comomemus. Pewenue 3ad0au Ha nIOCKOCMU € UCHONbL30OBAHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHs IPadoB 1 KOMOMHATOPHUKA

[ToBTopenue. Mcnonbp3oBanue TabMWI M JAMarpaMM Jjisl TpeACTaBiIeHHUs NaHHBbIX. Perienue 3agau Ha
NPUMEHEHHE OIHUCATEIbHBIX XapaKTEePUCTHK UYHUCIOBBIX HAOOPOB: CPEAHMX, HAUOOJIBIIETO W HAUMEHBILIETO
3HAYEHMs], pa3Maxa, TUCIIEPCUU U CTaHJapTHOTO OTKJIOHEHUs. BhIunciaeHne yacToT U BepOSTHOCTEH COOBITHH.
Bolunciienre BEpOSATHOCTEM B OIBITAX C PABHOBO3MOXKHBIMM JJIEMEHTApHBIMHU Hcxonamu. Mcrnonb3oBanue
KOMOHMHATOpUKH. Brrunciienue BeposTHOCTEN HE3aBUCUMBIX COOBITHH.
Hcnonb3oBanue (GopMyIbl CIOKEHHS BEPOATHOCTEH, auarpamMm Oiiiepa, JepeBa BEpOsTHOCTEH, (OpMYIIbI
beprymn.
Beposimnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmet.
VYcnoBHas BeposATHOCTh. [IpaBuiio yMHOXeHHsSI BeposiTHOCTEH. Dopmylia MOJIHOM BeposiTHOCTH. Dopmyiia
baiteca.
JluckpeTHple cilydaiiHble BEJIWYMHBI U pacrpezaesneHus. COBMECTHbIE paclpeieleHUs.

Pacnipenenenyie cyMMBI U IPOU3BEICHUS] HE3aBUCUMBIX CIIy4alHBIX BEJIMYUH. MareMaTuueckoe OKHUIaHUE U
JUCIIEPCHS CIIyYalHOM BEJIMYMHBI. MaTeMaTH4ecKoe OKUJaHUE U JUCTIEPCHS CYMMBI CIIy4alHbIX BEJINYHH.
bunapnas caydailiHag  Benu4uHa, pacnpeneneHue  bepnymm.  ['eomerpuueckoe  pacnpenerncHue.
bruHOMManbHOE pacnpesielleHue U ero CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o ceoucmad.

HenpepeiBHble ciydalinbie BeqM4uHBL. [1M0THOCTE BeposTHOCTH. DYyHKIHUA pacIpeIeICHUs.
PaBHOMepHOe pacnipenenenue. [lokazamenvroe pacnpedenenue, e2o napamempeul.



Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @Dynkumsa Jlarmaca.
[TapameTpsl HOpMaNbHOTO pacnpeneneHus. llpumepsl cilydallHBIX BEJIWYMH, MOJYMHEHHBIX HOPMAJIbHOMY
3aKOHY (TIOTPEIIHOCTh U3MEPEHH, POCT YeTIOBEKA). [lenmpanvhasn npedenvHas meopema.

Hepasencmeo Yebviwesa. Teopema Hebviumesa u meopema Bepnynnu. 3axon borvuux uucen.
Buibopounwiii memoo usmepenus eeposmuocmeil. Ponb 3akoHa 6016uiux yucen 8 Hayke, npupooe u ooujecmae.

KoBapuanus nByx ciayyaitusix BenuuuH. [lonstre o xoagdunmenre koppemsiuu. CoBMECTHbIE
HaOJIOACHUS IBYX CIIy4aifHBIX BETTHMUUH. Bbibopounsitl kodagpuyuenm xoppenayuu. Jluneiinas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee yposeHv sHauumocmu. llposepxa
npocmevwux 2unomes. DMnupudeckue pacnpeoeieHus U Ux Césa3b ¢ MmeopemuyecKumMu pacnpeoeieHusMu.
Panzoeas koppenayus.

Ilocmpoenue coomeemcmeu. HnvekmusHvle u ciopvekmugnvlie coomeemcmeus. buexyuu.
Jluckpemnuas nenpepvienocmo. llpunyun Jupuxie.
Koouposanue. /[eéouunas 3anuce.

OcHosHbie nousmus meopuu epagos. /lepeswvs. [[eouunoe depego. Ceaznocmov. Komnonenmol

ceasnocmu. [lymu na epage. Jiineposvl u I amunbmonosvl nymu.

10 kaacce

Buinycknuk nayuumcs
Dnemenmpl meopuu MHOHCECHE U MAMEMAMUYECKOU 102UKU

— CB000JHO OmMEpUpPOBATH MOHATHUSAMHU: KOHEYHOE MHOXXECTBO, JJIEMEHT MHOXXECTBA, MOJAMHOKECTBO,
nepeceveHre, 0O0beUHEHNE H Pa3HOCTh MHOYKECTB, YUCIIOBBIC MHOYKECTBA HAa KOOPIMHATHOW MPSIMOH,
OTPE30K, HHTEPBAJI, TIOJYUHTEPBAJI, IPOMEKYTOK C BBEIKOJIOTOW TOYKOW, TpaduiecKkoe MpeCcTaBlICHUE
MHO’KECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3a/J1aBaTh MHO>KECTBA NIEPEUNCIICHUEM U XapaAKTEPUCTUUECKUM CBOMCTBOM;

— ONEepUpOBaTh TMOHSATUSMU: YTBEPXKICHUE, OTPUIAHUE YTBEPXKICHUS, WCTHUHHBIE U  JIOXKHbBIC
YTBEPKICHHSI, PUYNHA, CJICJICTBUE, YACTHBIA CITy4aid 0OIIET0 YTBEPKIACHUS, KOHTPIIPUMED;

— MPOBEPATh NPUHAIICKHOCTH JIEMEHTa MHOXKECTBY;

— HaxoJWTh MepeceueHrue W 00bEIMHEHWE MHOXECTB, B TOM YHCIIE MPEACTABICHHBIX Ipaduuecku Ha
YUCJIOBOM MPSIMOW U HA KOOPJIMHATHOM TJIOCKOCTH;

— TPOBOAMTH JOKA3aTeNbHbIE PACCYKIACHHS JIIsl 000CHOBAHMS HICTUHHOCTH YTBEPIKICHUIA.
B nosceonesnoti scuznu u npu uzyueHuu Opyeux npeomemos:

— HCIOJIb30BaTh YMCJIOBbIE MHOXKECTBA Ha KOOPJMHATHOM MPSIMOM U HA KOOPJMHATHOM TJIOCKOCTU JJIs
OTMCaHUs PEATbHBIX MPOIECCOB U SIBJICHUH;

— TIPOBOJIUTH JIOKA3aTEIBHBIC PACCYKACHUS B CUTYallUSIX TTOBCEIHEBHOM KU3HU, MPU PEIICHUH 3a/1a4 U3
JIPYTUX MPEIMETOB
Yucna u sviparxcenusn

— CB000OJHO OmepUpOBaTh MOHATHUSAMH: HATYpaIbHOE YHCIIO, MHOXKECTBO HATYPAJIbHBIX YHCEIN, IIEJI0C
YHCII0, MHOXECTBO IIEJIBIX YHUCENl, OOBIKHOBEHHAsI JpPOOb, JecaThdHas JApoOb, CMEIIAHHOE YHCIIO,
palMOHAIBHOE YK CJIO, MHOKECTBO PAllMOHAIIBHBIX YKCEIl, UPPAllMOHAIIBHOE YHCIIO, KOPEHb CTEIEHHM N,
JNEUCTBUTENFHOE YHCIIO, MHOXECTBO JCHCTBUTENIBHBIX YHCEN, TE€OMETpHUYECKas WHTEPIpeTaIus
HaTypalbHBIX, LEJbIX, PAIIMOHATBHBIX, I€HCTBUTEIIBHBIX YHCEIT;

— TIOHMMATh U OOBSICHATH PA3HUILY MEKIY MO3UITMOHHON M HETIO3UITMOHHON CHCTEMaMU 3allyiCH YHCeT;

— TEpPEeBOJUTH YKCIIA U3 OJJHOM CUCTEMBI 3aMHUCH (CUCTEMbI CYUCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh W WCIIONB30BaTh TMPU3HAKHA JEITUMOCTH CYMMBI U TIPOW3BEICHUS TIPU BBITIOJTHEHUHU
BBIYMCIICHUM U PELICHUU 33]1aY;

—  BBINOJHATH OKPYIJICHHE PAllUOHATBHBIX U UPPALMOHATIBHBIX YUCEI C 3aIaHHON TOYHOCTHIO;

— CpaBHMBATh JICHCTBUTEIHHBIC YHCIIA PA3HBIMH CIIOCOOAMH;

—  YIOpSIOYMBATh YUCIIA, 3alMCAHHbBIE B BUC OOBIKHOBEHHOW U JIECATUYHOMN JPOOH, YKCIIa, 3alMCaHHbIC
C UCTIOJIh30BaHUEM apU(METHIESCKOTO KBaIPATHOTO KOPHSI, KOPHEH cTeneHu OoubIie 2;

— naxoautb HO/I u HOK pa3ubimMu cioco0aMu U MCTIONBb30BaTh UX MPU PELICHUH 3a/1a4;



BBITIOJTHATH BBIYUCIICHUS U TPE0Opa30BaHus BEIPAKEHUH, CoAepKAIIUX TeHCTBUTENBHbBIE YUCTa, B TOM
YHCIIe KOPHU HATypPaIbHBIX CTEIICHEIH;

BBITIOJTHATH CTaHIApTHHIE TOXKIECTBEHHBIE npeoOpa3oBaHus TPUTOHOMETPHUYECKHX,
JOTapu(PMHUUECKUX, CTEICHHbIX, HPPALMOHAIBHBIX BBIPAYKCHHH.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

BBITIOJHATH U OOBSICHATH CPaBHEHUE PE3yJIbTaTOB BHIYMCICHUN MPH PEIICHUU MPAKTUYECKUX 3a7ad, B
TOM YHCJI€ TPUOIMKEHHBIX BBIYMCICHUHN, HCIIONB3YS pa3Hble CIIOCOOBI CPaBHEHHIA;

3aITUChIBaTh, CPAaBHUBATh, OKPYTJSTH YHCIOBHIC JAHHBIC DPEATBHBIX BEIMYWH C HWCIOIB30BaHUEM
pa3HBIX CUCTEM U3MEpPEHHUS;

COCTABJIATh U OLEHUBATH PA3HBIMU CIIOCOOAMHU YHCIIOBBIC BBIPAKEHUS MPU PEIICHUH MPAKTUYECKUX
3a]a4 U 3a7a4 U3 IpYruX yueOHbIX MPEeAMETOB

Ypasenenus u nepagencmea

CB0OOOMHO OIEpUpOBaTh TOHSATHSAMHU: YpaBHEHHWE, HEPAaBEHCTBO, pPAaBHOCHJIbHBIC YpaBHEHUS U
HEpaBEHCTBA, ypaBHEHHUE, SBIIAIONICECS CICACTBHEM JPYroro ypaBHEHHs, YPaBHEHHS, PABHOCUIbHbBIC
Ha MHOKECTBE, PABHOCHIIbHBIE TIPEOOpa30BaHMsI YPaBHEHHIA;

peliaTh pa3Hble BUJIbI YPaBHEHHUI M HEPABEHCTB U UX CHCTEM, B TOM UHCJI€ HEKOTOpbIE YpaBHEHUS 3-i
u 4-i1 crenenel, 1poOHO-pallOHAIbHbIE U UPPALIMOHAJIBHBIE;

OBIIQJICTh OCHOBHBIMH THUITAMH TOKA3aTENbHBIX, JIOTapU(HMUIECKUX, HUPPAIMOHAIBHBIX, CTCTIEHHBIX
YpaBHEHMI M HEPABEHCTB M CTAHJAPTHBIMH METOJAaMHU UX PEIIeHUH M MPUMEHATh UX MPH PEIICHUU
3ajay;

MPUMEHATH TeopeMy be3y K perieHnto ypaBHeHUIH;

NPUMEHSTH TeopeMy Buerta ais pereHust HEKOTOPbIX ypaBHEHUN CTETIEHH BBIIIE BTOPOH;

MOHUMATh CMBICI TEOPEM O PABHOCHUIIBHBIX U HEPAaBHOCHIIBHBIX MPE0OPa30BaHMIX YPaBHEHUN U YMETh
WX JIOKa3bIBaTh;

BJIaJIETh METO/IaMU PELICHNUS YpaBHEHUI, HEPABEHCTB U X CHUCTEM, YMETh BHIOMPATh METO]I PeIICHHS
1 000CHOBBIBaTh CBOM BBIOOD;

MCIIOJIb30BaTh METOJI MHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB, B TOM YHCIIE JPOOHO-PAllMOHATBHBIX U
BKJTIOYAIOIINX B ce0sl MppalMOHATbHbIE BHIPAKCHHUS;

BJIAJIETh Pa3HBIMU METOJIAMH JTOKa3aTeIhCTBA HEPABEHCTB;

peliaTh ypaBHEHUS B IEJIbIX YHCIaX;

n300paXkaThb MHOKECTBA Ha IJIOCKOCTH, 33J1aBaeMble YpPaBHECHUSMH, HEPABEHCTBAMH U UX CUCTEMaMH;
CBOOOJTHO HCHOJIB30BATH TOXJIECTBEHHBIE IMPEOOpa30BaHUsl MpPU PEIICHUH YpPAaBHEHHH W CHCTEM
ypaBHEHUH

B nosceonesnoti srcuznu u npu uzyyeHuu Opyeux npeomemos:

COCTABJIATh W pelIaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI NIPU PEIICHUU 3a]a4 JIPYTHX y4eOHBIX
NPEMETOB;

BBITIOJIHATH OLEHKY MPaBIOIOI00MS pe3yJIbTaTOB, MOIy4aeMbIX MPH PEIICHHN PA3IMYHbIX YPaBHEHUH,
HEPABEHCTB U UX CUCTEM MPH PEIICHUH 3314 APYTUX YUEOHBIX IPEIMETOB;

COCTaBJIATh YPAaBHEHUE, HEPABEHCTBO MJIM UX CHCTEMY, OIUCHIBAIOIIME PEANbHYIO CUTYAIHIO WM
NPUKIIAIHYIO 3a/1a4y, HHTEPIPETUPOBATh MOIYYCHHBIC PE3YIIbTATHL;

UCIIOJI30BaTh MPOTpaMMHBIE CPEJICTBA NIPU PEIICHUH OTACIBHBIX KJIACCOB YPAaBHEHUN U HEPABEHCTB
Dyukuyuu

Brnanetp NMOHSATHSMH: 3aBUCHMOCTH BEIMYMH, (YHKIHS, apryMEHT W 3HadeHHWe (pyHKIMH, 00JacTb
OTpe/ieIeHUs] U MHOXECTBO 3HaueHUHl (YHKUWHU, TpaduK 3aBUCHUMOCTH, rpaduk (QyHKIHH, HYIU
(GYHKINHU, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA, BO3pAcCTaHUE HA YHCIOBOM IPOMEXYTKE, yObIBaHWE Ha
YHCIOBOM MPOMEXKYTKE, HanOoIIblllee ¥ HAaUMEHbIIIee 3HaueHHe (QYHKIMU Ha YUCIOBOM IPOMEXKYTKE,
nepuoudeckast GyHKIWsI, IepHo/I, YeTHAS U HeUeTHass PYHKIUH; YMETh IPUMEHSTh 3TH TOHSITHS TIPU
pelLlIeHUH 3aj1ay;

BJIAJICTh MOHITHEM CTENIeHHAs (DYHKIIHS; CTPOUTD €€ TpaduK U yMETh IPUMEHSTH CBOMCTBA CTETICHHOMN
GYHKIMY PU pelIeHUH 3a/1a4;



BJIQ/ICTh MOHATUSAMU MOKa3aTeNbHas (QYHKIUS, IKCIIOHEHTA; CTPOUTH UX TpadUKH U yMETb MPUMEHSTh
CBOICTBA MOKA3aTeIbHOW (DYHKIIMY NIPU PELICHUH 33/1a4;

BJIQ/IETh MOHATHEM Jiorapu@muueckas QyHKUUS; CTPOUTH €€ rpaduk U yMeTh NMPUMEHSITh CBOMCTBA
JorapupmMuyeckoi (PyHKIIMU TpU pEIIeHUH 3a/1a4;

BJAJIETh TOHSATHSAMU TPUTOHOMETpPHYECKHE (YHKIWHU; CTPOUTh HMX TpadUKd U yMETh IMPHUMEHSThH
CBOICTBa TPUTOHOMETPHUECKUX (PYHKIIHI MPU pelIeHUH 3a/1ay;

BJIaJICTh MOHATHEM OOpaTHask (PYHKIMS; IPUMEHSTh 3TO MOHATHE MPH PELICHUH 3a7ay;

NPUMEHSTD MPH PELICHNUH 3a7a4 CBOMCTBA (DYHKIIHMIA: Y€THOCTH, IIEPHOAUMYHOCTH, OTPAHUYECHHOCTH;
MPUMEHATH MPU PEIICHUH 3a]a4u peo0pa3oBaHus rpadukoB GpyHKINH;

BJIQJICTh TOHSATHSMH 4YHCIIOBas TMOCIEAOBATEIbHOCTh, apu(MeTHYecKas M TeoMeTpudecKas
IIPOrpeccust;

NPUMEHATh TPH PELICHUH 3aJad CBONCTBA M TNPU3HAKM apu(MeTHdecko M TIeoMeTpHUYecKOn
IIPOTPECCUM.

B noeceonesnoit ycuznu u npu uzyuenuu Opyzux y4eoHvlx npeomemos:

OTpeAeNATh Mo rpadukaM W KCHONB30BaTh IS PEIICHUS MPHUKIAIHBIX 3a/ad CBOMCTBA pealbHBIX
IIPOLIECCOB M 3aBUCUMOCTEN (HaMOOJbIINE M HAUMEHBIIME 3HAYEHHUS, NMPOMEXYTKH BO3PACTAaHUS U
yObIBaHUS (DYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKH Mepernda, nepuos u T.11.);
MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUUECKON CUTYaLUH;.

OnpeAeNaTh Mo TrpaduKkaM MNPOCTEHUIINE XapaKTEPUCTHKU MEPUOJIUYECKHX MPOLECCOB B OHMOJIOTHH,
HSKOHOMUKE, My3bIKE, PaAHOCBA3H U Jp. (aMILUIUTY /1A, IEPUOJ U T.I1.)

Dnemenmol MamemamuiecKko2o aHaIu3a

BJIQ/IETh MOHATHEM OECKOHEYHO YOBIBaOIlas TeoMeTpUYecKash MPOTPecCHsl U YMETh MPUMEHSTh €ro
IIPU pELICHUH 3a]1a4;

MIPUMEHATD JUISl PpEIICHUs 3a]]a4 TEOPHIO MIPEIETIOB;

BJIQ/IETh MOHATHSAMHU OCCKOHEYHO OOJbIIMe U OECKOHEUHO Majble YHCIIOBBIE MOCIEI0BATEIILHOCTH U
YMETh CpaBHUBATh OECKOHEYHO OOJIbIINE M OECKOHEYHO MaJIbIe MMOCIIEeI0BATEIbHOCTH;

CTPOUTH rpapUKU U MPUMEHSATH K PEIICHUIO 3aJ]a4, B TOM YHCIIE C TapaMeTPOM;

B nosceonesnoul scuznu u npu uzyuyeHuu Opyeux y4eOHuix npeomemos:

pemath TpPUKIAIHBIE 33/Ja4d U3 OWOJOTHH, (DU3MKH, XUMHH, SKOHOMUKHA M JAPYTHX IPEIMETOB,
CBSI3aHHBIE C MCCIEIOBAHUEM XapaKTEPUCTUK MPOLECCOB; HHTEPHPETUPOBATH IOJTYUYCHHBIE
pe3yIbTaThl

Cmamucmuka u meopus ¢eposasmuocmeil, 102UKa U KOMOUHAMOPUKA

OnepupoBaTb OCHOBHBIMU OIMCATEIbHBIMH XapaKTEPUCTHKAMHM YHCIOBOro Halopa, IOHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee;

OTIEpUPOBAThH MOHATHSIMH: YacTOTa M BEPOSTHOCTH COOBITHS, CyMMa M MPOHU3BEICHUE BEPOSTHOCTEH,
BBIUUCIISATH BEPOSTHOCTU COOBITUI Ha OCHOBE MOJICUETA YNCIIa UCXO/I0B;

BJIa/I€Th OCHOBHBIMH MOHATHAMH KOMOWHATOPUKU U YMETh UX MIPUMEHSTD [P PEIICHUH 33/1aY;

UMETh MPeCTaBIeHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

MOHUMATh CYTh 3aKOHA OOJIBIIUX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSATHOCTEH;

B nosceonesnoti scuznu u npu uzyyeHuu Opyeux npeomemos:

BBIUUCIISTH WM OLIEHUBATh BEPOATHOCTU COOBITHI B pealIbHOM JKU3HH;

BBIOMPATh METOJIbI MOIXOASIIETO MPEICTABICHHUS U 00paOOTKH JaHHBIX

Texcmogvie 3a0auu

Pemate pa3Hblie 3a1au OBBIIIEHHON TPYAHOCTH;

aHaAJTM3UpPOBaTh YCJIOBUE 3a7ayH, BHIOMpATh ONTHUMAJIbHBIA METOJ peIICHUs 3aJayd, paccMaTpHuBas
pa3IyYHbIE METO/IbI;

CTPOUTH MOJIENb PELICHUS 3a/1a4¥, IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS IPU PELICHUH 3a]1a4H;
pemiath 3ajnadd, TpeOyromme mnepedopa BapHAHTOB, IMPOBEPKH YCIOBHUH, BbIOOpa ONTHMAILHOTO
pe3yJbTaTa;

aAHAJIM3UPOBATh U MHTEPIPETUPOBATH MOTyUYEHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3aJlau, BHIOUPATh
pelleHus1, He MPOTUBOPEYAIINE KOHTEKCTY;



MIEPEBOANTH MPHU PEIICHUH 3aa4i MHPOPMAITHIO U3 OJTHOW (DOPMBI 3alMCH B APYTYIO, UCIIONIB3YS TIPH
HEOOXOJMMOCTH CXEMBI, TaOJINLIbI, FPpa(UKH, TUarpaMMBbl.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux npeomemos:

pemiaTh NPAKTUYICCKHUEC 3aaUU U 3aa4U U3 APYTUX NPCIMCTOB

T'eomempusn

Buinycknux nayuumcs

BJ'IaI[eTL FCOMCTPUYCCKUMHU TIOHATHAMHU TIpU PCIICHHUU 3aJa4 U IMPOBCACHUU MATCMATHUYCCKUX
paccyXIeHHH;

CaMOCTOSITENIbHO (OPMYJIUPOBATh OMNpPEACICHUsS T€OMETPUYECKHX (UTYp, BBIIBUTATh THIOTE3BI O
HOBBIX CBOMCTBaX M INpH3HAKaX TI'e€OMETPUUECKUX (GUryp U OOOCHOBHIBATH HJIM OIPOBEPraTh HX,
000011aTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kjaccax (UTyp, MPOBOJWTH B HECIOXKHBIX
ciydasix Kiaccu(ukanuio Guryp mo pa3iudHbIM OCHOBaHUAM;

UCCIIEIOBaTh YEepTeXH, BKIOYas KoMOMHauuu (uryp, u3BJIEKaTh, HWHTEPIPETUPOBATH U
peoOpa3oBbIBATh HHPOPMAIIHNIO, PEACTABICHHYIO Ha YepTexkax;

pemaTth 3aaa4 reoMCTpUICCKOro COACpKaHusd, B TOM YUCJIC B CUTyallUAX, KOTAa aJIrTOPUTM PCUICHUA
HE CJICAYCT SABHO M3 YCJIOBHUA, BBIIIOJIHATH HGO6XO)II/IMBIC AJI1 pe€IICHUA 3aJadd OOIIOJIHHUTCIBHBIC
MOCTPOCHHUS, UCCIIEI0BATh BO3MOXKHOCTh IPUMEHEHHSI TeopeM U (opMyIT Ul PEeLIeHus 3aay;

yMeTh (hOpMYIIMPOBATh U JOKA3bIBATH TEOMETPUUYECKUE YTBEPKIACHHUS;

BJIQJIETh MOHATHSIMH CTEPEOMETPHUHN: TTPU3MA, apaUIEIEIIHUIIE, TUPAMUAIA, TETPABIP;

HUMCETb MMPEACTABIICHUA 00 akcrmoMax CTCPCOMCTPHUHU U CIICACTBUAX U3 HUX U YMCThb IPUMCHATHL UX IIPpHU
pelmeHny 3aaa4;

YMETb CTPOUTH CCUCHHA MHOI'OI'PAaHHUKOB C HCIIOJIB30BAHHMEM PaA3JIMYHBIX METOAOB, B TOM YHCJIIC U
METO/Ia CIEOO0B;

HMETh MNPCACTABJICHHUC O CKPCHIUMBAIOIIHUXCA IPAMBIX B IPOCTPAHCTBE W YMETH HAXOAWUTHL YTIOJI H
pacCToAHNUC MEIKIY HUMHU,

IIPUMEHSATH TEOPEMBI O MAPAJUIEIBHOCTH IIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE IIPU PELICHUU 3a/1a4;
YMETh IPUMEHSThH MapajlIeIbHOE IPOSKTHPOBAHUE ISl N300pakeHUs (PHUTY;

YMETh IPUMEHSTH NEPIEHIUKYISIPHOCTH PSMOM U IJIOCKOCTH MPH PEIICHUH 33/1a4;

BJIAZICTh NOHATUAMU OPTOTOHAJIBHOC ITPOCKTUPOBAHNUEC, HAKIIOHHBIC U UX TTPOCKIHNHU, YMCTh IIPUMCHATDH
TEOPEMY O TpeX IIEPIIEHAUKYIIApax MPU PEIICHUU 3a/1aY;

BJIQJICTh TIOHATHSIMU PACCTOSTHUE MEXAY (PUrypamMu B MPOCTPAHCTBE, OOIIMI TMEPIEHIUKYJISAP IBYX
CKPCIIUBAOIIHNUXCA NPAMBIX U YMCTb IIPUMCHATDH UX IIPU PCIICHUU 3a1aY;

BJIAACTDb MIOHATHUEM YT'OJI MCKIAY HpﬂMOfI " IINIOCKOCTBIO U YMCTb IMPUMCHATE €TI0 IPU PCIICHUHA 3a/1a4,
BJIAJIETh MOHATUSMHU ABYTPAHHBIN YroJI, YrOJd MEXKAY MIIOCKOCTSAMH, MEPICHINKYISIPHBIE INIOCKOCTH U
YMETh IPUMEHATEH UX IIPU PELICHUN 3a1a4;

BJIQACTb MOHATUAMU IpU3MaA, HAPAJUICICIIUIICA W TPHMCHATH CBOIiCTBa napajmjiciacnuicaa Inpu
pCLICHUHA 3a4a4;

BJIAZICTb IOHATUEM IPAMOYT OJIbHBII napajijiCJICnrIcCa U IpUMCHATDb €TI0 IMPpU pCHICHUHA 3a1a4;

BJIQACTb TMOHATHAMH TIHUpaMHUJd, BUIAbI THPAMH[I, 3JICMCHTHI HpaBHHBHOﬁ nupamMuibl U yYMCTb
MMPUMCHSATDH UX IIPpHU PCIICHUHU 3a1aY;

UMETH NPEACTABIECHUE O TeopeMe Diliiepa, IPaBUIIbHBIX MHOTOIPaHHHUKAX;

BJIaACTh IIOHATHEM IIJIOIIaaN HOBerHOCTeﬁ MHOI'OIrpaHHUKOB W YMCETH IIPUMCHSATEH €TI0 IMPU PCIICHHUN
3a/1a4;

B nosceomnesnoti scuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBIATh C WCIIOJH30BAHUEM CBOMCTB TCOMETPHUICCKUX (1)I/Il"yp MAaTEMAaTHYCCKHUE MOIACIIN IOJIAd
pemieHuA 3ada4 MNPAaKTHUCCKOTO XapaKTeépa H 3ada4 H3 CMCXKHBIX AOUCHUILUIMH, HCCIICAO0BATDH
MOJTYYEHHBIE MOJIENTA U UHTEPIIPETUPOBATH PE3YIBTAT

Hcmopu;l mamemamuKku

HNmets MPEACTABIICHHUE O BKJIAJIC BIAAOIINXCSA MAaTCMATHKOB B PA3BUTHUC HAYKHU,

MNOHUMATh POJIb MATEMATUKH B Pa3BUTUHN Poccun



Memoovt mamemamuxu

Hcnonb30BaTe OCHOBHBIE METOJbl J0KA3aTENIbCTBA, IPOBOAUTH JIOKA3aTE€IbCTBO M BBHINOIHSTH
OTIPOBEPKEHUE;

IIPUMEHATh OCHOBHBIE METO/IBI PEIICHUS MATEMaTHYECKHX 33/1a4;

Ha OCHOBE MAaT€MaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE XapaKTEpHU30BaTh KPACOTy U COBEPIIEHCTBO
OKpY>KaloIlero MUpa U MPOU3BEICHHUI NCKYCCTBA;

Buinycknux noayuum 603moicHOCMb HAYUUMbCSL
Dnemenmol meopuu MHOHCECHIE U MAMEMAMUYECKOIUL 102UKU
—  onepupogamv NOHAMUEM ONpeOeleHUsl, OCHOBHLIMU BUOAMU ONpedesieHUll, OCHOBHbIMU 8UOAMU
meopem;
HOHUMAMb CYMb KOCBEHHO20 O0KA3AMeNbCmad;
ONepupoBamb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONMCECTNBA,
NPUMEHSAMb Memo0 MAMeMamuyeckol UHOVKYUU O NPOBEOCHUSL PACCYHCOCHUU U OOKA3AMENbCME U
npu pewlenuy 3a0a4.
B nosceonesnoil sicuznu u npu uzyueHuu Opyux npeomemos:
UCNONB308AMb MEOPEMUKO-MHOHNCECMBEHHBLU A3bIK U AZbIK IO2UKU OJ11 ONUCAHUSL PEATbHBIX NPOYECCO8
U s6NIeHULL, NPU peueHUU 3a0ay Opyeux y4eOHvix npeomemos
Yucna u eviparxcenusn
CB0D0OHO ONEPUPOBAMb YUCLOBLIMU MHONCECMBAMU NPU PEULeHUU 3a0al,;
NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUPEHUSL YUCTIOBbIX MHONCECME,
671a0emsb OCHOBHbIMU NOHAMUAMU MEeOPUU OeTUMOCU NPU peuleHUl CMAHOAPMHBIX 3a0al;
CB0DOOHO BBINOIHAMb MOHCOECMBEHHBIE NPEO0OPA308AHUSL MPULOHOMEMPULECKUX, TI02APUPMUYECKUX,
CMENEeHHbIX GbIPANCEHUIL,
enadems popmynot 6unoma Hoetomona,
NPUMeHAMb NPU peulenuu 3a0ay meopemy o aunetinom npeocmasienuu HO/;
npUMeHsmb npu pewienuu 3aday Kumatickyio meopemy 06 ocmamkax;
npumensimv npu pewienuu 3aday Manyio meopemy @epma;
YMemb 8bINOIHAMYb 3ANUCL YUCTA 8 NOZUYUOHHOU CUCTeMe CYUCTEHUSL,
NPUMEHAMb NPpU peueHuy 3a0ay MeopemuKo-4uciogvle (QYHKYUU: Yucio u cymma oerumenel,
¢ynxyuro Dinepa;
NPUMEHAMb NPU PeueHuU 3a0ay yentvle Opoou;
NPUMEHAMb NPU PEUeHUU 3a0ay MHO2OYeHbl C OeUCMBUMENbHbIMU U YeablMU KOdphuyuenmamu;
61a0emsv NOHAMUAMU NPUBOOUMDII U HENPUBOOUMBLIL MHO20YLEH U NPUMEHAMb UX NpU peuleHuu
3a0au;
npumensamv npu pewenuu 3a0ay OCHOBHYIO meopemy anzeopul;
Ypasuenus u nepasencmea
Cc80000HO oOnpedenamb mMun u 6vloUpams Memoo peuleHus NOKA3AMENbHbIX U N02apUGMU4ecKux
VPABHeHUll U HepaseHcms, UPPAYUOHANbHBIX VPAGHEHUL U HEPABEHCME, MPUSOHOMEMPUUECKUX
VPa8HeHUU U HEPABEHCME, UX CUCTHEM,
C80000HO peuams cUcmembl TUHEUHbIX YPAGHEHUL,
NPUMEHAMb NPU peueHuu 3a0ay Hepagencmea bepnyinu,
Dyukuyuu
611a0ems NOHAMUEM ACUMNIMOMbL U YMeMb 20 NPUMEHAMb NPU PeueHUU 3a0ay,
Dnemenmosl MamemamuuecKozo aHau3a
YyMemb npuUMeHAms NpU peuleHuu 3a0ay c80UCMEa HeNnpepbl8HbIX QYHKYUL,
Cmamucmuka u meopus 6epoasmHocmeil, 102uKa U KOMOUHAmMopuKa
umemv npedcmasietue 0 YeHmpaibHOU NPeodebHOl meopeme;
umems npedcmagierue 0 KOOUPOSaHuU, 08OUYHOU 3aNUCU, OBOUYHOM Oepese;



671a0emb OCHOBHbIMU NOHAMUAMU Mmeopuu 2pagos (epag, eepuiuna, pebpo, cmeneksb 6epULUHbL, NYNb
6 epagpe) u ymemob npuUMeHAmMb UX NPU PEUeHUU 3a0ay,
umems npeocmasierue 0 0epedbsx U ymems NPUMEHsMb NPU peuteHul 3a0a4;
671a0emsb NOHAMUEM CE3HOCHb U YMeMmb NPUMEHSMb KOMNOHEHMbl CEI3HOCIU NPU PeUleHUU 3a0ay,
YyMemsb 0cyuwecmeisms nymu no peopam, 06xo0vl pebep u eepuiun epagha;
umems npedcmasieHue 00 ILIEPOBOM U AMUTLINOHOBOM NYMU, UMeMb NPeocmasieHue 0 mpyoHocmu
3a0a4u HAX0XHCOCHUSL 2AMUTLINOHO8A NYMIL,
671a0emsb NOHAMUAMU KOHEYHbLE U CHEMHbLEe MHONCECMBA U YMemb UX NPUMEHAMb NPU peueHUU 3a0ay,
yMemb NpUMeHAMb Memoo MamemMamudecKol UHOYKYUU,
yMemb npumensms npunyun Jupuxie npu peuienuu 3a0ay
I'eomempus

—  Hmemsb npedcmasgnenue 0o akcuomamuieckom memooe,
—  e1ademv NOHAMUEM 2eOMeMPUYEeCKUe MeCma Mmoyex 8 NPOCMpaHcmee U ymems NPUMeHsMsb ux
0J1s1 peutenus 3a0a,
—  YyMemb NpUMeHAmMb O] peuleHus 3a0ad C80UCMBa NIOCKUX U O8Y2PAHHBIX V2l08, MPEXSPAHHO2O0
yena, meopemvl KOCUHYCO8 U CUHYCO8 OISl MPEXePAHHO20 Ved,
—  enademv NoHAMuUEM NePNEeHOUKYVIAPHOE CeYeHue NPUsMbl U YMemsb NPUMEHAMb €20 NPU peuleHun
3a0au,

umems npedcmasiienue 0 080UCMBEHHOCIU NPABUTLHBIX MHO202PAHHUKOG,

81a0emb NOHAMUAMU YEHMPATbHOEe U NAPAIelbHoe NPOEeKMUPOSaHue U NPUMEHAMb UX npu
NOCMPOEeHUU CedeHUll MHO202PAHHUKO8 MeMmOOOM NPOEeKYUll,
—  uMemb npeoCcmasieHue 0 pazeepmke MHO2OZPAHHUKA U Kpamuatiem nymu Had NO8epXHOCMU
MHO202PAHHUKA,
—  uMemb npeodCcmasieHue 0 KOHUYECKUX CeueHUusx,
—  NpuMeHsimb npu peueHuu 3a0ay Qopmyny paccmosHus Om mouKu 00 NIOCKOCMU,
—  enademsv pA3HbIMU CHOCODAMU 3A0aHUA NPAMOU YPAGHEHUAMU U YMeMmb NPUMEHAMb Npu
peuieHuu 3a0a4,
—  uMemb npedCmagieHue 0 OBUNCEHUAX 8 NPOCMPAHCMEE: NAPALIeIbHOM NepeHoce, CUMMEmMpUU
OMHOCUMENbHO NIOCKOCIU, YEHMPANbHOU CUMMEMPUL, NOBOPOMe OMHOCUMENbHO NPAMOLL, UHMOBOT
CUMMempuUU, yMenms NPUMEHAMb UX NpU peuleHuy 3a0ad;
—  umemv npeocmasienue o niowaoU OpMo2oHANIbHOU NPOEKYUU,
—  umembv npedcmasgieHue 0 mpexepaHHoOM U MHO20ZDAHHOM Yeie U NPUMEHAMb C8OUCMEA NIOCKUX
Vel08 MHO20ZPAHHO20 Yeld Npu peueHuu 3a0ay,
—  uMemb npeoCcmasieHus 0 npeobpazosanul N000OUs, 20MOmMemuy U ymenms NPUMEHAMb UX npu
peuieHuu 3a0ad,
- yMemb pewams 3a0ayu Ha NI0CKOCIU Memooamu Cmepeomempuu;

11 xaacce
Buinycknux nayuumces
Dnemenmol meopuu MHOMHCECME U MAMEMAMUYECKOU 10ZUKU
- CB0oOOIHO oOmepupoBaTh TOHATHUSMHU: KOHEYHOE MHOXKECTBO, DIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TIEPECCUCHHE, OOBEIMHEHHE W PA3HOCTh MHOXECTB, YHCJIOBBIE MHOXECTBa Ha
KOOpPJIMHATHOM MPSIMOM, OTPE30K, MHTEpBaJ, MOJIYMHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOM TOYKOA,
rpaguvecKoe MpeICTaBICeHNEe MHOKECTB Ha KOOPIMHATHOHN TUIOCKOCTH;
- 3a/1aBaTh MHOYKECTBA TMIEPEUNCIICHUEM U XapaKTEPUCTUUECKIUM CBOHCTBOM;
- ONEepUpPOBATh TOHATHSAMU: YTBEPXKJICHUE, OTPULIAHUE YTBEPXKJICHUS, WCTUHHBIE M JIOXKHbBIC
YTBEPKACHUSI, IPUUMHA, CJIEACTBHE, YACTHBIN ciTyyail O0IIero yTBEpKICHHS, KOHTPIIPUMED;
- MIPOBEPSTH MPUHAIICKHOCTD DJIEMEHTAa MHOKECTBY;



- HaXOJUTh MepeceyeHrne U 00bEeJUHEHNE MHOXKECTB, B TOM YHUCIIE TIPEACTaBIECHHBIX rpaduyecku
Ha 4KMCJIOBOM IPSIMOM M Ha KOOPAMHATHOM IIJIOCKOCTH;

- MIPOBOAMTD JTOKA3aTENIbHbIE PACCYKICHUS 111 000CHOBAHUS UICTUHHOCTH YTBEPKICHUM.

B noeceonesHotl cusHu U npu u3y4eHuu Opyeux npeomemos:

- HCIIOJIB30BAaTh YHWCJIOBBIE MHOXKECTBA HAa KOOPAMHATHOM MpPSAMOM M Ha KOOPAMHATHOU
IUIOCKOCTH ISl OITMCAHMsI PEaIbHBIX IIPOLIECCOB U SIBJICHUM;

IIPOBOJIUTH JI0KA3ATENIbHBIEC PACCYKACHUS B CUTYallUsX MOBCEIHEBHOW KU3HU, IIPU PEIICHUU 33]1a4 U3
JIPYTUX IPEIMETOB

Yucna u eviparxcenusn

- CB00OOHO omepupoBaTh MOHATHSAMH: HATYPaJbHOE YHUCIIO, MHOXECTBO HATYpaJlbHBIX YHUCEIl,
IeJIOE YUCII0, MHOXKECTBO IIEJIBIX 4ucelsl, OOBIKHOBEHHast ApoOb, JecATHYHas ApoOb, CMELIaHHOE
YUCJIO, PAlMOHATIBHOE YHMCIIO, MHOYKECTBO PAllMOHAIBHBIX YHCEJ, MUPPALMOHAIBHOE YHCIO0, KOPEHb
CTENEHU 1N, JACUCTBUTEIBHOE YHCIO, MHOMKECTBO JEHUCTBUTEIBHBIX YHCEI, I'€OMETpUYECKas
MHTEpIIpEeTalus HaTypalbHbIX, HENbIX, PAIIMOHAIBHBIX, JeCTBUTEIbHBIX YHCET;

- MIOHUMAaTh U OOBACHATH Pa3HUILy MEXAY MO3UIMOHHON M HEMO3UIMOHHOW CHCTEMaMH 3aIlluCH
YHCEll,

- MEePEeBOIUTH YMCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;

- JIOKa3pIBaTh U HCIOJIb30BATh MPU3HAKH JEIMMOCTH CYMMBI U NPOU3BEACHUS IIPU BBIIOIHEHUN
BBIYMCIICHUN U PELICHUU 3a]1a4;

- BBITIOJIHATH OKPYIJVICHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33JaHHOM TOYHOCTBIO;

- CpaBHUBATh JEHCTBUTENbHBIC YNCIIA PA3HBIMU CLIOCO0AMH;

- yIOpAJ0YMBATh YHCJIa, 3allMCAaHHbIE B BHJE OOBIKHOBEHHOW W JECATHYHOW ApoOu, yucia,
3alMCaHHbIE C UCTIOJIb30BaHMEM apU(METHUIECKOTO KBaAPATHOTO KOPHSI, KOPHEH cTreneHu Oosibiie 2;

- Haxoauth HOJl u HOK pa3HeiMu crioco6amu U MCTIOJIb30BaTh UX MPH PELLICHUHN 3aj1ay;

- BBIMOJIHATh BBIYMCICHUS M TPeoOpa3oBaHMs BBIPAKECHUH, COJACpXKAlUX JACHCTBUTEIbHbIC
YHUCla, B TOM YUCJIE KOPHU HATypAIIbHBIX CTEIICHEN;

- BBIMOJIHATh ~ CTaHJApTHBIE  TOXAECTBEHHbIC  NPeoOpa3oBaHUS  TPUTOHOMETPUYECKHX,
Jorapu(pMUUECKUX, CTENIEHHBIX, UPPALIMOHAIBHBIX BBIPAXKEHHI.

B noeceonesnoii scuznu u npu uzyveHuu Opy2ux npeomemos:

- BBINOJIHATh U OOBSACHATH CpaBHEHHE PE3yJIbTATOB BBIUMCICHUH NPU PEIICHUH MPAKTHUECKUX
3aJa4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUNCICHUN, UCTIOB3YS pa3Hble CIIOCOObI CPaBHEHUM;

- 3allChIBaTh, CpPAaBHUBATh, OKPYIVIATH  YHUCIOBBIE J@HHBIE PEAJBHBIX BEIUYHH C
HCIIOJIB30BAHNUEM Pa3HbIX CUCTEM U3MEPEHUS;

COCTaBJIATh U OLICHMBATH Pa3HBIMU CHOCOOAMH YMCJIOBBIE BBIPAKEHHS NPU PEIICHUH MPAKTHUECKUX
3a/1a4 U 3a/1a4 U3 IpYTruX y4eOHBIX MPEIMETOB

Ypasnenus u nepasencmea

- CB00O/IHO ONEepHpOBATH MOHATUSMHU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHbBIE yYpaBHEHHUS U
HEPaBEHCTBA, YPaBHEHNUE, SBIIIOLICECS CIEICTBHEM APYroro YpaBHEHHs, YPAaBHECHHUs, pABHOCUJIbHBIC
Ha MHOKECTBE, PaBHOCHJIbHBIE MPEOOpa30BaHMsl ypaBHEHHIA;

- pemaTth pasHble BHUJBl YPAaBHEHUN M HEPABEHCTB M UX CUCTEM, B TOM YHCIE HEKOTOPBIE
ypaBHeHUs 3-i1 u 4-1 cTeneHel, TpoOHO-paIlMOHAIbHBIE U UPPAllMOHAIBHBIC,

- OBJIQIETh OCHOBHBIMU THUIAMU TIOKA3aTENIbHBIX, JIOTapU(PMUUYECKUX, HUPPAIMOHAIBHBIX,
CTETNEHHbIX YPAaBHEHUH U HEPAaBEHCTB U CTAaHAAPTHBIMU METOAAMM UX PELICHUH U MPUMEHSTh UX MPU
pEILIEHNY 3a/ay;

- IIPUMEHSATH TeopeMy be3y K peleHnIo ypaBHEHU;

- IIPUMEHSATH TeopeMy Bueta 11 pemeHns: HEKOTOPhIX YPABHEHUM CTENIEHU BBIIIE BTOPO;

- MOHUMAaTh CMBICI TEOPEM O PABHOCHJIBHBIX U HEPABHOCHIIBHBIX ITPEOOPA30BAHUAX ypaBHEHHN
Y YMEThb UX JJ0Ka3bIBaTh;

- BJIIETh METOJaMH PEIlIeHUs] YpaBHEHHI, HEPaBEHCTB U HUX CHUCTEM, YMETb BbIOUpATh METO]
pelieHns 1 000CHOBBIBATh CBOM BHIOOD;



- UCMOJb30BaTh METOJ HWHTEPBAIOB JJIS pELICHUS HEpaBeHCTB, B TOM 4HCJIE JPOOHO-
palMOHATIBHBIX U BKIIOYAIOIINX B C€0sl HppAllHOHAIEHBIC BBIPAYKEHHS,;

- pemats anreOpanyecKkue YypaBHEHHS M HEPAaBEHCTBA M HUX CHCTEMbl C TapaMeTpaMu
anreOpandeckuM U rpapuueckuM METOJaMH;

— BJIaJIETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

- peliaTh ypaBHEHUS B LEJbIX YUCIIAX;

- n300pakaTh MHOXECTBAa Ha IUIOCKOCTH, 3aJlaBaéMble YPAaBHEHUSIMH, HEPABEHCTBAMH U HUX
CUCTEMaMHU;

- CcBOOO/IHO UCTOJIB30BaTh TOXKAECTBEHHbIE MMpeoOpa30oBaHUs MpU PELICHUN YpaBHEHHUI U cUCTEM
ypaBHEHUU

B noeceonesnoii srcuznu u npu uzyveHuu Opy2ux npeomemos:

- COCTaBIATh M pellaTb ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IIPH PEIICHUU 3anad JPYyrux
y4€OHBIX MPEIMETOB;

- BBINIOJIHATH OLIEHKY IMPaBAOINO00US pe3yibTaToOB, MOJYYAaEMBIX IMPHU PEHICHUH Pa3INYHBIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 33Jjau APYTHX Y4eOHBIX NPEIMETOB;

— COCTaBJIATh U PELIaTh YPaBHEHUS U HEPaBEHCTBA C MapaMeTpaMiy IpU PEUIeHUH 3aJad APYTUX
y4eOHBIX IIPEMETOB;

- COCTaBJIATh YPAaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOIINE PEAIBHYIO CUTYalHIO
WIH NIPUKJIAIHYIO 3ala4y, UHTEPIPETUPOBATh MOJTYUYCHHbIE PE3YIIbTaThI;

HCI0JIb30BaTh IPOrPaMMHBIE CPEJICTBA IIPU PEIIEHUH OTIENIBHBIX KJIACCOB YPABHEHUN U HEPABEHCTB
Dyukyuu

- Bnaners NMOHATUSAMM: 3aBUCUMOCTh BEIMYUH, (YHKLUS, apryMEHT W 3HaYeHHE (QYHKLUH,
001acTh ONpeAeNeHUs U MHOKECTBO 3HaueHUH (yHKIMH, TpaduK 3aBHUCUMOCTH, TpaduK (YHKINH,
HyJHM (QYHKINHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM IIPOMEKYTKE, YObIBAaHHE
Ha YHCJIOBOM IIPOMEXKYTKE, HaumOOJbIllee W HauUMEHbIIEE 3HAYCHHE (PYHKIMM Ha YHCIOBOM
NPOMEXYTKe, Nepuoaudeckas (yHKIM, IEpUOJl, YeTHAs U He4YeTHast (PyHKIUH; YMETb IPUMEHATh 3TH
MOHSTHS NP PELICHNH 33]1aY;

- BJIQJIETh MOHSTUEM CTENeHHasl (PYHKIHS;, CTPOUThH ee Irpauk M yMeTh MPUMEHSTh CBOMCTBA
CTETeHHON (PYHKIIMU TP PEIICHUH 3a/1a4;

- BJIQJIETh TOHATUSAMH TOKa3aTelbHas (YHKIHWS, SKCIIOHEHTA; CTPOUTh MX TI'padUKd U yMETh
NPUMEHSTh CBOMCTBA MOKa3aTeIbHOW (DYHKIIMK MIPU PELICHUH 3a/1a4;

- BJIAJIeTh MOHATHEM Jiorapudmuueckas (yHKIMS; CTPOUTH €€ Trpaduk U yMeTb NPUMEHSTh
cBOiicTBa orapu@mMuueckoi GyHKIMH MPU PELICHUN 3a]1aY;

- BIAJeTh TMOHATHSIMU TPUTOHOMETpPUUYECKHE (YHKLUHU; CTPOUTh HX TpaduKu U yMETb
IPUMEHATH CBOICTBA TPUTOHOMETPUUECKUX (DYHKIUI MpU pelIeHUH 3a/1ay;

- BJIAJIETh MOHATHEM OOpaTHasi PYHKIMS; IPUMEHATH 3TO MOHATUE MPU PELICHUH 33/1a4;

- INPUMEHATh TpPH  PEHIeHWH 337ad  CBOWCTBA (YHKUMH: YETHOCTb, MEPHUOAUYHOCTD,
OTPaHUYEHHOCTB;

- MPUMEHSTH MPH PEICHNH 3314 MpeoOpa3oBaHus rpaukoB QPyHKINH;

- BJIAJIeTh IMOHATUSAMHU YHUCIOBAs MOCJIEI0BATENbHOCTh, apupMeTHdecKass U TeoMeTpudecKas
IIPOrpeccust;

- MPUMEHSTh IPU PEUIeHUH 3ajjady CBOWCTBA M NMPU3HAKU apU(PMETHUECKOH U reoOMEeTpUYecKOon
IIPOTPECCUM.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueouvix npeomemos:

- ONpeNeNIATh MO Trpad¥kaM M HCHOJNb30BaTh Ui PELICHMs MNPHUKIAIHBIX 3a/1ad CBOMCTBa
peaJIbHBIX MPOLIECCOB M 3aBUCUMOCTEW (HAamOOJbIIME M HAUMEHBIIWE 3HAUEHUS, IPOMEXYTKU
BO3pacTaHMs U yObIBaHMSA (DYHKIMH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOThI, TOUKU Neperuoda,
NEepUOA U T.I1.);

- MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKON CUTYalUH;.

OTpeNeNiATh Mo rpadukaM MPOCTEHIINE XapaKTEPUCTUKU TMEPHOAMYECKHX IPOLECCOB B OMOJIOTHH,
HKOHOMUKE, MYy3bIKE, PaAHOCBA3H U Jp. (aMILTUTY /1, IEPUOJ U T.I1.)



dnemenmol MamemMamuyecKkozo aHanu3a

- Bnamers moHsATHEM OECKOHEYHO YOBIBalOIIasi TEOMETpHUYEcKas TPOrpeccHsi M YMeETh
IIPUMEHSATH €r0 IPU PEILICHNUH 3aa4;

- IIPUMEHSATD JUJIS PELICHU 3a1a4 TEOPUIO IIPEIEIIOB;

- BIAJETh  TOHATHAMU  OECKOHEYHO OoyblMe W OECKOHEYHO  Majible  YHCJIOBBIC
NOCJIEIOBATEIbBHOCT U YMETh CpPaBHMBATh OECKOHEYHO Oonblie M OECKOHEYHO Malble
[IOCIIEI0BATEIBHOCTH;

- BJIA/IETh MOHATUSMMU: IPOU3BOIHAS (DYHKIIUHU B TOUKE, POU3BOIHAS (QYHKIINY;

- BBIUUCIIATH POU3BOJIHBIC 3JIEMEHTAPHBIX (PYHKIMH 1 X KOMOMHALINH;

- uccie0BaTh (PyHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI;

- CTPOUTH TPa(UKH U MPUMEHATH K PEUICHHUIO 3aj[a4d, B TOM YHCJIE C TapaMeTPOM;

- BJIaJIETh MOHATHEM KacaTelbHas K rpa@uky QYHKIMHU U YMETh IMPUMEHATH €ro MpH perieHun

— BJIQJICTh MOHIATUSAMH TepBOOOpa3Hast (PyHKIHS, OTpeIeIeHHbIH HHTErpall;

- npuMeHsTh TeopeMy HbroTona—JIeitOHuIa 1 ee cneACcTBUS IS pelIeHus 3a/1ad.

B nosceonesnoul scuznu u npu uzyyeHuu Opyeux y4eOHuix npeomemos:

— peniaTh MPUKIaJHbIC 33ja9d U3 OUOJIOTHH, (PU3UKH, XUMUN, SKOHOMHKH U JPYTHUX MPEIMETOB,
CBSI3aHHBIE C CCIIEJOBAHUEM XapAKTEPUCTHUK ITPOLIECCOB;

HMHTEPIIPETUPOBATH MOJTYUYEHHbIE PE3YIIbTAThI

Cmamucmuka u meopus ¢eposasmuocmeil, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMH OMHCATEIHHBIMU XapaKTEPUCTUKAMH YHCIOBOTO HAOOpa, OHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee;

- ONEepPUPOBATh TMOHATHUSMHU: YACTOTA M BEPOSTHOCTH COOBITHSA, CyMMa U MPOU3BEICHUE
BEPOSATHOCTEN, BEIUUCIIATH BEPOSITHOCTU COOBITUI Ha OCHOBE MOJCUYETA YHCa UCXO/I0B;

- BJIQJIETh OCHOBHBIMH MOHSATHSAMHA KOMOMHATOPUKH U YMETh UX MPUMEHSITH TIPU PEIICHUH 3a/1aY,
- UMETh MpeJICTaBlIeHne 00 OCHOBAX TEOPUHU BEPOATHOCTEH;

- MMETh TPEACTAaBICHHE O JUCKPETHBIX U HENPEPBIBHBIX CIYYalHBIX BEJIMYMHAX U
pacnpezeNieHusX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJTUYHH;

- HMMETh MPEJCTaBICHUE O MATEMATHYECKOM OKUJAHUU U JUCIEPCUN CITyYalHbIX BEIUYHH;

- HMMETh MPEJCTaBICHUE O COBMECTHBIX PACTIPEACIICHUSIX CTyYailHbIX BEIUYUH;

— MIOHMMATh CYTh 3aKOHA OOJIBIIMX YHMCET U BBIOOPOYHOTO METO/1a U3MEPEHMSI BEPOSTHOCTEN;

- UMETh TMpPEeJCTaBJIeHHE O HOPMAJbHOM  paclpeleleHMd M TpuMepax HOPMAaJbHO
pacipeeNeHHbIX CTyYailHbIX BEIUYUH;

— UMETh IPEJICTABICHUE O KOPPEIALMH CIyYailHbIX BEJIUYHUH.

B nosceonesnoti scuznu u npu uzyyeHuu Opyeux npeomemos:

— BBIYHCTISITH MIIM OLICHUBATh BEPOSTHOCTH COOBITHII B peaIbHOM KHU3HH,

BBIOMPATHh METOIBI MTOIXOIAIIETO MPEACTABICHHS M 00paOOTKH TaHHBIX

Texcmoesvie 3a0auu

- Pemrate pa3Hble 3a/1a4i NOBBIILIEHHON TPYJHOCTH;

- aHAJIM3UPOBATh YCIIOBUE 3a/ayd, BHIOMpATh ONTHUMAJbHBIM METOJ pelIeHHs 3aJauH,
paccMaTpuBasi pa3IMyHbIe METO/IbI;

— CTPOUTHh MOJIENIb PEUICHMs 3aJaud, IPOBOAMTH JI0KA3aTEIbHBIE PACCYXkACHUS NPU PELICHUN
3a/1auu;

- pemiats 3a1a4n, Tpedyrorire mepedopa BapuaHTOB, IPOBEPKH YCIOBUH, BBIOOpA OMITUMAIHLHOTO
pe3yJbTaTa;

- aHAJIM3UPOBaTh M MHTEPHPETHPOBATH MOJIYYCHHBIE PEIICHHUS B KOHTEKCTE YCJIOBHS 3a/Jauu,
BBIOMPATH peIICHUs, HE IPOTUBOPEYAIE KOHTEKCTY;

- MEepPEeBOUTh MpPHU PpELICHUM 3ajaud HH(QOpMAalMio W3 OJHOW (QOpMBI 3amUCH B JIPYTyIo,
UCTIONB3YS IPU HEOOXOUMOCTH CXEMBI, TA0JIHUIIbI, TPpadUKH, TUATPAMMBI.
B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:



pelarh MPaKTUYECKHE 3aJa4 U 33a4d U3 APYTHX IPEIMETOB

T'eomempusn

- Brnaznets reoMeTpu4eCKUMU MOHATHAMHU IPU PELICHUU 3a/1a4 U MPOBEICHHH MaTEeMaTHYECKUX
pacCyXICHUM;

- CaMOCTOSATENIBHO (POPMYIIUPOBATH ONPEAEIECHUS] TECOMETPUIECKUX (PUTYD, BBIABUIATh THIIOTE3bI
O HOBBIX CBOMCTBAaX M IpPU3HAKaX reoMeTpu4ecKux (GUryp u oOOCHOBBIBATh WJIM OIPOBEpraTh HX,
00001aTh WIN KOHKPETU3UPOBATh PE3yJIbTAaThl HA HOBBIX KJIaccax (Uryp, IPOBOAUTH B HECIIOKHBIX
cilydasix Kiaccu(ukanuio GUryp no pasiudyHbM OCHOBaHMAM;

- UCClIeIoBaTh YEPTEXKU, BKIOYas KOMOWMHauuMu GuUryp, H3BJIE€KaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALINIO, IPEACTABICHHYIO HA YepPTEXKaX;

- pelmars 3aJa4d T€OMETPUYECKOTO CONEP)KAHMA, B TOM YHUCIIE B CUTyalUsaX, KOTJa aJrOPUTM
pelIeHusl He CleAyeT SIBHO M3 YCJIOBHS, BBIIOJIHATh HEOOXOAMMBIE MJIsl peIleHHs 3aJaud
JIOTIOJIHUTENbHbBIE TTOCTPOEHUs], HCCIEA0BaTh BO3MOXKHOCTb IIPUMEHEHHUS TeopeM M (opmyn ams
pelIeHus 3a1a4;

- yMeTh (pOpMyYIHPOBATh U IOKA3hIBATH TE€OMETPHUYECKHE YTBEPIKICHNUS;

- BIIICTh MOHATUAMM CTEPEOMETPHH: NTPU3Ma, MapaJuIeNeNuIe]], INPaMUIa, TETPadp;

- UMETb MpeACTaBICHUs 00 aKCHOMaX CTEPEOMETPHUM U CIEJCTBUAX U3 HUX U YMETb MPUMEHATh
UX [IPU PELICHUN 3a/1a4;

- YMETb CTPOUTH CEUEHHUS MHOTOIPDAHHUKOB C HCIOJB30BAHUEM PAa3JIMYHBIX METOJIOB, B TOM
YHCIIE U METOJA CIIE/IOB;

- UMETb MIPEJCTABICHHUE O CKPEIUBAOIIUXCS MPSIMBIX B IIPOCTPAHCTBE U YMETh HAXOJUTh yIoJl U
paccTosiHUE MEXY HUMU;

- IIPUMEHATH TEOPEMBI O MAPAIIEILHOCTH MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE MIPH PEIICHUH
3ajad4;

- YMETh IPUMEHATh NapaljielbHOe IPOEKTUPOBaHUE [T n300pakeHust puryp;

- YMETb IPUMEHATH NEPIEHIUKYIIIPHOCTH IPAMOM U INIOCKOCTH NP PELICHUN 3a7ay;

- BIAJIETh MOHATUSMH OpPTOTOHAIBHOE IPOCKTHPOBAHME, HAKIOHHBIE M UX IPOEKIHUH, YMETb
IIPUMEHATH TEOPEMY O TPEX NMEPHEHIUKYIISIPax MPU PELICHUH 3a/1a4;

- BJIAJ€Th MOHSATUSAMH PAcCTOSHUE MEXIy (urypamu B MpOCTPAHCTBE, OOIIMII MEpIEeHAUKYIISIP
JBYX CKPEIIMBAIOIIUXCS MPAMBIX U YMETh IPUMEHATH UX IIPU PELICHUH 3a/1a4;

- BIIIETh IOHATHEM YTOJl MEXAY IIPSIMON U IJIOCKOCTBIO U YMETh IPUMEHATDH €T0 MPU PEILICHUN
3ajad4;

- BIAJCTh TOHATUSAMHU JBYI'PAHHBIA YIOJ, YroJI MEXKIY IUIOCKOCTSAMM, MEPIEHANKYJISIPHbIE
IUIOCKOCTH M yMETh IIPUMEHATh UX IIPU PELICHUU 3a/1a4;

- BIIAJIeTh MOHATUAMM NIPU3MA, MapaJUIeIeUIe] U IPUMEHATh CBOMCTBA Napaielenunesa npu
pEIIEeHNN 3a7ay4;

— BJIAJIETh IOHATUEM MPSAMOYTOJIbHBIN MapallIeIeuIIe] U IPUMEHTh €ro IIPU PEIEHUH 3a1a4;

- BJIAJI€Th NOHATHAMU NMHUPAMUJA, BUIbl MUPAMUJ, DJIEMEHThI NPAaBUWIBHOW NMUPAMUIBI U YMETh
IIPUMEHATH UX NPU PELICHUU 3a/1ay;

- UMETH IIPEJCTABICHHUE O TeOpeMe DIlepa, IPaBUIbHBIX MHOIOIPaHHHUKAX;

- BIIAJIETh MOHATHUEM ILIOLAAU IIOBEPXHOCTEH MHOIOTPAaHHUKOB M yMETh IPUMEHATH €ro INpH
pEILIEHNN 3a1ay4;

— BJIAJETh MOHATHAMU Tella BpalleHus (LWIMHIP, KOHYC, ap U cdepa), UX CCUCHUS U YMEThb
IIPUMEHATH UX NPU PELICHUH 3a/1a4;

- BJIIETh NOHATUSAMHU KacaTEJIbHBIE MPSMBIE U IJIOCKOCTH U YMETh IPUMEHATH U3IPH PEIICHUU
3ajad4;

- UMETh MPEJCTABICHUs] O BIMCAHHBIX U ONUCAHHBIX c(pepax U yMeTb NPUMEHATh UX IpH
pELIEHNUH 3a/ay;

- BJIAJIETh MOHATHAMHU 00bEM, 0OBEMbl MHOTOTPAaHHUKOB, TEJ BPAILCHUS U MPUMEHATh UX HPU
pEIIEeHNN 3a7ay4;



- HMMETh MPECTaBICHUE O Pa3BepTKe MUIUHAPA M KOHYyCa, IJIOU[aJAd MOBEPXHOCTH IMIMHApPA U
KOHYCa, YMETh MPUMEHSTh UX MPHU PEIICHUHU 3a/1a4;

— HMMETh MPEJICTaBICHUE O IUIOMAN c(Hepbl M YMETh MPUMEHATDH €T0 MPHU PEIICHUH 3a7aY,

- yMEThb pellaTh 3aja4d Ha KOMOMHAIIMU MHOTOTPAHHUKOB U TEJ BPAIICHUS;

— MMETh TPEJCTaBIICEHHUE O MOJAOOMM B MPOCTPAHCTBE M yMETh PEIlaTh 3aJa4yd Ha OTHOIICHUE
00BEMOB U IIIOIIA/IeH TOBEPXHOCTEN MOAOOHBIX (pHUTYD.

B nogceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

COCTaBJISITh C MCIOJBb30BAaHUEM CBOMCTB TE€OMETPUUYECKHX (PUTYP MATEeMATHUYECKHUE MOJICIH IS
pelmieHust 3ajad MpaKkTUYECKOro XapakTepa W 3aJad U3 CMEXHbIX JUCHMIUIMH, HCCIEA0BaTh
MOJIYYCHHBIE MOJICITH i HHTEPIIPETUPOBATH PE3yIbTaT

Bexmopuot u koopounamut 6 npocmpancmee

— Bnanets moHATUSMU BEKTOPHI U UX KOOPAUHATHI;

— YMETh BBITIOJTHITH OTEpAlliU HaJl BEKTOPaAMU;

— HCIOJNIb30BaTh CKAJISPHOE MPOU3BECHIE BEKTOPOB MPHU PEUICHUH 3a/1a4;

— MPUMEHSTh YpaBHEHUE TIOCKOCTH, (OPMYITy PACCTOSHUS MEXy TOUKAMH, ypaBHEHUE cephl
MIPH PEIICHUH 3a]1a4;

— MPUMEHSTh BEKTOPBI U METOJ] KOOPJAUHAT B IPOCTPAHCTBE MPHU PEIICHUH 3a7a4

- Hcropust maTemaTuku

— Nmets npencraBieHue o BKIAAE BBIIAIOIMINXCS MATEMATUKOB B Pa3BUTHE HAYKH;

MOHUMATh POJIb MaTeMaTUKU B pa3BuTuu Poccun

Memoovt mamemamuxu

— Hcrnonb30BaTh OCHOBHBIE METOMBI J0Ka3aTeNbCTBA, MPOBOAMTH JI0KA3aTEIHCTBO M BBIIOITHSTH
ONPOBEPKEHUE;

— MIPUMEHSITh OCHOBHBIE METO/IbI PEIICHUSI MAaTEMaTHUECKUX 3a7ay;

— Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TMPHUPOAC XapaKTepPH30BaTh KpPacoTy H
COBEPIIEHCTBO OKPY>KAIOILEr0 MUPA U POU3BEICHUIN UCKYCCTBA;

— MIPUMEHSTh MPOCTEUIIINE MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
MIPU PEUICHUH MaTeMaTHYECKUX 3a/ay;

MOJIb30BAThCA TMPUKIATHBIMA TpOrpaMMaMd M TpOrpaMMaMd  CHUMBOJIBHBIX BBIYMCIICHUW IS
HCCIIEIOBAaHHSI MAaTEMAaTHUYECKUX OOBEKTOB

Boinycknux noayuum 603mMoiCHOCHb HAYHUMbCSL

Dnemenmol meopuu MHOHCECHIE8 U MAMEMAMUYECKOIL 102UKU

- onepuposamv NOHAMUEM ONpeOeleHUsl, OCHOBHbIMU GUOAMU ONpedeleHUll, OCHOBHbIMU BUOAMU
meopem;,

- NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMBA;

- oOnepupoBamb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMBA,

— NPUMEHAMb  Memoo  MaAmemMamudeckol UHOVKYuu Ol  NPOBEOeHUsl PACCYHCOeHUU U
00KA3amenbcme U npu peulenu 3a0ad.

B nosceonesnoil sicuznu u npu uzyueHuu Opyux npeomemos:

UCNONB308AMb MEOPEMUKO-MHOHNCECMBEHHBLU A3bIK U A3bIK IO2UKU OJ11 ONUCAHUSL PEATbHBIX NPOYECCO8
U s6NeHULL, NPU peueHUU 3a0ay Opyeux y4eOHvix npeomemos

Yucna u eviparxcenusn

- CB0DOOHO ONEPUPOBAMb HUCTIOBIMU MHONCECMBEAMU NPU PeuleHUy 3a0ay;

- HNOHUMAMb NPUHUHBL U OCHOBHbIE UOCU PACUUPEHUSL YUCTIOBbIX MHONCECME;

- 871a0emb OCHOBHLIMU NOHAMUAMY TMEOPUU OETUMOCIU NPU PeUuleHUU CMAHOAPMHBIX 3a0ay

- umems 6a308ble NPeOCMABIEHUSL 0 MHONCECBE KOMNIEKCHbIX YUCe]l;

- CB0DOOHO  GLINONHAMb — MONCOECMBEHHble — NPeoOPA308aHUsL  MPUSOHOMEMPULECKUX,
J102apupmMutecKux, cmeneHHuIX 8blpariCeHull;

— enadems opmynou bunoma Hetomona,

- NPUMEHAMb NPU peuteruu 3a0ay meopemy o aunetinom npeocmasienuu HO/;



- npumensims npu peweHuu 3aoay Kumaiickyro meopemy 06 ocmamkax,

- npumensams npu pewenuu 3aoay Manyo meopemy @epmay

- YMemb 8bINOHAMb 3ANUCHL YUCTA 8 NOZUYUOHHOU CUCHeMe CUUCTEHUS,

- NPUMEHSMb NpU peuleHul 3a0ad meopemuKo-4uciosvle QYHKYUL: Yyucio u cymma oeiumernetl,
@yHryuro Diinepa;

- NPUMEHAMb NPU peueHuU 3a0ay yentvle 0poou,

— NpUMeHsmb  NpU  peuleHul  3A0AYUMHO2OYNIEHbL ¢ OelCMEUMEeNbHbIMU U YelblMU
K03 puyuenmamu;

— 61a0emb NOHAMUAMU NPUBOOUMBIL U HENPUBOOUMDbIL MHO20YNeH U HNPUMEHSAMb Ux Nnpu
peutenuu 3a0ay;

- npumensams npu peweruu 3a0ay OCHOBHYIO meopemy aneeopbl;

NPUMEHAMb NpU  peuleHuu 3a0ay npocmetiwiue QYHKYUU KOMHIEKCHOU NepeMeHHOl  Kak
eeomempuyeckue npeoopazoeaHus

Ypasuenus u nepasencmea

— C80000HO  ompedensmb Mun U  GbIOUPAMbL  MemoO  peuleHus  NOKA3AMENbHbIX U
Jo2apupmMuueckux ypasHeHull U HepaseHcms, UPPAYUOHANbHLIX YPABHEHUU U HEePA8eHCMS,
MPUSOHOMEMPULECKUX YPAGHEHUT U HEPABEHCME, UX CUCEM,

— €80000HO peulams cucmemol TUHEUHBIX YPAGHEHULL,

- pewams 0CHOBHbLE MUNblL YPAGHEHUU U HEPABEHCME C NaApPaAMEempaMu,

- npumensims npu peweHuu 3a0ay Hepagencmea Kowiu — Bynaxosckoeo, bepnynnu,

- uMemsb npedcmasierue 0 HePaAGeHCMBEAxX MeHCOY CPEOHUMU CHeNneHHbIMU

Dyukuyuu

- 811a0emsb NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHIMb NPU PEeUeHUU 3a0ay,

NPUMEHAMb MemoObl peuleHus Npocmetiuux OuppepenyuanroHblX YpasHeHull nepeozo U 6mopozo
nopsiOKo8

- Dnemenmol MamemMamuuecKozo aHanu3a

— €80000HO 671a0€eMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYEeCKO20 AHAIU3A OJid 8bIYUCTIeHUs
NPOU3B0OHBIX PYHKYUU OOHOU NePEMEHHOLL,

- CB0D0OHO NPUMEHSAMb ANNAPam MamemMamuiecko20 AHAIU3a Osi UCCAeO08aAHUsL QYHKYULL U
noCmMpoenus 2paguros, 6 Mom yucie Uuccie008anus Ha bINYKIOCMb,

— onepuposams NOHAMuUEM Nep8oooOPA3HOU PYHKYUU 015 peuleHuss 3a0al,

- 061a0emb OCHOBHLIMU c8edeHusiMU 06 unmezpanre Hvromona—Jlelibnuya u eco npocmetiviux
NPUMEHEHUSX,

- onepuposamv 6 CMaHOAPMHbIX CUMYAYUAX NPOU3BOOHBIMU BbICUIUX NOPAOKOS,

- yMemb NPUMEHSIMb NPU PeUleHUU 3a0ay C80UCMEA HeNPEPbIEHbIX QYHKYUIL,

— yMemb npuMeHAmsb nPU peuleHuu 3a0a4 meopemvl Beliepwumpacca;

- yMemb 8bINOAHAMb NPUOIUNHCEHHBIE BLIYUCTEHUS (MemOoObl peuleHUsl YPAGHEeHUU, 8bIYUCTeHUs
onpeoeieHH020 Unmezspana);

— yMemb NPUMEHAMb NPUTIOAHCEHUE NPOUBOOHOU U ONPEOeleHHO20 UHMeZPAaNd K peuleHuro 3a0ay
ecmecmeo3HanUsL,

671a0emsv NOHAMUAMU 8MOPAsl NPOU3BOOHAS, BLINYKIOCMb 2pAPUKA QYHKYUU U YMemb UCCIed08amb
@DYHKYUIO HA BLINYKIOCTD

Cmamucmuka u meopus 6eposmHocmeil, 102uKa u KOMOUHAMOPUKA

— uUMemsb npedcmasieHue 0 YeHmpaibHoU npedeilbHoU meopeme,

- umems npedcmasienue 0 8bI00POUHOM KOIDPuyueHme Koppersiyuu u TUHEUHOU pecpeccull;

- umMemsv npeoCmagieHue O CMAMUCMUYECKUx 2eUunomesax u npogepKe CMAamucmuyecKoll
eunomeswvl, 0 CMaAMUCMuKe Kpumepus u ee ypogHe 3Ha4UMOCmu,

- uMemsb npedcmasienue 0 CesA3U IMIUPUYECKUX U MeoPemuyecKux pacnpeoeneHull;

- umMemsb npedcmasieHue 0 KOOUposanuu, 08OUUHOU 3anucu, 0BOUUHOM depese;



— 671a0emb OCHOBHBIMU NOHAMUAMU — meopuu 2pagosé (epag, eepuwuna, pedpo, cmeneusb
8epuluHbl, NYMbs 8 paghe) u ymenms NPUMEHAMb UX NPU peueHuy 3a0ad,
- umems npedcmasiienue 0 0epesbsx U ymems NPUMeHsmMsb NPU peueHul 3a0ay,
- 811a0emsb NOHAMUEM CEA3HOCIb U YMemb NPUMEHAMb KOMNOHEHMbl CE3HOCMU NpU PeuleHuu
3a0auy,
— yMemb 0Cywecmansams nymu no peopam, oo6xoovl pebep u eepuiut epagha,
- umems npedcmasienue 00 3SUNEPOBOM U 2AMUTLIMOHOBOM NYMU, UMENMb NPEOCMABIeHUe O
MPYOHOCU 3a0a4U HAXOHCOCHUS 2AMUTLINOHO8A NYMIUL,
- 811a0emsb NOHAMUAMU KOHEYHbLe U CHeMHble MHONMCECMBA U YMemb UX NPUMEHSMb NPU peuleHuu
3a0au;
— YyMemb NPUMEHAMb Memoo MAmemMamuyeckol UHOYKYUU,
yMemb npumensims npuHyun Jupuxie npu peuienuu 3a0ay
T'eomempuas
- Hmemwv npedcmasnenue 06 akcuomamuyeckom memooe,
- 811a0emb NOHAMUEM 2eOMEeMPUYECcKUe Mecma moyeK 8 NPOCMpPAHCMeEe U YyMenb NPUMEHSIMb UX
0151 peuleHus 3a0ay;
- yMemb NPUMEHAMb O/l peuleHUsl 3a0ay C80UCMBA NIOCKUX U O8Y2PAHHBIX Y208, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 0151 MPeXePaHHO20 Yed,
- 8nademsv NOHAMUEM NEPNEeHOUKYIAPHOE CeyeHue NpusmMbl U yMemsv HPUMEHIMb e20 Nnpu
peutenuu 3a0ay;

umems npedcmasienue 0 080UCMBEHHOCIU NPABUTLHBIX MHO202DAHHUKOG,

8nademsv NOHAMUAMU YEHMPAIbHOe U NAPAIelbHOe NPOeKMUPOSAHUe U NPUMEHAMb UX Npu
ROCMPOEHUU CeUeHUll MHO202PAHHUKO8 MeMOOOM NPOEKYUll,
— uUMemsb npeocmasieHue 0 pazeepmke MHO202PAHHUKA U Kpamyauuiem nymu Ha no8epXHOCmuU
MHO202DAHHUKA,
- umMems npedcmasienue 0 KOHUYECKUX Ce4eHusix,
— uMemsb npeocmasienue 0 Kacamowjuxci cgepax u KomOuHayuu men 8paAwjeHus u ymemby
NPUMEHAMb UX NPU PEUEHUU 3A0aY,
- NPUMEHSIMb NPU PEUeHUU 3a0ay YOPMYLy pAcCMOsHUS OM MOYKU 00 NJIOCKOCMIL,
— 81a0emsb PA3HbIMU CROCOOAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMemb HPUMEHAMb Hpu
peuieHuu 3a0ad,
- NpUMeHsIMb NpU peuleHur 3a0ay U OOKA3AMeNbCmee meopem 6eKMOPHbIU Memoo U Memoo
KOOpOUHam;
— umMemsb npedcmasieHue 00 aKkcuomax 0ovema, nNpuMeHsams Popmyibl 00bEMO8 NPSAMOY20IbHO20
napanneienuneoa, npusmbl U NUPamuobl, mempa’aopa npu peueHuu 3a0a4,
- npuUMeHsims meopemvl 06 OMHOUWEHUSAX 00bEMO8 NPU peuleHUl 3a0ay;
- NpUMeHsIMb UHMe2PAal OISl BbIYUCTIEHUS 00bEMO8 U NOBEPXHOCMEU Mell 8PAUEHUS, GbIYUCTEHUS]
nI0WAoU chepunecko2o nosaca u 00vema uwapo8ozo Clos;
- uMemsb npedcmasgieHue 0 OBUNCEHUSX 8 NPOCMPAHCMEe: NAPAJLIETbHOM NepeHoce, CUMMempUU
OMHOCUMENbHO NIOCKOCHU, YEHMPATbHOU CUMMEMPUL, NOBOPOMe OMHOCUMENbHO NPSIMOLL, SUHMOBOT
CUMMempuU, ymems NPUMEHAMb UX NPU peuleruy 3a0ad;
- umems npedcmasienue o nIoWAoU OPMOLOHANLHOU NPOEKYUU,
- uMemsb NpeocmasieHue 0 MPExePAHHOM U MHO2OZPAHHOM Yele U NPUMEHSAMb CEOUCMBd
NIOCKUX Y2lI08 MHO202PAHHO20 Yella NPU peuleHuu 3a0ay;
- uMemsb npedCmagieHus 0 NPeoopPaz08anul NOOOOUsL, 2OMOMEMUU U YMemb NPUMEHAMb UX Npu
peutenuu 3a0a4;
- yMemb peuams 3a0auu Ha NI0CKOCMU MemoOaMu cmepeomempuu,
yMemb npumMeHsIms opmyavl 06beM08 npu peuleHuy 3a0a
Bexmoput u koopounamul ¢ npocmpancmee
- Haxooums 0bvem napaiienenunedd u mempal’opa, 3a0AHHbIX KOOPOUHAMAMU CBOUX BEPULUH,



- 3a0a8amo NPAMYIO 8 NPOCMPAHCIEE;
- HAaxoo0ums paccmosiHue om moyku 00 NI0CKOCMU 8 cucmeme KOOpOuHam,
HAxXo0ums paccmosnue Mexcoy CKpeuwusaromuMUucs RPAMuIMU, 3a0aGHHbIMU 8 Cucmeme KOOPOUHAM

@DopMBbI TPOMEKYTOUHOM aTTECTAIIMK: POMEKYTOUHASI ATTECTALIMSI IPOBOJUTCS B BU/I€ KOHTPOJIBHBIX padoT.
BHauane rojga npoBoauTCs cTapToBast KOHTPOJIbHAst paboTa, B KOHIIE roJia IPOBOAUTCS UTOTOBAs
KOHTpOJIbHas paboTa.



