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1. MACIHOPT NPOTPAMMBI YYEBHOM JUCIHHUITJINHBI
MATEMATUKA)»

1.1. Ob6aacTh NpMeHeHHs] IPOrPaMMBbI

[Iporpamma y4eOHOW mguCHMIUIMHBI «MaTteMaTukay TpeJIHa3HAYeHA Uil H3YYCHUs
MaTEeMaTHKd B MPO(EecCHOHANBHBIX  O00pa30BaTENbHBIX  OpPraHU3aAlUAX, pPeaTH3yIOIINX
00pa3oBaTeNbHYIO MIPOrpaMMy CpPEIHETO O0IIero o0pa3oBaHus B MpeiesiaXx OCBOSHUSI OCHOBHOM
npodeccuoHanbHOM oOpa3oBatenbHOM mporpammbl CIIO Ha ©6a3e OCHOBHOro 00ILEro
o0Opa3oBaHHUs TPH TOJTOTOBKE CIEIHAIMCTOB CPEAHEr0 3BeHa 1o crenuanbHocTd 46.02.01
JlokyMeHTanbHOe oOecrieueHre ynpaBlIeHUs] U apXUBOBEICHHE

Pabouas nmporpamma pa3paboTaHa Ha OCHOBAHHUU:

1. "[IpumepHOil OCHOBHOW O0O0Opa30BaTEIBLHOM TPOTPAMMBI  CPEIHEro  OOIIETO
oOpazoBanus" (omobpeHa perieHueM (eaepaabHOr0 y4eOHO-METOAUYECKOTO OOBEIUHEHUS 1O
oOuiemy oOpa3zoBaHuto, NpoTokoa oT 28.06.2016 N 2/16-3);

2. CornacHo «Pa3biCHEHUSMH M0 pealn3ali 00pa30BaTENILHOM MPOrpaMMBbl CPEIHETO
olmiero o0Opa3oBaHMsi B IIpeleiax OCBOCHHMS 00pa3oBaTeNbHBIX IPOrpaMM  CpPEAHEro
npodeccroHaIbHOro 00pa3zoBaHust Ha 6a3e OCHOBHOI'O 00IEro 00pa3oBaHUs C y4eTOM TpeOOBaHHMA
OI'OC u npoduis nosrydaemoro npodeccuonanbHoOro oopasosanus» (mporokon Ne 1 ot 10 anpens
2014 r. HMC UIIO ®TI'AY «®UPO») yuyeOHast AMCLUUIUIMHA U3yYaeTCs C YYETOM COLUAJIbHO-
AKOHOMHUYECKOTO Tpoduiis npodeccnoHaIbHOTO 00pa30BaHuUs.

VYueOHast qUcUMIUIMHA U3y4aeTcs Ha 1 Kypce.

1.2. Mecro OMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOH 1npodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI MPOrpaMmMbl: ydeOHas AUCHUIUTMHA «MaTteMaThKa) OTHOCHTCS K CTPYKTYpe
0011e00pa3oBaTeIbHOrO MKIIA OCHOBHOM MpodeccrnoHalbHOM 00pa3oBaTeIbHON TPOrPAMMBI.

1.3. lesan u 3axa4m y4eOHOH AUCHUILVINHBI — TPeOOBAHMA K pe3yJbTaTaM OCBOCHHS
AUCHHUILINHBI:

OcBoenue cojacpKaHusg ydeOHOM IUCHHUIUIMHBI «MaremaTtnka» oOecrednBaeT
JOCTHKEHUE CTYJEHTaMHM CJIEIYIOINUX Pe3yJbTATOB:

JIMYHOCTHBIX:

- ¢(OpMHUPOBAHHOCTb NPECTABICHUNH O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CpEJICTBE MOJICTMPOBAHUS SIBJICHUN U TPOIIECCOB, UAESIX U METOJaX MaTeMaTHKH;

- T[OHMMaHUE 3HAYMMOCTM MAaTEMaTHKH M HAay4YHO-TEXHHUYECKOIO IIporpecca,
c(OpMHUPOBAHHOCTH OTHOILLIEHUS K MATEMAaTHKE KaK K 4aCTH O0IIeYeI0BEYECKON KyIbTYphl Uepes
3HAKOMCTBO C UICTOPHUEN Pa3BUTHUS MaTEMATHUKH, SBOJIIOLIMEN MaTEMAaTUUECKUX UIEH;

- pa3BUTHE  JIOTUYECKOTO  MBIIUIEHHUS,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMUYECKOHN KYJIbTYpPbI, KpUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXO0AUMOM Ui Oy Iymiei
podeCCHOHAIBHON JAEATETLHOCTH, JIJIS1 IPOJOJKEHUS 00pa30BaHUs U CaMOOOPa30BaHMs

- OBJIa/IeHHE MaTeMaTHYECKUMH 3HAaHUSAMHU U YMEHUSIMHU, HEOOXOAUMBIMHU B TIOBCEHEBHOM
JKU3HU, JUIS OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHMIUIMH W JUCHUIUIUH
npoeCCUOHATBHOIO LUKJIa, JUIsl TOJIy4deHus oOpa3oBaHHs B OO0NacCTAX, HE TpeOYHOIUX
yriyOJIeHHON MaTeMaTUuYecKOi MOArOTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MNPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIIEUTHOHM NpOo(hecCHOHAIBHONM U O0IIECTBEHHOM JesITeIbHOCTH;

- TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIHLHON TBOPYECKOM W OTBETCTBEHHOU
JESTEIIbHOCTH;

- TOTOBHOCTh K KOJUJIEKTUBHOH paboTe, COTPYJHHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-MCCIeI0BaTEeNbCKON, MPOSKTHOM U APYTUX
BHJIaxX JESTEIbHOCTH;



- OTHOIIICHHE K MPO(EeCCHOHANBHON ACITETHHOCTH KaK BO3MOKHOCTH YYacTHs B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;
MeTanpeIMeTHbIX:

- YMEHHUE CaMOCTOSITENIbHO ONpPEAENATh LENu ACSATEIbHOCTH M COCTaBISATH IIJIAHBI
JEATEIIbHOCTH;  CaMOCTOATENIBHO  OCYILIECTBIATh, KOHTPOJMPOBaTb M  KOPPEKTHPOBATH
JeATEIbHOCTh; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI 151 JOCTUKEHUS [TOCTABICHHBIX LEeH U
peanusaluy 1jaaHoB JeSTEIIbHOCTH; BHIOMPATh YCIEUIHbIE CTPATErHH B Pa3IMUHbIX CUTYaLUsX;

- YMEHHME NPOAYKTUBHO OOIIATHCA M B3aUMOJCHCTBOBaTH B IPOLIECCE COBMECTHOM
JeSITEIbHOCTH, YUUTHIBATh MO3ULUU IPYTUX YUaCTHUKOB J€ATEIbHOCTH, 3(PPEKTUBHO pa3pelaTh
KOH(JIUKTBL;

- BIAQJCHME HABbIKAMHU II03HABATEJBHOM, YyueOHO-UCCIIEOBATEIbCKON M IMPOEKTHON
NEeSITeIbHOCTH, HAaBBIKAMU  paspellieHHss MpoOjieM; CIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIIEHUs NMPAKTUYECKUX 3a]ad, IPUMEHEHUIO Pa3IndHbIX
METOJOB I103HAHMUS;

- TOTOBHOCTb U CIIOCOOHOCTHh K CaMOCTOSTEIbHOM HH(OPMALMOHHO-IIO3HABATEIBHON
JEeSTENIbHOCTH, BKIIOYash YMEHHUE OPHEHTHPOBATHCA B Pa3WYHBIX HMCTOYHUKAX HH(poOpmammu,
KPUTHYECKH OIIEHMBAThb W HMHTEPIPETUPOBATH HHGOPMALMIO, MOIYYaeMYI0 W3 pa3iIMYHBIX
HUCTOYHUKOB;

- BJIAJICHHUE SA3BIKOBBIMM CPEJICTBAMM: YMEHHE SICHO, JOTMYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE A3BIKOBBIEC CPEICTBA;

- BJIAJICHUE HABBIKAMM II03HABATEJIbHON pEQUIEKCMH KaK OCO3HAHMSI COBEPIIAEMBIX
JIEACTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOEIO 3HAHUS U
HE3HAaHMs, HOBBIX IIO3HABATEIIBHBIX 3a7a4 U CPEACTB IS UX JOCTHKEHNUS,

- LEJNEeyCTPEeMJICHHOCTh B IOMCKaX W NPUHATHM pPELICHUH, COOOpasUTEIbHOCTh H
UHTYULIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEACTABICHUI; CHOCOOHOCTh BOCHPUHHUMATH
KpacoTy U FapMOHHIO MUDA;

npeAMeTHBIX:

- ¢(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YacTH MUPOBOHN KYIBTYPHI U
MecTe MaTeMaTUKU B COBPEMEHHOM LMBWIM3ALMH, CIOCO0AaX ONMUCAHMS SIBJICHUI peanbHOTO
MHpa HA MATEMATHYECKOM SI3bIKE;

- ¢(OpMUPOBAHHOCTH MPEACTABICHUNA O MaTEMaTHYECKUX MOHATUAX KaK BaKHEHIINX
MaTeMaTH4YEeCKUX MOJENSAX, IMO3BOJAIOIIMX ONUCHIBAaTh W HU3Yy4YaThb pa3HbIEe MPOLECCH U
SBJICHHUS;

- IOHUMAaHUE BO3MOXKHOCTH aKCHOMATUYECKOT0 OCTPOEHUSI MAaTEMaTUYECKNUX TEOPU;

- BJIAJICHUE METOJJaMH J10Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX IPUMEHSATh,
MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€ PELICHHUS 3a/1a4;

- BJIAJICHUE CTAHAAPTHBIMU IIPUEMaMHM PEIICHUs PAlUOHAIBHBIX U UPPALHOHAIBHBIX,
MIOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHUCTEM;
UCIIOJIB30BAHNE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCJIE Il IIOMCKA ITyTH PEIICHUS
Y WITIOCTPALUM PEIICHNs] YPABHEHUN U HEPABEHCTB;

- c(pOopMUPOBAHHOCTh MPEACTABICHUH OO0 OCHOBHBIX MOHATHUAX MaTEMaTHYECKOTO
aHajlu3a M UX CBOICTBax, BJaJ€HUE YMEHUEM XapaKTepu3oBaTh MOBeAeHHUE (YHKIUH,
WCIIOJIb30BAHUE MOJIYYECHHBIX 3HAHUM U1 ONMCAHMS U aHAIU3a PEajJbHbIX 3aBUCUMOCTEN;

- BJIaJI€HHE OCHOBHBIMH MOHATHUSIMHU O INIOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, X OCHOBHBIX CBOMCTBAX;

- ¢hOpMUPOBAaHHOCTH YMEHHs PAcCIO3HABaTh reoMeTpudYeckre (GUTyphl Ha YepTekax,
MOJEJISIX U B peajlbHOM MHpE; NPUMEHEHHE M3YyUEHHBIX CBOMCTB reoMeTpuyeckux (Guryp u
dbopMyI 1S pelIeHus] TEOMETPUYECKHX 3a7ad M 3a/1ay ¢ MPAKTHYECKUM COJIEpKAHUEM;

- chOpPMHUPOBAHHOCTh MPEJICTABICHUH O TMporeccax M SBICHUAX, HMEIOIINUX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHUPE, OCHOBHBIX
MOHATHSAX JIEMEHTAPHON TE€OPHUU BEPOATHOCTEM;

- YMEHUU HaXOJIUTh U OIEHUBATh BEPOSITHOCTU HACTYIUICHUS] COOBITHI B MPOCTEUIINX
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MPAaKTUYCCKHUX CUTyalludX U OCHOBHBIC XapaKTCPHUCTUKU cnyqaﬁHHx BCJINYHH,
— BJIaACHUC HABbIKAaMU HCIOJb30BaHUA TOTOBBIX KOMIIBIOTCPHBIX IpPOrpaMMm IIpH

CIICHHMU 3a/a4.

Pazgen

I. BeinyCKHUK HAy4YuTCH

II1. BeInyCKHUK MOJXYy4YUT
BO3MOKHOCTh HAYYHUTHCH

Ilenu ocBoeHus

JIJ1st ucrionb30BaHusl B

I[J'DI Pa3BUTHUA MBIIJICHUS,

IIOJIMHO>KECTBO, IIEPECEUECHUE U
00BbeIMHEHHIE MHOKECTB,
YHUCJIOBBIE MHOXKECTBA Ha
KOOPJIWHATHOM IIPSIMOM, OTPE30K,
MHTEpBaJ; — OIEpUPOBATh HA
0a30BOM ypOBHE MOHSATUAMH:
YTBEPKICHHE, OTPULIAHUE
YTBEPKICHUS], ICTUHHBIC U
JIO’KHBIE YTBEP)KJICHHUS, IPUUMHA,
CJIE/ICTBHUE, YACTHBIN Cilydail
o011ero yTBepKIeHus,
KOHTPIPUMED; — HAXOAUTH
nepecevyeHue u 00beTMHCHUE
JIBYX MHOKECTB, MTPEACTABICHHBIX
rpaduYecKu Ha YUCIOBOU
MPSIMOM; — CTPOUTH HA YUCTIOBOM
IIPSIMOM TIOJIMHOKECTBO
YHUCIIOBOTO MHOXECTBA, 3a/IaHHOE
MPOCTEUIIMMHU YCIOBUSIMU; —
pacno3HaBaTh JIOKHbIE
YTBEPKACHHUSI, OIUOKU B
pacCyKIEHUSIX, B TOM YHCIIE C
HCIIOJIb30BAaHUEM
KOHTpIpUMEpPOB. B
MOBCEHEBHOM KU3HU U NIPU
U3YYEHHUHU JPYTUX IPEIMETOB: —
UCIIOJIb30BaTh YHCIIOBBIE
MHOKECTBA Ha KOOPMHATHOM
NpSIMOM JJIs1 OTIMCAHUS PeaTbHBIX
MPOLECCOB U SIBJICHUI; —
IIPOBOAMTD JIOTHYECKHE
pPacCyXJI€HHsI B CUTYaLHsIX
MMOBCEIHEBHOW KU3HU

npeaMera MOBCEIHEBHOM JKU3HU U MCIOJIb30BaHUs B TOBCEIHEBHOM
obecrieueHnst BO3MOXXHOCTH JKU3HU U 00eCTICUeHUs
YCHEIIHOTO MPOI0JKEHUS BO3MOYXHOCTH YCIIEIITHOTO
o0Opa3oBaHus MO MPOJIOHKEHUS 00pa30BaHUs IO
CIIEIUATILHOCTSIM, HE CBS3aHHBIM | CIICIIHAIBHOCTSIM, HE CBSI3aHHBIM C
C IPUKJIAJAHBIM UCIIOIB30BAHUEM | MPUKIIATHBIM UCIOJIb30BAaHUEM
MaTEeMaTHK MaTEeMAaTHK

JIeMeHTbI TpeOoBanusi K pe3yJjabTaTaM TpeboBanusi K pe3yjbTaramM

TEOPHH — OnepupoBaTh Ha 6a30BOM — OnepupoBaTb4 NOHATUIMU:

MHOKeCTB U YPOBHE3 MOHATUSAMHU : KOHEUHOE | KOHEYHOE MHOXECTBO, JIEMEHTHI

MaTeMaTHYeCKOM | MHOYKECTBO, 3JIEMEHT MHOKECTBA, | MHOKECTBA, ITOIMHOXECTBO,

JIOTHKHU nepeceyeHne U 00beAMHEHNE

MHOXECTB, YACJIOBbIE MHOKECTBA HA
KOOPJHMHATHOU IIPSAMOM, OTPE30K,
WHTEpBAaJ, OJyUHTEPBAL,
IIPOMEKYTOK C BBIKOJIOTOW TOYKOM,
rpaduyeckoe npeacTaBieHUue
MHOXECTB Ha KOOPJAUHATHOMN
IJIOCKOCTH; — OIIEpUPOBATh
MOHATHUAMMU: YTBEP)KICHUE,
OTPULIAHHUE YTBEPXKACHUS,
VCTUHHBIE U JIOKHBIE YTBEPKICHMS,
IIPUYMHA, CJICICTBUE, YACTHBIN
cllyyail 00IIEero yTBepkKIeHUsS
MIPUHAJIEKHOCTD JJIEMEHTA
MHOXECTBY; — HAXOJUTh
nepecedyeHue u 00beJMHEHNE
MHOXECTB, B TOM YHCIIE
IPEJCTAaBICHHBIX TpapUUECKu Ha
YHUCJIOBOW MPSIMOM U Ha
KOOPJAMHATHOM TUIOCKOCTH; —
IIPOBOJIUTH JOKA3aTEIIbHbIE
paccyxaeHus 11sl 000CHOBaHUS
HUCTUHHOCTH YTBEp)KAeHul. B
MOBCEHEBHON KU3HU U MPH
U3Y4YEHUU JPYTUX NIPEIMETOB: —
HCIIOJIB30BATh YUCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW MpPsIMOM U Ha
KOOPJHMHATHOM IIJIOCKOCTH JUIS
OIIMCAHUs PEATIBHBIX MPOLIECCOB
YTBEpXKACHUS, KOHTPIIPUMED; —
IIPOBEPSATH

IIPUHAJICKHOCTD JJIEMEHTA
MHOJKECTBY; — HAXOJUTh
nepecedyeHne u 00beJMHEHNE
MHOXECTB, B TOM YHCJIE




IIpEeJICTaBICHHBIX Ipapuuecku Ha
YUCIJIOBOM IIPSMOW U Ha
KOOPJAWHATHOM MIIOCKOCTH; —
IIPOBOAMTH JOKA3aTEIbHbIE
paccyxaeHus 111 000CHOBAaHUS
HWCTUHHOCTH yTBEpXKIeHU. B
IIOBCEITHEBHOM KU3HHU U IIPU
U3Y4YECHHUH JPYTUX IPEIMETOB: —
UCIIOJIB30BATh YUCIIOBbIE MHOXKECTBA
Ha KOOPIWHATHOMU IIPSIMOM U HA
KOOPJHMHATHOM IIJIOCKOCTH IS
ONMCAaHUS PEAIBHBIX IPOLECCOB U
SIBJICHUH; — IIPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B
CUTyalUsX IOBCEJHEBHON KHU3HH,
IIPU PELIECHUH 3a/1a4 U3 IPYTUxX
IIPEIMETOB

YUuciaan
BbIpaKeHUs

— OnepupoBaTh Ha 6a30BOM
YpOBHE NOHATUSAMU: LIEJI0€ YUCIIO,
JITUMOCTh YUCell, 0OObIKHOBEHHAs
Ipo0Bb, AeCATUIHAS IPOOb,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAUEHUE YnCcIa,
4acTh, 0151, OTHOLIEHUE,
IIPOLIEHT, IOBBILLIEHUE U
NOHWKEHUE HA 3alaHHOE YUCIIO
MPOIIEHTOB, MaCIITa0; —
OIepUpoBaTh Ha 6a30BOM YpOBHE
MOHSTHSMH: Jlorapudm guca,
TPUTOHOMETpHUYECKAs
OKpPYXHOCTb, TpajlyCcHasi Mepa
yria, BeJIMYMHA YIJIa, 3alaHHOTO
TOYKOM Ha TPUTOHOMETPUYECKON
OKPY>KHOCTHU, CUHYC, KOCUHYC,
TAHT'€HC U KOTAHI'€HC YIJIOB,
UMEIOIIUX TPOU3BOJIBHYIO
BEJIMUMHY; — BBIIIOJIHATH
apupMeTUIECKHE ICUCTBHUS C
LIEJIBIMU U pallMOHAJIbHBIMU
YHUCIJIaMU; — BBITIOJIHSTh
HECJIOKHBIE MPe00pazoBaHMs
YHUCJIOBBIX BBIPAXKEHUH,
coJiepKalliX CTENEeH! YHCeT,
a100 KOPHU U3 YHCel, JIN00
Jorapu(Mmbl YUCeIl; — CpPaBHUBATh
paloHaIbHbIE YUCTIA MEKITY
co00i1; — OLIEHUBATD U
CPaBHUBATh C PALMOHATBHBIMU
YHUCJIaMU 3HAYEHUSI LIETTbIX
CTEIIEHEN YuCell, KOPHEU
HaTypaJIbHOM CTENIEHU U3 YHUCEIl,
J0rapu(pmMOB YHCeN B IPOCTHIX

— CB00OIHO OIIEPUPOBATH
IIOHATHUAMU: LICJIOC YUCIIO,
JEIMMOCTh YUCEeJl, OOBIKHOBEHHAS
npo0b, AeCATUIHAS APOOD,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAUYEHUE YncTa,
4acThb, JOJIS1, OTHOILICHHE, Ha
3aJJaHHOE€ YMCJIO MPOLIEHTOB,
MacITad; — MPUBOAUTH IPUMEPHI
YUCEIl ¢ 3aITaHHBIMU CBOMCTBAMH
JEIMMOCTH; — OIIEPUPOBATH
MOHSITUSIMH: JTorapu(M yucna,
TPUTOHOMETPHUYECKAsA OKPYKHOCTb,
pajnaHHas U TpajycHas Mepa yria,
BEJIMYMHA yTJIa, 3aJaHHOTO TOUYKOU
Ha TPUTOHOMETPUIECKOM
OKPY>KHOCTH, CHHYC, KOCHUHYC,
TaHTeHC U KOTAHTeHC YTJIOB,
MMEIOIINX MTPOU3BOIBHYO
BEITMYMHY, YUCIIA € U TT; —
BBITIOJIHATH apu(PMETHYECKUE
JeCTBHSL, coueTasi yCTHbIE U
MUCbMCHHBIC TPHUEMBI, ITPUMCHSA
pU HEOOXOIUMOCTH
BBIYUCIIUTCIIBHBIC MPOLCHT,
MOBBILICHUE U TOHKEHUE
YCTPOMCTBA; — HAXOAUTH 3HAYEHHUS
KOpHSI HaTypaJIbHOM CTENIEHH,
CTETICHH C PAIIMOHAIBHBIM
rmoKasaTesiem, Jorapudma,
HCIOJIB3YS IpH HGO6XO,Z[I/IMOCTI/I
BBIUYHCIIUTENbHBIE YCTPOICTBA; —
MOJIb30BaThCA OIICHKOM U
MIPUKHJIKOW ITPU IPAKTUYECKHUX
pacuerax; — IPOBOJUTH MO




cirydasix; — n300pakaTh TOUKaMu
Ha YUCIIOBOM MPSAMOM LIEJIbIE U
paluoHalbHbIEC YUCHA; —
n300pakaTh TOYKaAMH Ha
YUCJIOBOM IIPSMOU LIEJIbIE CTENIEHU
YHCeJl, KOPHU HATYpaIbHOU
CTETICHH U3 YUCE, JTorapru(MbI
YHUCeJ B IPOCTHIX CIydasx; —
BBIIIOJIHATH HECJIOKHBIE
npeoOpa30BaHUsl LIEIIbIX U
JIpOOHOpAIIMOHATBHBIX
OYKBEHHBIX BBIpaKEHUN; —
BBIPAXKATH B IPOCTEHIINX
CIy4asix U3 paBEHCTBA OJHY
NEPEMEHHYI0 Yepe3 JpyTrue; —
BBIYMCIIATH B IPOCTHIX CIy4asx
3HAQUYCHHS YUCIIOBBIX U
OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISISI HEOOXOTUMBIC
MOJICTAHOBKH U NMPeoOpa30oBaHMUs;
— U300paxaTh CXeMaTHYECKH
yToJ1, BEIUYKMHA KOTOPOTO
BBIpa)KE€HA B Ipagycax; —
OLICHUBATh 3HAKU CHHYCAa,
KOCHHYCAa, TAHT'€HCA, KOTAHI'€HCa
KOHKPETHBIX yIJIOB. B
MOBCEHEBHOM )XKU3HU U NIPU
W3YUYEHUU JAPYTUX y4eOHBIX
MIPEAMETOB: — BBINOJIHATH
BBIYMCIICHUS] IPU PEIICHUH 33124
MPAKTHUUECKOT0 XapakTepa; —
BBITNIOJIHATH PAKTHYECKUE
pacyeThl C UCIIOJIb30BAHUEM IPU
HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHUaIOB U BHIYUCITUTEIIBHBIX
YCTPOWCTB; — COOTHOCUTh
peanbHbI€ BEJIMUMHBI,
XapaKTEPUCTUKUA 0OBEKTOB
OKPY’KaIOIIEro MUpa ¢ Ux
KOHKPETHBIMU YUCJIOBBIMU
3HAYEHUSIMU; — UCIIOJIb30BATh
METO/Ibl OKPYTJICHHUS,
NpUOIMKEHUS U IPUKHUJIKH TIPU
pelIeHNN MPaKTUYECKHUX 3a/1a4
MOBCETHEBHOM KU3HU

M3BECTHBIM (POPMYJIaM U MpaBHIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIpA)KEHUH, BKITIOYAFOIIINX
CTENEHHU, KOPHH, JTOTapu(Mbl 1
TPUTOHOMETpHUYECKUE (PYyHKITHH; —
HAaXOJIUTh 3HAYCHUS YUCIIOBBIX U
OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISISE HEOOXOIUMBIE
MOJICTAHOBKH | ITPe0Opa3oBaHus; —
n300paxaTbh CXeMaTHUYECKU yTOJI,
BEJIMYMHA KOTOPOT'O BBIPA’KEHA B
rpajycax Wid pajuaHax; —
UCIIONIb30BATh IIPH PEIICHUH 33139
TaOJIMYHbIC 3HAYCHUS
TPUTOHOMETPUIECKUX (DYHKIUH
YTJIOB; — BBIIIOJIHATH IEPEBO
BEJIMYMHBI yTJIa U3 PaJuaHHON MEpHI
B I'pajlyCHYI0 1 oOpaTHO. B
MOBCEHEBHOW KU3HU U MPU
U3yYEHHUH JPYTUX yU4eOHBIX
MIPEIMETOB: — BBITIOIHSTD ACHCTBUS
C YHCJIOBBIMH JJAHHBIMU IIPU
peILIeHUH 33]1a4 PAKTUIECKOTO
XapakTepa M 3a7a4 U3 pa3InyHbIX
o0uacTeil 3HaHUil, UCTIONB3YS IPU
HEOOXOAMMOCTH CIPAaBOYHBIC
MaTepHaJbl U BHIYUCIUTEIbHbIC
yCTpOIicTBa; — OLICHUBATH,
CpaBHUBATh U UCIIOJIb30BATh MPH
pelIeHIH PAaKTUIECKHUX 3a/1a9
YHCIIOBbIE 3HAYECHHUS PEATbHBIX
BEJIMYMH, KOHKPETHBIE YNCIIOBBIC
XapaKTepUCTUKH OOBEKTOB
OKpY’KaloIIero MUpa

YpaBHeHnust u
HepaBeHCTBa

— Pemats nuHelHbIE ypaBHEHUS U
HEPABEHCTBA, KBAIPaTHBIE
YpaBHEHHUS; — PeIlIaTh
JorapupMUUECKUe YpaBHEHUS
Buna loga (bx+c)=dwu
IIPOCTENIINE HEPABEHCTBA BUAA

— Pemats panuonaibHsle,
MTOKa3aTeNbHbIE U
JorapupMUUECKUe YPaBHEHUS U
HEpPaBEHCTBA, MPOCTEUIIINE
UppaLMOHAIILHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS,




log a x < d; — pemarp
MoKa3aTelbHbIE YpaBHEHUS, BUIa
a bx+c=d (rae d MmoxHO
MPEJICTAaBUTh B BUJE CTEIICHU C
OCHOBaHHUEM a) U IpocTeumne
HepaBeHcTBa Buaa a x < d (rae d
MOJKHO TPEJICTaBUTH B BHJIC
CTEINEHH C OCHOBAHUEM a);. —
MPUBOIUTH HECKOJIBKO MPUMEPOB
KOpPHEHN IIPOCTEUIEro
TPUTOHOMETPUUECKOT O
ypaBHEHHUS BHJIA: SN X = a, COS X
=a,tgx=a,ctgx=a,raea—
Ta0IMYHOE 3HAUCHHE
COOTBETCTBYIOLIECH
TPUTOHOMETPHUYCSCKON (PYHKIIHH.
B noBceaHeBHOM KHU3HU U IPU
W3YYCHHUH JPYTHX TMPEIMETOB: —
COCTaBJIISATh U pellaTh YPaBHEHUS
U CHCTEMBI YPaBHEHUH MPU
pEIIeHNN HECIIOKHBIX
MpPaKTUYECKUX 3a/1a4

HEPaBEHCTBA M UX CUCTEMBI; —
KCTIOJIb30BAaTh METO/IbI PEUICHUS
YpaBHEHUM: IPUBEJICHUE K BUILY
«TIPOU3BECHUE PABHO HYJIIO» WU
«4aCTHOE PaBHO HYJIIO», 3aMEHA
MEPEMEHHBIX; — UCIIOJIb30BaTh
METOJ UHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB; — UCIOJb30BaTh
rpau4IecKuii METOI IS
NPUOJIMKEHHOTO PEILICHHS
YpaBHEHUI U HEPABEHCTB; —
n300paxarh Ha
TPUTOHOMETPUIECKON OKPYKHOCTH
MHOKECTBO PEIICHUH ITPOCTEUILNX
TPUTOHOMETPUIECCKUX YPABHCHHUU U
HEPABEHCTB; — BBITIOIHATH OTOOP
KOpHEH YpaBHEHUM WIH PELICHUI
HEpPaBEHCTB B COOTBETCTBUU C
JOTIOJTHUTEIBHBIMU YCIOBUSIMU U
OorpaHHYeHUsIMU. B 1moBcesHEBHOM
JKU3HU U TIPU U3YUYEHUU APYTHUX
Y4EOHBIX MPEIMETOB: — COCTABJISATh
U pelliaTh ypaBHEHUS, CUCTEMBbI
ypaBHEHU W HEPaBEHCTBA MPHU
pEIICHUH 33724 JPYTHX YU4EeOHBIX
MIPEAMETOB; — UCTIOJIb30BaTh
YpaBHEHUS U HEPABEHCTBA ISl
MMOCTPOEHHUS U UCCIIEIOBaHUS
MPOCTEUIIINX MATEMATUUECKUX
MO/IeJIel peabHbIX CUTYaINil WK
MPUKJIaAHBIX 3a7a4; — YMETh
MHTEPIPETUPOBATH MOTYUYEHHBIN
TP PEIICHUN yPaBHEHUS,
HEPaBEHCTBA WJIK CUCTEMBI
pe3yJibTaT, OLICHUBATH €T0
MPaBA0NO01001e B KOHTEKCTE
3aJJaHHOM peabHON CUTYyalluH WIIN
MIPUKJIATHON 3a1a4u

DOyHKUUH

— OnepupoBaTh Ha 6a30BOM
YpOBHE TIOHATUSMU: 3aBUCUMOCTh
BEJIMYMH, QYHKITUS, ApTYMEHT U
3HauYeHHEe (PyHKIMHU, 001aCTh
OTIpeNIeIeHUs] 1 MHOXKECTBO
3Ha4YeHUH PYHKIUH, TpaduK
3aBHCUMOCTH, TpaduK QyHKIHH,
HyJU QYHKIIUH, IPOMEKYTKU
3HAaKOMOCTOSTHCTBA, BO3pacTaHUE
Ha YHCJIOBOM MPOMEXKYTKE,
yObIBaHUE Ha YUCIOBOM
MPOMEXKYTKe, HauboIbIlee U
HaMMEHbIIIee 3HAaYCHNE PYHKIUU
Ha YHCJIOBOM TMPOMEXKYTKE,

— OnepupoBaTh NOHATUSIMH:
3aBUCHUMOCTh BEJIMYUH, PYHKIIHS,
apryMeHT U 3Ha4YeHHe (QyHKIIUH,
001acTh OMpEIEIeHNs U MHOYKECTBO
3HA4eHUH PYHKIUH, rpaduK
3aBUCUMOCTH, Tpaduk QyHKIINH,
HYJIU QYHKITUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHCIIOBOM ITPOMEXKYTKE, YOBIBAHUE
Ha YHUCIIOBOM MIPOMEKYTKE,
HauOoJIbIlIee ¥ HAUMEHBIIIEEe
3HaYeHUe (PYHKIMH HA YUCIIOBOM
MIPOMEXKYTKE, TIEPHOIINICCKAS
GyHKIUS, TIEpUOJI, YeTHAS U




nepuoauieckas QyHKIIHS,
HEepuoJi; — OIIEpUPOBATh Ha
0a30BOM ypOBHE MOHSATUSIMHU:
npsiMasi 1 oOpaTHas
NPONOPLUOHATIBHOCTD JTMHEHHAs,
KBaJpaTU4Has, Jorapupmudeckas
U TOKa3aTesbHas (PyHKLIUH,
TPUTrOHOMETpHUUYECKHE (DYyHKINH;
— pacno3HaBaTh rpaduKu
3JIEMEHTApHbBIX (PYHKLIUN: IPSIMOM
U o0paTHO
IPONOPLUUOHATIBHOCTH ,
JIMHEWHOM, KBaJAPATUYHOM,
norapupMUIECKON U
HoKa3aTeabHON QyHKUUH,
TPUTOHOMETPHUYECKUX (DYHKIIHI;
— COOTHOCHTD I'pauKu
AIIEMEHTAPHBIX (DYHKIMNA: TPIMOM
1 oOpaTHOI
IPONOPLUOHAIIBHOCTH ,
JIMHEWHOM, KBaAPATUYHOM,
norapuMuuecKon 1
MoKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPUYECKUX (PYHKIHUH C
(bopMynaMu, KOTOPBIMU OHU
3aJaHbl; — HAXOAHUTH 0 TpauKy
npUOIMKEHHO 3HAUEHUS
(GYHKIMU B 3alaHHBIX TOYKaX; —
OTIpeNieNsATh 10 TpaduKy CBOMCTBA
byHKIMH (HYJIH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
MOHOTOHHOCTH, HAaUOOJIbILINE U
HAauMEHbBIINE 3HAYEHUS U T.I1.); —
CTPOUTH 3CKU3 Tpaduka GyHKIUH,
YAOBJIETBOPSAIOLIEN
MIPUBEIEHHOMY HabOpy yCIIOBUI
(TpOMeXXyTKH BO3pacTaHus /
yObIBaHUs, 3HaUeHUE (QYHKIUU B
3aJJaHHOH TOYKE, TOUKH
SKCTPEMyMOB U T.11.). B
MOBCEIHEBHOM KU3HU U NIPU
W3YYEHUHU JPYTUX TMPEIMETOB: —
OTIpeseNATh 10 Tpaukam
CBOICTBA peasIbHBIX MTPOLIECCOB U
3aBUCUMOCTEH (HanOOIbIIHE U
HauMEHbIIINE 3HAYCHMUS,
IPOMEKYTKH BO3PACTaHUs U
yOBbIBaHUS, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA U T.I1.); —
UHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
IIPaKTUYECKOU CUTyaluU

HedeTHast PyHKIUH; — OTIepUPOBAThH
MOHSATHUSAMH O0OpaTHAas
IPONOPLHUOHATIBHOCTb, JTMHEHHAS,
KBaJpaTU4Has, JjorapupmMudeckas u
nokaszarenbHas QyHKIHH,
TPUTOHOMETPHUUECKUE (PYHKINM; —
OIpeNIeNIATh 3HaueHue (PyHKIUH I10
3HAYEHUIO apryMEeHTa Ipu
pa3NIUYHbIX crioco0ax 3afaHus
(GyHKIUU; — CTPOUTD Ipapuku
U3y4YeHHBIX (DYHKIHI; — ONUCBIBATh
1o rpaduKy U B IpOCTEHIINX
ciydasix o (hopmysie noBeAeHue u
CBOMCTBA (PyHKILUI, HAXOAUTH 110
rpaduky GyHKIMU HAaMOOJIbLINE U
HaMMEHBIINE 3HAYEeHUS; — CTPOUTD
3CcKU3 Tpaduka GyHKIUH,
YI0BJIETBOPSAIOLIEH IPUBEJEHHOMY
Habopy yCIIOBHIA (IPOMEXYTKU:
npsiMasi ¥ Bo3pacTaHus/yObIBaHus,
3Ha4YeHHE QYHKLIUH B 3aJaHHON
TOYKE, TOUKH IKCTPEMYMOB,
ACHMITOTHI, HYJIM (DYHKIMH U T.]1.);
— peliath ypaBHEHUs, IpocTeiime
CHCTEMbl ypaBHEHUH, UCIIOIB3YS
cBOMcTBa (pyHKUMI U UX TpadUKOB.
B noBceHeBHOI KU3HU U TIPU
W3yYEHHUH JPYTUX yUIeOHBIX
IIPEIMETOB: — ONPENEIATH 110
rpad¥kam U UCIOJIB30BaTh AJIs
peleHus MPUKIIAJAHBIX 33134
CBOMCTBA peasIbHbIX IPOLIECCOB U
3aBUCUMOCTEH (HAOOIbIIHE U
HaMMEHBIINE 3HAYCHUS,
IPOMEKYTKH BO3pACTaHUs U
yObIBaHMA (DYHKIIMU, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA, ACUMIITOTHI,
MEePUOJ U T.I1.); —
MHTEPIIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MIPAaKTUYECKOW CUTyalluu; —
OIpeNIeNIATh 10 rpadukam
IIPOCTEUIINE XapaKTEPUCTUKH
NEPUOJINYECKUX MTPOLIECCOB B
OHMOJIOTHH, YKOHOMHKE, MYy3bIKE,
panuoCBs3M U Ap. (aMIUTUTYAA,
NEepPUOA U T.J.




JJIeMeHThbI
MATEeMAaTH
YeCKOro aHAJIN3a

— OnepupoBaTh Ha 6a30BOM
YpOBHE NOHATHUSAMU: ITPOU3BOIHAS
(GYHKIIUHN B TOYKE, KacaTeabHas K
rpaduky GyHKIMH, IPOU3BOTHAS
(GyHKIMHU; — ONpeensiTh
3HaYCHHE TIPOU3BOJHON QYHKINU
B TOYKE 110 U300paKEHUIO
KacaTelbHOM K rpaduky,
IIPOBEJICHHOU B 3TOM TOUKE; —
pelaTh HECJIOXKHBIE 331a4u Ha
MIPUMEHEHHUE CBS3H MEXIY
MIPOMEKYTKAMU MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa (QyHKIUH, C
OJIHOW CTOPOHBI, U
IPOMEXKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATON QYyHKIIMH — C
JIpyroi. B noBceTHEBHOM KU3HU
U TIPY U3YYECHUU APYTUX
IIPEIMETOB— MOJIb3YSCh
rpadukamu, CpaBHUBATh
CKOpPOCTH BO3pacTaHus (pocra,
MOBBIIICHUSI, YBEIUYCHUS U T.11.)
WM CKOPOCTH YOBIBaHUS
(mamenHwusi, CHIOKCHUSI,
YMEHBIIEHUS U T.I1.) BEJINYUH B
pealibHBIX Mpoleccax; —
COOTHOCHUTH TpaKH peabHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OMHMCAHUSAMHU, BKITFOUAIOITUMHU
XapaKTEepUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
MJIaBHOE MOHWKEHUE U T.I1.); —
UCIIOJIb30BaTh TpaduKU peabHbIX
IIPOLIECCOB ISl PEIICHUS
HECJIOKHBIX MTPEIMETOB:
MPUKJIAIHBIX 33]1a4, B TOM YUCJIE
ornpezenss 1no rpaguky cKopocTb
X0/J1a Ipolecca.

— OnepupoBaTh NOHATHSIMU:
Mpou3BoHAs GYHKIMH B TOUKE,
KacaTenpHas K rpaduky QpyHKIUH,
pou3BoAHAs (YHKIIHH; —
BBIYUCTISATH MPOU3BOAHYIO
OJIHOYJIEHA, MHOTOYJICHA,
KBaJIPaTHOT'O KOPHSI, IPOU3BOIHY IO
CYMMBI (DYHKITH; — BBIYUCIIATh
MIPOU3BOIHBIE AJIEMEHTaPHBIX
GYHKIUN 1 UX KOMOWHAIIWH,
UCIIOJIB3Ys CIIPABOYHBIE MaTepUaIbl;
— HCCIEN0BaTh B IPOCTEHUIINX
ciydasix GyHKIUU Ha
MOHOTOHHOCTH, HAXOJIUTh
HauOOJIBbIIINE U HAMMCHBIITHE
3HaYeHUs PYHKIINH, CTPOUTH
rpauKu MHOTOUYJICHOB 1
MPOCTEHIINX PallMOHATBHBIX
(GYHKIUH C UCIIOJIb30BAHUEM
amnmnaparta MaTeMaTU4eCcKOro
aHanu3a. B moBceHEBHOW KU3HU U
[P U3YUYECHHUH IPYTUX yUSOHBIX
MIPEIMETOB: — PEIIaTh MIPUKIIATHBIC
3a/1a4u U3 OMOJIOTHH, (PU3HKH,
XUMHH, SKOHOMHUKH U JPYTHX
MIPEIMETOB, CBSI3aHHBIE C
UCCIICIOBAaHUEM XapaKTEPUCTHK
pEaIbHBIX MPOIECCOB,
HAX0XJICHHEM HAauOOJBIINX H
HAUMEHBIINX 3HAYEHUH, CKOPOCTH U
YCKOPEHUS U T.IL.; —
HHTEPIPETHPOBATH ITOTYICHHBIE
PE3yNIbTaTHI

Craructuka u
Teopusi
BEPOATHOCTEH,
JIOTHKA H
KOMOMHaTOpHKA

— OnepupoBaTh Ha 6a30BOM
YpOBHE OCHOBHBIMU
OTHCaTeTHLHBIMU
XapaKTepUCTUKAMU YHUCIOBOTO
Habopa: cpeaHee
apudmeTnyeckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee
3HAUYEHUS; — OTIEPUPOBATH HA
0a30BOM ypOBHE MOHSATUSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHS,
CIIy4aifHbI{ BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMU
DIIEMEHTAPHBIMU COOBITUSMU; —

— Nmets npeacrasineHue o
JTUCKPETHBIX U HEMPEPBIBHBIX
CHy‘-Iaf/'IHBIX BCIIMYNHAX U
pacnpe/eNieHusIX, 0 He3aBUCUMOCTH
CHy‘-Iaf/'IHBIX BCJINYHH, — UMCTb
MIPEICTaBIICHHE O MATEMaTHIECKOM
OKUJAHWUH U JUCTIEPCUU CITydalHBIX
BEJIMYUH; — UMETh MPECTABICHUE O
HOpPMaJIbHOM paclpeaeieHu ’
pUMepax HOPMaJIbHO
pacmpeesieHHbIX CITyYaifHbIX
BCJIMYHMH, — IOHUMATh CYTbh 3aKOHA
OOJIBIITUX YHCET M BLIOOPOYHOTO




BBIYHCIISATH BEPOSTHOCTH COOBITHI
Ha OCHOBE MOJCYETa Yncia
HCXOM0B. B MOBCEIHEBHOM KHU3HU
Y TIPU U3YYEHHUH JIPYTUX
MPEAMETOB: — OLICHUBATh U
CpPaBHMBATH B MIPOCTHIX CIydasix
BEPOSITHOCTH COOBITHI B
peanbHOM )KU3HU;, — YUTATh,
CONOCTAaBJISATh, CPABHUBATD,
WHTEPIPETUPOBATH B MIPOCTHIX
CIIy4asix peajibHbIE IaHHbIE,
MIPE/ICTaBJICHHBIC B BUJIC TAOJIHII,
Jquarpamm, rpaguKoB

METOJ1a U3MEPEHUSI BEPOSITHOCTEH; —
UMETh MpeJCTaBIeHNEe 00 YCIOBHOU
BEPOATHOCTH U O MOJHOU
BEPOSITHOCTH, IPUMEHSTh UX B
pelLlIeHnN 3aa4; — UMETh
MIPEJICTAaBICHUE O BaKHBIX YaCTHBIX
BHJIaX paclpee’eHUuil U NPUMEHSITh
UX B pElICHUH 3a]1a4; — UMETh
MIPEACTABJICHUE O KOPPEALUH
CIIyYaiHBIX BEJIMYMH, O JIMHEHHON
perpeccuu. B moBceIHEBHOM KU3HU
U IIPY U3YYEHUHU JAPYTUX IPEIMETOB:
— BBIYUCIIATH WM OLIECHUBATH
BEPOSATHOCTH COOBITUH B peaibHON
KHU3HU; — BBIOUPATDH MOAXOISALINE
METOAbI TPEACTABICHUS U
00pabOTKHU TaHHBIX; — YMETh
pelIaTh HECIOXKHbIE 3a7aun Ha
IPUMEHEHHE 3aKOHa OOJIBIINX
qrcell B COLIMOJIOTUH, CTPAXOBAHUH,
3JIpaBOOXpaHEHUH, OOECTIEYeHUN
0€30MacCHOCTH HACEJICHUSI B
Ype3BbIYAITHBIX CUTYAIUSIX

TexcToBBIE
3aaa4u

— Pemrate HecI0KHBIE TEKCTOBEIE
3aJ1a4¥ pa3HbIX TUIIOB; —
aHaAJIM3UPOBATh YCIIOBHE 33JauH,
Py HEOOXOTUMOCTH CTPOUTD IS
€€ peleHus] MaTeMaTUYEeCKYIO
MOJIEIb; — TIOHUMATh U
MCIIONIb30BATh JJISl PEeLICHUS
3aauu nH(GOpMaIHIO,
MPEJICTABICHHYIO B BUJIE
TEKCTOBOM M CHUMBOJILHOI 3aIIHCH,
cXeM, TabIuIl, [uarpamw,
rpaMKOB, PUCYHKOB; —
JIEICTBOBATH I10 AITOPUTMY,
coJiepXKaleMycsi B yCIOBUH
3aJ]a4uM; — UCII0JIb30BATh
JIOTUYECKHUE PACCYKACHHUSI IPU
pelieHuu 3aaa4uu; — paboTaTh ¢
M30BITOYHBIMH YCIIOBUSIMH,
BbIOMpas U3 Bceil nHpopmanuu,
JTAaHHBIE, HEOOXOIUMBIE JIJIS
pelLeHus 3aauu; —
OCYUIECTBIIATH HECIOKHBIN
nepe0op BO3MOXKHBIX PEIICHUH,
BHIOMpAst U3 HUX ONTHMAJIBHOE 110
KpUTEepUsM, chOpMyJIUPOBAHHBIM
B YCJIOBUH; — aHAIIM3UPOBATH U
MHTEPIPETUPOBATDH MOTyYECHHbIE
penIeHHs B KOHTEKCTE YCIOBUS

— Pemats 3a1aun pa3HbIX TUIIOB, B
TOM YHCJI€ 3a/1a4M MMOBBIIIEHHOM
TPYJIHOCTHU; — BEIOUpATh
ONTUMAaJIbHBIA METOJ| pEeLICHUS
3aJ]auu, paccMaTpUBasl Pa3nvHbIe
METO/Ibl; — CTPOUTH MOJIENb
pelIeHus 3a/1a4u, IPOBOAUTD
JI0Ka3aTeJIbHbIE PACCYKICHUS; —
peraTh 3a7a4u, TPEOYoIIre
nepebopa BapuaHTOB, MPOBEPKU
YCIJIOBUH, BBIOOpA ONTUMAIBHOTO
pe3yJbTaTa; — aHaIU3UPOBATh U
MHTEPIIPETUPOBATH PE3yJIbTATHI B
KOHTEKCTE YCJIOBHUS 3a/1a4H,
BBIOMPATH peIIeHus, He
MIPOTUBOpEYAIlIe KOHTEKCTY; —
NIEPEBOIUTH MPU PELIEHUU 3a/1a4U
nH(pOopMaLKIo U3 OAHON (GOPMBI B
ApYTYI0, UCTIOJIB3YS IpU
HEOOXOJIMMOCTH CXEMBI, TAOJIHIIbI,
rpaduku, quarpammsl; B
MOBCEHEBHOM KU3HU U MPH
U3Y4YEHUHU JPYTUX NPEIMETOB: —
pelaTh NpakTUYeCKHUe 3a/1a4u U
3aJla4u¥ U3 IPYruX MpeIMEeTOB
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3a/1a4M, BIOMpATh PELICHMS], HE
MIPOTUBOpEYAIE KOHTEKCTY; —
peliaTh 3a7a4u Ha pacyeT
CTOUMOCTH MOKYTOK, YCIIYT,
MOE3/10K U T.II.; — PelaTh
HECJIOKHBIE 3aJa4i, CBSI3aHHBIE C
JIOJIEBBIM Y4acTHEM BO BJIaJICHUN
bupmoi, npeanpusTueM,
HEABM)KUMOCTBIO; — PEIIaTh
3a/1a4y Ha [IPOCThIE MTPOLIEHTHI
(cuCTeMBI CKUI0K, KOMUCCUH) U
Ha BBIYUCIIEHUE CIIOKHBIX
MPOLIEHTOB B Pa3JIMYHBIX CXeMax
BKJIQJIOB, KPEJIUTOB U UIOTEK; —
pemaTh NpaKkTHIeCKUe 3a/1a4H,
TpeOyrole NCIOIb30BAHUS
OTpULATENIbHBIX YHCET: Ha
oTpezieNieHue TeMIepaTyphl, Ha
orpeziesieHue MOJI0XKEHHUS Ha
BpeMEHHOU ocH (0 Hallel bl U
MOCJIC), HA JABMKCHHUE JICHEIKHBIX
cpencTB (mpuxoja/pacxon), Ha
orpeziesieHue riIyOuHbI/BBICOTHI U
T.I1.; — UCIIOJI30BATh MTOHATUE
MaciuTada sl Hax XK ASHUs
paccTosHUM U JUIMH Ha KapTax,
IUTAaHaX MECTHOCTH, IJIaHax
MOMEIIIEHUH, BEIKpOHKaX, MpU
paboTe Ha KOMIIbIOTEpE U T.I1. B
MOBCEIHEBHOM JKU3HU U TIPH
W3YYCHHUH JPYTHUX TMPEIMETOB: —
peliaTh HECI0KHbIE
MPAaKTHYECKHE 3a/1auH,
BO3HHUKAIOIIIE B CUTYaLIUAX
IIOBCE/IHEBHOM JKHU3HH.

I'eomerpus

— OnepupoBaTh Ha 6a30BOM
YpOBHE TOHATUSMU: TOUKA,
npsiMasi, MI0CKOCTh B
MIPOCTPAHCTBE, MapalieIbHOCTh U
MEPIICHIUKYJIIPHOCTD MIPSIMBIX H
IUIOCKOCTEH; — pacro3HaBaTh
OCHOBHBIE BHJIbI MHOTOTPaHHUKOB
(mpu3ma, nupamusa,
MPSIMOYTOJIBHBIT
napajuienenunen, kyo); —
n300pakaTh U3ydaembie (HUTYPBI
OT PYKH H C IPUMCHECHUEM
MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB; — JIeJIaTh
(BBIHOCHBIE) TUIOCKHUE YEPTEIKH U3
PUCYHKOB ITPOCTHIX 0O0BEMHBIX
buryp: BuJI CBepXy, COOKY, CHHU3Y;

— OnepupoBaTh NOHITHSIMU: TOYKA,
npsiMasi, MI0CKOCTh B IPOCTPAHCTBE,
NapajuleIbHOCTb U
MEPIEeHIUKYISPHOCTD MPSIMBIX U
IJIOCKOCTEM; — MPUMEHSATh TS
pellIeHns 3a/1a4 FTeOMETPHUUECKHe
(bakThl, €CIM YCIOBUS TPUMEHEHUS
3aJlaHbl B ABHOU (hopMe; — peraTh
3aJlayyl Ha HAXO0XICHUE
F€OMETPUUYECKHUX BEJIMYUH 110
o0pa3iam Hiu alropuTMam; —
nenarh (BBIHOCHBIE) IJIOCKUE
YepTek U U3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4UCJI€ PUCOBATH BUJT
CBEpXY, COOKY, CTPOUTH CEYECHUS
MHOT'OTPAaHHUKOB; — U3BJIEKATb,
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— U3BJIEKATh WH()OPMAIIHIO O
POCTPAHCTBEHHBIX
reoMeTpuieckux (urypax,
NPE/CTAaBICHHYIO Ha YepTekax U
pPHCYHKaX; — IPUMEHSATh TEOPEMY
[Tugaropa npu BeIYUCIEHUN
AIIEMEHTOB CTEPEOMETPUUECKUX
¢buryp; — HaxXoUTh 0OBEMBI U
IUIOIAAM TOBEPXHOCTEH
IIPOCTEHIINX MHOTOI'PaHHUKOB C
pUMEeHEeHHeM GopMy; —
pacrno3HaBaTh OCHOBHBIE BUJIbI
TeN BpauleHust (KOHYC, HUIHHIID,
cdepa u map); — HAXOIUTh
00bEeMBI U TUIOLIAAN
MOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHUKOB U TEJ BpaIllCHUS
¢ npuMeHenuem opmyi. B
IIOBCEJHEBHOM KU3HHU U IIPU
U3yUYEHUH JPYTUX PEIMETOB: —
COOTHOCHUTb aOCTPAKTHBIE
FeOMETPUYECKUE MOHSTUS U
(baxThl C pearbHBIMU
YKU3HEHHBIMH 00bEKTaMHU U
CUTYyalUsSIMU; — HCII0JIb30BaTh
CBOMCTBA IIPOCTPAHCTBEHHBIX
reoMeTpuuecKux Guryp s
pelIeHNs TUIIOBBIX 3a4a4
IPaKTUYECKOTO COAEPIKAHUS; —
COOTHOCHTB IUIOLIAN
MMOBEPXHOCTEN TEJI OJUHAKOBOMN
(bopMBI pazIMUHOTO pa3Mepa; —
COOTHOCUTH 00BEMBI COCYIOB
OJIMHAKOBOH (POPMBI pa3IMYHOTO
pa3mepa; — OleHuBaTh HopMy
MPAaBUJIBHOTO MHOTOI'PaHHUKA
10CJIE CIIWJIOB, CPE30B U T.II.
(ompenensiTh KOJIUYECTBO
BEpPIINH, pedep U rpanei
MOJIyYE€HHBIX MHOTOTPAHHUKOB)

MHTEPIPETHPOBATH U
peoOpa3oBbIBaTH HHPOPMAITUIO O
reoOMeTpHUECKUX (PUTypax,
NPEJCTAaBICHHYIO Ha YepTexKax; —
PUMEHSTHh FeOMETpUUECKUe (PaKThl
IUIsl peLIeHus 3a/1a4, B TOM YHCIIe
MIPE/IOIaraloIluX HECKOIBKO IaroBs
pelleH s, — ONUCHIBATh B3aUMHOE
pacroio’keHue MpsIMbIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE; —
(bopMyaMpoBaTh CBOMCTBA U
NpU3HAKU QUTYD; — TOKA3bIBATh
re€OMETPUYCCKUE YTBEPKIACHUS; —
BJIAJI€Th CTAHIAPTHOM
KIaccuukanuen
IIPOCTPAHCTBEHHBIX UTYD
(mupamubl, IPU3MBI,
napasuiesIenuIe bl); — HaXOQUTh
00BEMBI U TUIONIAAN IOBEPXHOCTEH
T€OMETPHUECKUX Tell C
npUMeHeHHeM Gopmy; —
BBIYUCIIATH PACCTOSHUS U YTJIbI B
MpocTpaHcTBe. B noBcegHEBHOM
JKU3HU U TIPU U3yUCHHUH JAPYTUX
IPEIMETOB: — UCIOJIb30BATh
CBOWCTBA r€OMETPUYECKUX QUTYp
TSl pEIICHUS 3a/1a4 MPAKTHIECKOTO
XapakTepa M 3a7a4 U3 Apyrux
obnacTeil 3HaHUI

BekTopsl 1
KOOPAUHATHLI B
NPOCTPAHCTBE

— OnepupoBatb Ha 6a30BOM
YpOBHE NIOHATHEM J1EKapTOBBI
KOOPJIMHATHI B IPOCTPAHCTBE; —
HaXOAUTh KOOPJIMHATHI BEPILINH
Ky0a 1 mpsIMOYTOJIBHOTO
napajulesenumne1a

— OnepupoBath NOHATHAMHU
JI€KapTOBbI KOOP/IMHATHI B
MIPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJI MEKIY
BEKTOPaMH, CKAJISIPHOE
MIPOU3BE/ICHUE BEKTOPOB,
KOJUJIMHEApHbIE BEKTOPHI; —
HaxXOJIUTh PACCTOSIHUE MEXKIY ABYMS
TOYKaMH, CyMMY BEKTOPOB U
ITPOM3BEJICHUE BEKTOPA HA YUCIIO,
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YTOJI MKy BEKTOPAMH, CKaJISIPHOE
MIPOU3BEICHUE, PACKIIABIBATD
BeKTOp 110 ABYM HCKOJ'IJ'II/IHeapHI)IM
BEKTOpaM; — 3aJ1aBaTh IJIOCKOCTh
YpaBHEHHEM B JICKaPTOBOH crCcTEMe
KOOPJIMHAT; — PEIIaTh MPOCTeHITe
3aJla4¥l BBEICHHEM BEKTOPHOTO
Oasuca

Hcropus — OnuckHIBaTh OTACIBHBIC — IIpencraBnsATh BKJIAI
MAaTeMATHKHU BBIIAIOIIINECS PE3YIBTATEI, BBIJAIOIIMXCA MAaTEMATUKOB B
[IOJIy4YEHHBIE B XOJ€ Pa3BUTUSA pa3BATHE MaTEMAaTUKU U UHBIX
MaTEeMaTUKU KaK HAyKW; — 3HATh Hay4HBIX 00JacTeil; — MOHUMAaTh
[IPUMEPHI MATEMATUYECKUAX pOJIb MaTEMAaTUKU B Pa3BUTUU
OTKPBITUH U UX aBTOPOB B CBsi3U ¢ | Poccun
OTEYECTBEHHON U BCEMUPHOM
UCTOpPUEH; — IIOHUMATH POJIb
MAaTeMaTUKHU B pa3BUTHH Poccun
MeTtoasl - HpI/IMeHﬂTb u3BecTHBIE MeTOonbl | — Mcnoib30BaTh OCHOBHBIE METOBI
MATEeMATHKH

IIPU PELEHUN CTaHJAPTHBIX
MaTEeMaTUYECKUX 3a1ad; —
3aMeYaTb U XapakTepu3oBaTh
MaTE€MaTHYECKHE
3aKOHOMEPHOCTHU B OKPY’KAIOLIECH
JIEHCTBUTEIIBHOCTH; — IPUBOJNTH
IIPUMEPBI MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE, B
TOM YHCJIE XapaKTEPU3YIOLINX
KpacoTy U COBEPILIEHCTBO

OKpY Karollero Mupa u
IIPOU3BEJICHUI UCKYCCTBA

JI0Ka3aTeIbCTBA, IPOBOIUTD
JI0Ka3aTeJIbCTBO U BBIIOJIHATD
OIPOBEPKEHUE; — IPUMEHSATH
OCHOBHBIE METO/bI PEIICHUS
MaTeMaTUYECKUX 3a/1a4; — Ha
OCHOBE MaTEeMaTU4YECKUX
3aKOHOMEPHOCTEN B IPUPOAC
XapaKTEpPU30BaTh KPacoTy U
COBEPULICHCTBO OKPY KAIOIIEro MUpa
U IIPOU3BEJCHUIN UCKYCCTBA; —
MIPUMEHSATH NTPOCTEMNIINE
IIPOrpaMMHBIE CPEJCTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUN
MaTEeMaTHYECKHUX 3a/1a4

1.4. PexomeHayemMoe KOJIMYECTBO YaCOB HA OCBOeHHE Y4eOHO JMCIUIIUHBI:
MaKCHMaIIbHOW yueOHOM Harpy3ku oOydatomierocs 234 gaca, B TOM YHCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOIl Harpy3Kku oOydaromerocst 156 yacos;
CaMOCTOSITEIILHOM paboThI 00yJarorierocs 78 4acos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHMILIUHBI

2.1. O0beM yueOHO TMCHUILIHHBI M BHbI Y4eOHOH padoThl

Bua yueOHoii padoThl KosaunvecTBo
4acoB
MakcumajibHas yueOHasi HAarpy3ka (Bcero) 351
Oo0s3aTesibHAs1 Ay IUTOPHAsI Y4eOHasi HAarpy3Ka 234
B ToMm uncne
B ¢dopme npakTHueckoi HOArOTOBKU 94
1ab0paTOPHBIC 3aAHITHUS HE
PEIyCMOTPEHO
MPaKTUYECKHUE 3aHATUS 156
KOHTPOJIbHBIE pabOThI HE
PEIyCMOTPEHO
KypcoBast paboTa (IIpoeKT) HE
PEIyCMOTPEHO
CaMOCTOSITENIbHAs padoTa CTYyJACHTOB 117
Pemenve nHIUBH Ty aTbHBIX 33JIaHUNA 46
CocTtaBiieHHE CIIPaBOYHOIO MaTepuasa 1mo TemMe 9
W3roroBieHue HATJIAIHBIX TOCOOUI 12
[ToaroroBka pedepara mo Teme 24
CocraBiieHue npe3eHTalun 18
CocraBnenue oTdeTa 1o pacueTHo-rpadhudeckon padbore 12
IloaroroBka qOKIIaIoOB 4

Hrorosas arrecranus /35 ak3amen
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2.2. TemaTn4yecKuil IJIaH M coep:KaHue Y4eOHOM TMCUMILUINHBI « MaTeMaTHKa)

HaumeHnoBanue pa3uesion Conep:kanue y4eOHOro MaTepuaJia, NpakTuieckue padorsl U Oo0bem YpoBeHb
U TeM CcaMOCTOsITe/IbHAsI padoTa o0y4yarouuxcst 4acoB OCBOCHUS
' 2 3 4
Paznenl. 28
Auredpa
Temal.l. Copnepxxanne yaeOHOT0 MaTepuana 6
Beenenne. Benenue. O3HaKOMJIEHHE C POJIBIO MAaTEMATUKU B HAyKe, TEXHUKE, DKOHOMUKE, 2
JeilicTBHTE/IbHBIE YHCJIA. MHPOPMAIIMOHHBIX TEXHOJOTUIX U MPAKTUYECKON AEATEIbHOCTHU. [IefCTBUTENbHbIE
IIpu6in:keHHbIe BbIYUCACHHUS B | yrcia. [Ipubnmkenne NeiCTBUTENBHBIX YMCENI KOHEUHBIMU JIECITHYHBIMH IPOOSIMHU.
BbIYHCJIHNTEJbHbIE CPEeACTBA [TorpenHocT NpUOIMKEHNUH U BBIUNCIICHUI.
ITpakTnueckue 3ansTus Nel 2
[TorpentHocT NpUOINKEHNUN U BHIUUCIICHUI.
CamocrosiTenbHas padorta odyuarommxes Nel 2
[TonroroBka pedepara no teme «OTHOCUTENbHAS U a0COJIIOTHASL IOTPELIHOCTH »
Tema 1.2. Copnepxxanue yaeOHOT0 MaTepuana 4 1
MHuo:kecTBa 1 | DnemeHTHl TEOPUM MHOXKECTB. BU1bI MHOXKECTB 2
[Ipaktnueckue 3ansaTHs Ne2 2
[orpemrHocT NpUOINKEHNUN U BEIYUCIICHUH.
Bunel MHOXecTB. Onepaniuy HajJ MHOKECTBAMHU
CamocrosTenbHas padoTta obyyarommxcs Nel 2
Pemenue 3amgad no reme paszaena
Tema 1.3. Coneprxanne yu4eOHOT0 MaTeprasa 10
1 | MeTonap! penieHuil ypaBHEHUI U HEPABEHCTB NIEPBOI U BTOPOH CTETIEHU 2 3
2 | Meronbl penieHus nppalMoHaTbHBIX YpaBHEHHH U HEPABEHCTB 2
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YpaBHeHus u [IpakTnueckue 3anstust Ne3,4,5,6 6
HepaBeHCTBa NnepBoi U BTOpoil | 1.«MeTobl peleHni ypaBHEHUN 1 HEPABEHCTB IIEPBOM M BTOPOH CTEIICHM»
cTeneHn CamocrosiTenpHas padbora oOydaronuxcst No2 4
Pemenne mHauBUIyanbHBIX 3a7a4 MO TeMe « PerieHne ypaBHeHHI, CUCTEM ypaBHEHUH,
HEPABEHCTB, CUCTEM HEPABEHCTBY.
Tema 1.4. Copnepxxanne yaeOHOT0 MaTepuana 14
Cucrembl ypaBHeHHH H Onpenenureny BTOPOro U TPEThEro MOPsAIKa, X BHIUUCICHHE. 2 3
HEPaBEHCTB C IByMs 2 | Pemienue cucreM IByX M TpeX JIMHEHWHBIX ypaBHEHHI MeTogoM Kpamepa. 2
nepeMeHHbIMH [Ipaktuueckue 3anarust Ne7,8,9,10 8
1.«Pemenne cuctem IByX M TpeX JIMHEHHBIX ypaBHEHU MeToaoM Kpamepa.»
CamocrositenbHas padorta o0yuaronuxcs Ne3 6
Pemenue nnauBuayanbHoro 3ananus «PemeHue cucreM ABYX M TpeX JTMHEUHBIX
ypaBHeHu MmetosioM Kpamepa.»
CocraBneHue CripaBOYHOI0 MaTepurasia o HaxX0KJICHUIO ONPEAEeIUTEINEH.
Paznen 2 23
IlocnenoBaTeIbHOCTH H
byHkuun
Tema 2.1. Copnepxxanue yaeOHOT0 MaTepuana 6
ITocaenoBaTe ILHOCTH. 1 | Yucnosas mocnenoBatenbHOCTh. [Ipenen mocnenoBarensuocT. Haxoxnenne 2 2
IIpenena nocjieqoBaTeIbHOCTH. npejiena rnocjie0BaTeIbHOCTH.
[IpakTuueckue 3ausatus Nel 1 2
HaxoxaeHnue npejena nocie1oBaTeIbHOCTH.
CamocrosTenbHas padota odyuaronuxcs Ned 2
Odopmienne TBopueckoro oryeta o reme «lIpenen mocnenopareabHOCTHY (MIPUIyMATh
10 byHKIMI ¥ BBIYUCTUTD UX MPEEITBI)
Tema 2.2. Coneprxanue yueOHOro MaTepuaa 6
Yucaosas pynkuusa. E€ | 1 | Yucnosas Gynkuus, e€ criocoOsl 3a1anus U cBoiicTBa. ['paduku pyHKIMNA 1 X 4 2

cBoiicTBa M rpadguk

pocTeiime mpeodpa3oBaHusl.
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[IpakTnueckue 3anstust Nel2,13
I'paduku pyHkuIM U UX IpocTeire mpeodpazoBaHusl.

CamocrosrenbHas pabora ooyuaronxcst Ne5 4
Odopmienne pacdeTHo-rpadrueckoro ordyera mo reme «lloctpoeHue rpadukoB U UxX
npeoOpa3oBaHU
Pa3znen 3
KopHu, cTrenenu u
Jorapu@msl
Tema 3.1. Coneprxanne yu4eOHOT0 MaTeprana 12
Crenenb u eé coiictBa | 1 | CreneHb ¢ 1eHCTBUTENBHBIM IIOKA3aTENIEM U €€ CBOMCTBA. 2 3
2 | IIpeobpazoBaHue U BHIYUCIICHUE TTOKA3aTEIbHBIX BBIPAXKEHHUIA. 2
[Ipaktuueckue 3auarust Nel4,15,16 6
[Ipeobpa3oBaHue U BRIYUCICHHUE TTOKA3aTEIbHBIX BRIPAKEHUN
CamocrosrenbHas pabora oOyuaromuxcs Ne7 4
CocraBneHue cripaBOYHOI0 MaTepuaia o TeMe pasjena.
Pemenve nuauBuyanbHbIX 3a1ad 1o teme «CTeneHb U €€ CBOMCTBa»
Tema 3.2. Coneprxanne ydeOHOT0 MaTepurana 12
Jlorapu¢gmsl u ux 1 | Jlorapudmsl 1 ux CBOMCTBA. 2 2
CBOMCTBA 2 | TIpeoOpa3oBaHue U BBIYHUCICHUE JOTapU(DMHUUECKUX BBIPOKCHHH. 2
[Ipaktuueckue 3anarust Nel7,18,19 6
[IpeoOpa3oBaHue U BEIYUCICHUE JTOTapU(MUIECKUX BRIPAKEHUH.
CamocrosTenpHas padora oOygaroruxcst No§ 6
CocraBneHue cripaBOYHOI0 MaTepuaia o TeMe pasjena
Pemenne nnauBuayanpHbIX 3a1ad o Teme «IIpeobpazoBanue v BeIYHCICHUE
norapu(GMUYECKUX BBIPAKCHHIN.
Tema 3.3. Coneprxanne yu4eOHOT0 MaTeprasa 20
IHoka3zarenbHas, 1 | [Toka3arenbHast PyHKIMS WX CBOMCTBA U rpauku 2 2
Jorapupmuueckas u creneHdas | 2 | Jlorapudpmudeckas GyHKIMS WX CBOWCTBA U TPaPUKH 2
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(pyHkuum, ux cBoiicrea u

3 | CrenenHas (QpyHKIIMU, ©X CBOMCTBA U rpaduKH.

rpauku. 4 | Tloctpoenue rpa@uKoB MOKa3aTENbHBIX, JIOTAPUPMUIECKUX U CTETICHHBIX (DYHKIIUH.

[Ipaktuueckue 3anarust No20,21,22,23,24 10
[Toctpoenne rpaduKoB MMOKa3zaTeNbHBIX, JOTAPU(PMHUUECKUX U CTEICHHBIX (YHKINH.
CamocrositenpHas padbora oOydaronuxcst N9 6
Cocrasnenue pacueTHo-Tpadudeckoro otuera «lloctpoenune rpagukoB noka3aTesbHO,
JorapupMUUECKON U CTENCHHON (PyHKIUID
CocraBieHue CIPaBOYHOTO MaTepuaa o TemMe

Tema 3.4. Conepxxanne yaeOHOT0 MaTepuana 21

Iloka3aTebHbIE U 1 | [loka3aTenbHblE ypaBHEHUS 2 3
Jorapupmuyeckue ypapHenuss u | 2 | Jlorapudmudeckue ypaBHEHUS
HepaBeHCTBa 3 | Iloka3aTenbHble HEPABEHCTBA M METOMABI UX PEILICHUS

4 | Jlorapudmuueckrie HepaBEHCTBA U METO/IbI UX PELICHUS
[IpakTuueckue 3auarust No25,26,27,28,29 10
[Toka3zarenbHble U JIorapu(MUUYECKUE YPAaBHEHUSI M HEPABEHCTBA U METOBI X PEIICHUS
CamocrosTenbHas padorta odyuatoumxcs NelO 5
Pemennie uHaMBUAYaIbHBIX 33/1a4 TI0 TEME «IorapuMuyeckue ypaBHEHUS U
HEPaBEHCTBA»
Perenne MHIMBH Ty alIbHBIX 33/1a4 IO TEME «I10Ka3aTelIbHbIE YPABHEHUSI M HEPABEHCTBA

Paznex 4. 43

Tpuronomerpuveckue PyHKUMHU
Tema 4.1. Coneprxanne yu4eOHOT0 MaTeprasa 18 2
ToxkaecTBeHHBbIE 1 | Paguannas mepa yria. 2
npeodpa3oBaHuA Tpuronomerpuyeckue GyHKIIUN YUCIOBOTO apryMeHTa

2

3 | CooTHOIIEHUSI MEXJy TPUTOHOMETPUUECKUMH (DYHKIMSIMUA OJTHOTO apryMEHTA.

4 | BpluuciieHue 3HaYeHUI U TOXKJECTBEHHBIE IPEe0OPa30BaHUsl TPUTOHOMETPHUECKUX
BBIPAKECHUM.
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[IpakTuueckue 3anstust Nel30,31,32,33,34

Brraucnenue 3HaueHUM U TOXKICCTBEHHBIE Hp606pa3OBaHI/I${ TPUTOHOMCTPHUYICCKUX

10

BBIPAYKECHU.
CamocrosrenbHas padoTta ooyudaromuxcs Nel 1 6
[ToxroroBka nokIam0B 10 TeMe: «VICTOpHS TPUTOHOMETPHI
Perrenne nHIMBHTy alTbHBIX 33JaHUI «TOKJECTBEHHBIC TIPE0OPa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUID.
Tema 4.2. Copep:xanue yueOHOTO MaTepuana 12 2
CBoiicTBa 1 rpauKu 1 | CgoiicTBa 1 rpaduKu TPUTOHOMETPUUECKUX (DYHKITHIA 2
TpUroHomerpuveckux pynkuuii | 2 | IToctpoeHue rpaMKOB TPUTOHOMETPHUYECKUX (QYHKIHUN
[TpakTnueckue 3ausaTusiNe35,36,37 6
[TocTpoenue rpakoB TPUTOHOMETPUUYECKUX (YHKLIUH
CamocrodrenbHas paboTta ooyydaromuxcsNel2 6
[ToaroroBka nokian0B 1o TeMe: «OO0paTHbIE TPUTOHOMETPHUYECKUE (PYHKIIUIDY
CocraBienue npe3eHTanuu no reMe «I' paduku TpUroHOMeTpruIecKux (HyHKIHID
Tema 4.3. Copnep:xanue yueOHOro MaTepHana 13 2
Tpuronomerpuyeckue 1 | TpuronomeTpuueckue ypaBHEHHUsI METO/Ibl UX PELICHUS 2
YPaBHEHHs H HEPABEHCTBA 2 | TpuroHoMmerpuyeckre HEPaBEHCTBA U METO/bI UX PEILICHUS 2
[Ipaktuueckue 3anarust Ne38,39,40 6
TpuroHoMeTpuvecKkre ypaBHEHHS U METOJIbI X PEIICHUS
CamocrosTenbHas padbora odygaronuxcsaNel3 5
[ToaroroBka nokIan0B 1o TeMe: «CrnocoObl pelieHus: TPUrOHOMETPUUECKUX YPaBHEHUI»
Pemenue nHAMBH Ty albHBIX 3aJaHUN « TpUrOHOMETpHUYECKUE YpaBHEHUS U
HEpaBEHCTBa»
Pazgea 5. 43
Hauyana matemaTuyeckoro
anaau3a. Inddepennuanbnoe
HCYHC/IEHHE
Tema 5.1. Coneprxanne yu4eOHOT0 MaTeprasa 23
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IIpousBoanas pynxuuu | 1 | [IpousBonHas GpyHKIUM. 2 3
2 | IlpaBuia BeIYUCIEHHSI TPOU3BOIHBIX. 2
3 | Tabnuia Npou3BOAHBIX.
4 | ITpaBuna quddepeHIMpoBaHUs CIOKHONW U 00paTHON QyHKIIUH.
[Ipaktrueckue 3anatusiNed 1,42
1.ITpousBogHas GyHKIMH, IPaBUJIa BEIYUCICHUS POU3BOIHBIX, 2
2. JlupdepeHupoBanms CIOKHON U 00paTHON (HYHKITHH. 2
CamocrosTenbHas padorta o0yyarouiuxcsaNel4 8
CocraBieHue cripaBOYHOI0 MaTepuaia 1o teme paszaena. «CocraBieHue TaOIULbI
HPOU3BOJHBIX (DYHKIMID»
CocraBienue TBopueckoro 3aganus ( npuaymats 10 QyHKIuUI U B3ITh OT HUX
MIPOU3BOIHYIO)
Tema 5.2. Conepxxanne yaeOHOT0 MaTepuana 20
IIpunoxenune 1 | [IpusHaku Bo3pacTaHusi, yObIBaHUS U MOCTOSHCTBA QYHKIUI. DKCTPEMYMBI 2 3
NPOU3BOIHOM /I HCCJIeNOBAHNA | 2 | QyHKIHH. 2
U OCTPOEeHHsl rpaduka 3 | BrImykiIOCTh U BOTHYTOCTh (DYHKIIUIA.
(pynxuumii 4 | Touka neperuoa.
5 | Hccnenosanue u nmoctpoeHue rpaduxa GyHKIuil.
6 | HauGombiiee 1 HauMeHblIIee 3HaUeHNE (QYHKLUU Ha OTpE3Ke.
[Tpaktuueckue 3anatusNe43,44,45 6
1.ITpusHaku Bo3pacTaHus, yObIBaHUS U MOCTOSHCTBA QYHKIUI. DKCTpeMyMbl (PyHKINU.
BoinyknocTs v BorayTocTh (pyHkuuid. Touka neperu0a.
HccnenoBanue u noctpoenue rpapuka ¢pyHkuuid. Hanbospiee u HauMeHblIee
3Ha4YeHUe (QYHKLUHU Ha OTPE3Ke
CamocrodrenbHas paborta ooyuarommuxcsaNels 6
CocraBieHue oTueTa pacyeTHO-rpadudeckoit padboTsl o Teme «IIpumenenne
MIPOM3BOIHON K UCCIIEIOBAHHIO U TIOCTPOCHHE TPpapUKOB GYHKIUI.
Pemienue nHaIuBUyanbHbIX 3aJJaHUAM MO TEME
Pazgean 6. 29
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ITepBooGpa3nas n
HHTerpaj

Tema 6.1.
HeonpenesneHHbii
HHTErpaJ

Copnep:xanne yaeOHOTO MaTepuana

14

1. | IlepBooOpa3Hasi.
2 | HeompeneneHHbI HHTETPAT U €TI0 CBOICTBA.
3 | Meroapl HHTETPUPOBAHHSL.

4 Haxomz[eHHe HEOMPECACIICHHOI'O HHTETpajia

ITpakTnueckue 3ansatust Ne46,47
1.IlepBooOpa3zHas, HeonpeIeeHHbI HHTErpall ¥ €ro CBOWCTBA

CamocrositensHast padbora oOydaronuxcsiNel 6

CocraBiieHne TBOpUYECKUX 3a/laHuil 1o Teme « Heonpenenenupiit uHTErpai» (MpuayMaTh
10 uHTErpaIoB U PEUIUTD HX)

CocraBneHue cripaBOYHOI0 MaTepuaia o TeMe pasjena.

Tema 6.2.
OnpenejieHHbIH MHTETPaJI

Copep:xanue yueOHOT0 MaTepuana

15

1 | OnpeneneHHblil MHTErPajl U €r0 CBOMCTBA.
2 | BeruucneHue onpeiesIeHHoro UHTerpania.
3 | IlpuoxeHue ompeesIeHHOT0 HHTETpaja Ul PeIICHNS TPAKTHISCKUX 3a/1a9

[IpakTrnueckue 3ansaTUsIN48,49
Brruucnenue onpenenenHoro uHrerpaia. [Ipunoxenue onpeneaeHHOro HHTerpaia as
pelIeHus: TPaKTUYECKUX 3a]1a4

CamocrosTenbHas padoTta o0yuaroniuxcsaNel 7

Pemenvie nHaMBHTyanbHBIX 337124 IO  TeMe «Bhrancienue miomasei miockux Guryp ¢
ITOMOILBIO ONPEJEIEHHOT0 HUHTETpaIay

CocraBneHue cripaBOYHOI0 MaTepuaia o TeMe pasjena.

Pa3nes 7. DineMeHTBI
KOMOMHATOPUKH, CTATUCTHKA
Teopusi BEPOSTHOCTH.

12
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Tema 7.1.
OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

Coneprxanue yueOHOTO MaTepralia

OnemenTsl KOMOUHaTOpuKy. [IpeacraBnenue TaHHbIX (TaOIULBL, AUATPAMMBI,
rpaduKm).

CoObITHE, BEpOSITHOCTH COOBITHS. [IpocTeiiine BEpOSTHOCTHBIC 3a/1a4H.
Crno)xeHre ¥ YMHOXEHHUE BEPOSITHOCTEH.

OcCHOBHBIEC TIOHATHE KOMOMHATOPUKH. 337291 Ha MOACYET YUCIIa Pa3MEIICHHH,
MePECTaHOBOK, coueTaHui. Pemenune 3amay Ha mepeOop BapHaHTOB.

dopmyna bunoma HeroToHa.

Hcnonb3oBaHne KOMOMHATOPUKH IS TTO/ICUETa BEPOSTHOCTEH.

ITpakTnueckue 3ansatus Ne50
Pemienue 3a1a4 mo KOMOMHATOPUKE

CamocrosiTenbHas padorta o0yuaronuxcs Nel8
Pemrenne wHAMBHIYalbHBIX 337a4 10 TeMe«3agadu Ha MOJCYET YUCIIa pa3MEICHUH,

MEePECTAHOBOK, COYETAHUID.

Tema 7.2
DJIeMEHTBI TEOPUH
BEPOSITHOCTH

Copep:xxanue yueOHOTO MaTepHana

1

Co0pbITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOXKeHHE BepoaTHOcTel. [Tonstue
0 HE3aBHCHMOCTH COOBITHH. J[uCKpeTHas ciyuyaiiHas BEIMYMHA, 3aKOH €€
pacnpeaenenus. YMcioBble XapaKTEPUCTUKU JUCKPETHOM CITy4ailHOW BEIMYMHBI.
[TonsTre o 3akoHe OonblIMX yKncell. Pemnenne 3a1a4 Ha nepedop BapUaHTOB.
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[IpakTrueckue 3ausaTus NeS1
Pemenue 3a1a4 Mo  CIIOKEHUIO U YMHOXEHHUIO BEPOSTHOCTEH

CamocrodrenbHas paborta obydaronmxcs Nel9 4
Pemenne nHauBUAYyaIbHBIX 33124 10 TeMe pasnena«CoObITue, BEpOSTHOCTh COOBITHS,
CJI0)KEHHE U YMHOKEHHE BEPOSTHOCTEW.
Tema 7.3 Coneprxanne yu4eOHOT0 MaTepurana 6 2
1 | IlpencraBnenue qaHHBIX (TAaOJIUIIBI, AMArpaMMBI, TpadKH), TeHEpAIbHAS
IIpeacraBiieHne JaHHBIX COBOKYITHOCTb, BEIOOpKa, cpeiHee apudmeTnueckoe, Meauana. [lonstuie o 3agadax
(TaduIbL, TUATPAMMBI, MaTE€MaTUYECKOW CTaTUCTUKH.
rpaduku). Pemmenne [TpakTueckue 3anstus Ne52,53 4
NPaKTHY€CKHUX 3a1a4 € Pelienue npakTHyecKux 3a/1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
NPUMEHCHHEM BEPOSATHOCTHBIX | CamocTtosTenbHas padota ooyuaromuxcs Ne20 4
METOI0B CTATUCTUKH Pemenne nHauBHIyanbHbIX 3a1ad 110 TeMe pasaena«l enepaibHas COBOKYIHOCTb,
BbIOOpKA, cpeiHee apuPMeTHUECKOe, MEIMaHa, MaTeMaTH4eCKasi CTATUCTHKAY.
Pa3znea 8. 31
I'eomerpus. Ilpsambie n
IUIOCKOCTH B IPOCTPAHCTBE
Tema 8.1. Copnep:xanue yueOHOTO MaTepuana 23 2
HavajbHble IOHATHSA 1 | AkcrOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX 2
crepeomerpun. B3anmuoe 2 | B3auMHOE pacnooXeHHe IBYX MPSMBIX B IIPOCTPAHCTBE. YTOJ MEXTY NPSIMBIMH.
pacnosioKeHue NpsiMbIxX U 3 | IMapamienbHOCTH MPSIMOM M TUIOCKOCTH, MAPaUIEITBHOCTD TUIOCKOCTEH.
IVIOCKOCTEH B IPOCTPAHCTBE 4 | IlepneHAUKYISPHOCT NPSAMOM U MIOCKOCTH. [leprneHaAuKyIsp U HaKJIOHHAS.
Yron Mexay npsiMoi U TIJIOCKOCThIO
[Ipaktuueckue 3anuarus Ne54,55,56,57,58
1. AKCHOMBI CTEpEOMETPUH U CIEJCTBUS U3 HUX, B3AUMHOE PACIIOI0KEHHUE JIBYX MPAMBIX 4
B IIPOCTPAHCTBE, YTOJI MEX/y NPSMBIMH, APAJIJIEIBHOCTD NPSAMON U
TUIOCKOCTH; 2. TTApaJIEIbHOCTD TIOCKOCTEH, IEPIEHIUKYIIPHOCTD MPSIMOI U TIOCKOCTH, 4

MEPNEHAUKYJISP U HAKIOHHASA, YTOJ MEXIY IPSIMOU U INTIOCKOCTBIO.
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CamocrositenpHas padora ooygaronuxcsaNe2 1

CocraBiieHne Ipe3eHTalNN 10 TeMaM « AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3
HUX»;«B3auMHOE pacnoioKeHne ABYX MPSAMBIX B IPOCTPAHCTBE»;« YOI MEX Y
npsiMbIMN» ;« [ lapannenbHOCTh NPSAMOI U IIIOCKOCTH, apaJljIeIbHOCTb
IJI0CKOCTEN»; « [ IeprIeH MKy IAPHOCTD NPSMOM U INIOCKOCTH;

«IlepneHaAUKYISp U HAKJIOHHAS»;« YTOJI MEX]TY NPSAMOU U IIIOCKOCTHIO»
Pemenuie nHauMBUAYa bHBIX 33/1a4 IO TEME pazjiena

Tema 8.2. Copep:xanue yueOHOro MaTepuana 8 2
JIByrpaHHbIe yrJibl 1 | JIByrpaHHsbIil yroia. YTroia MexIay IOCKOCTSIMHU. 2

2 | IleprneHauKYISIPHOCTH OBYX IUIOCKOCTEH.
[IpakTnueckue 3anstus Ne59 2
1.JIByrpaHHbIil yroi, yroji Mexay IIOCKOCTSIMU
CamocrosTenbHas padora oOydaronuxcsNe22 2
[TonroroBka pedepara o Temam «JIByrpaHHbiil yroiy; « YTOI MeXAy TUIOCKOCTSIMIDY;
«IlepnieHIUKYIAPHOCTH ABYX IJIIOCKOCTEM.

Pasnen9. 31

I'eomeTpuueckue Tejia u
MOBEPXHOCTH
Tema 9.1. Coneprxanne yuyeOHOr0 MaTepurana 19
MHoOrorpaHHUKHU 1 | [TonsiTe 0 TEOMETPUUECKOM TEJIE€ U €r0 MOBEPXHOCTH. 2 3

2 | MHororpaHHUKH. 2
3 | Ilpusma
4 | TMapannenenumes U €ro CBOMCTBa
5 | Iupamuna
[Tpaxktrueckue 3anatust Ne60,61,62,63,64 10
[Ipu3ma, mapasienenuien 1 €ro CBOMCTBa
[Tupamuga
CamocrosTensHas padbora oOydaronuxcsaNe23 5
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Nzrorornenune HarmsagabIX mocobuii «Co3manne MoJienei mpru3Msl, apajuieenuea,

MUPAMHUIBDY
Tema 9.2. Conep:xanne yaeOHOT0 MaTepuana 12 2
Tena Bpamenus 1 | [ToBepxHOCTH BpallleHUS. 2
2 | Teno BpareHus. 2
3 | HwmuHap v KOHYC.
4 | lllap u cdepa. Bzaumuoe pacrnosiokeHre IIOCKOCTH U 1Iapa.
[IpakTuueckue 3auarust Ne65,66,67 6
[umaap u KoHyC, map u cdepa, B3aMMHOE PACIIONOKEHHUE TUIOCKOCTH H IIapa.
CamocrosTenbHas padoTta odyuaroumxcs Ne24 2
W3roroBienue HaryaIHbIX ocobuii «Co3ganue Moemneil HUIUHAPA, KOHYCa.»
Paznen 10. 29
HN3mepenuss B reomeTpuu.
O0BeMBI M IIOLIAIN
NOBEPXHOCTEl reoMeTpruYecKnx
TeJl
Tema 10.1. Copnep:xxanue yueOHOro MaTepuana 14
ILlnomann mosepxHocTedl | 1 | [Tnommiaab MOBEPXHOCTH FEOMETPHUYECKOTO TEJA. 2 3
2 | IInomianm mOBEpPXHOCTH MPU3MBI, TUPAMUIIBI,
3 | mwmHIpa, KOHYCA,
4 | mapa.
[TpakTueckue 3ansatust Ne68,69,70 6
1.ITnomany NoBepXHOCTH MPU3MBI, MUPAMUbI, TUIOIIAIH TOBEPXHOCTH LIUIUH/PA,
KOHYyca, I1apa.
CamocrodrenbHas paboTta ooyudaromuxcs Ne25 4
Pemennie nHAMBUAYaIbHBIX 3a/1a4 110 TEME pa3jiena
Tema 10.2. Coneprxanue yueOHOro MaTepuaa 15 3
O0bembl reomerpuyeckux | 1 | O6bemM reoMeTpUYecKoro Tena. 2

TeJ

2 | OO0beM mpU3MBI, TUPAMUIBI,
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3 | OOBeM mpsSMOTo KPyroBOTO IMUIUHAPA
4 | ObveM KoOHYca, 1Iapa.

[Ipaktuueckue 3ausatus No71,72,73 6
1.06bem npu3Mbl, MUPaMUIBL, IPSMOTO KPYTrOBOTO LMJIMHAPA U KOHYCA, 11apa.
CamocrosTenbHas padota o0yuaroniuxcs Ne26 5
CocraBieHue TabJIUIbl CO CIPABOYHBIM MaTepHaIoM 1o ¢popMmyiaaM 00bEMOB U
iomazaen J3roTopieHne MakeToB 1 pa3BEepPTOK Fr€OMETPUIECKUX QUTyp.
Pa3nen 11. 17
BexkTopbl M KOOpAUHATHI
Tema 11.1. Copnepxxanue yaeOHOT0 MaTepuana 17 2
BekTopbl Ha n1ockocTH M | 1 | BekTopsl Ha INIOCKOCTH U B IIPOCTPAHCTBE. 2
B IIPOCTPAHCTBe. 2 | IIpsMoyTroJibHBIE CHCTEMbI KOOPIWHAT Ha MJIOCKOCTH
3 | IIpsiMOyTOJIbHBIE CHCTEMBI KOOPJIMHAT B MPOCTPAHCTBE.
4 | JeicTBUs HaJl BEKTOPAMHU.
[Ipaxktuueckue 3ansatus Ne 74,75,76,77 10
1.JleiicTBUs HaJ BEKTOpaMU: JJIMHA BEKTOPA, CyMMa BEKTOPOB, Pa3HOCTh BEKTOPOB,
YMHO>KEHHUE BEKTOpa Ha YUCIIO ,CKAISIPHOE MPOU3BEACHUE BEKTOPOB. YTOI MEXKIY
BEKTOPaMH.
CamocrosrenbHas pabora ooyuaronuxcst Ne27 2
Pemenuie nHauBUAYyaIbHBIX 33134 10 TeMe « BEKTOphI Ha TNIOCKOCTH U B
IIPOCTPAHCTBEY..
Tema 12.1 Pemienue TekcTOBBIX 3ajau Ha JBM)KEHUE U COBMECTHYIO paboty. Ha pacuer ctoumoctu 2
TexcroBas 3a1aua MIOKYTIOK, Ha BBIYUCIICHNE IIPOLICHTOB U BKJIAJ0B, KDEAUTOB U UIOTEK
[Tpaktnueckue 3anstust Ne 78 PelieHue TEKCTOBBIX 3a/1a4 HAa JBUKEHUE U COBMECTHYIO 2

paboty
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CamocrosiTensHas padbora oOydaronuxcst Ne

Pemennie nnauBUAYya bHBIX 3324 10 TeMe « TekcroBbie 3amaun. Buast 3anad. CriocoObl

peUicHus.»

Bcero:

351
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3. YCJIOBUS PEAJIM3ALIMU TIPOT'PAMMBbI YYEBHOM JUCIHATIIMHBI

3.1. TpeGoBaHuUsI K MaTePUAIbHO-TEXHUYECKOMY 00ecrneyeHnI0

Peanuzanus nporpamMmsbl yuyeOHOM AMCLUIUIMHBI TpeOyeT Haluuus yyeOHOro kabOHHeTa
MATeMaTHKH.

OoGopynoBanue yueOHOro KabuHeTa:

- KOMIUIEKT Y4eOHO-METOJUYECKON TOKyMEeHTauuu (y4eOHUKH M ydeOHble mocoOus,
KapTOYKH 3aJJaHMsl, TECThI);

- HarJIsiAHbIe T0coOus (TJIaKaThl, IEMOHCTPAIIMOHHBIE CTCH IbI, MAKETHI);

Texnuveckue cpeacTBa 00y4eHuUs:

MYJIbTUMEIUNHBIN KOMIUIEKC,

porpaMMHoOe obecreueHue,

BUJCO(PUITIEMBI, KHHO(DUIbMBI,

TEJIEBU30D,

BUJICOMarHUTO(OH.

3.2. UudopmanuonHoe odecnedeHne 00y4eHus

Ilepeyenn peKoMeHayeMbIX y4eOHbIX U3JaHMI, HNuTepHeT-pecypcos,

JOTIOJTHUTEIbHOM JINTEPaTypPhbl

OcCHOBHBIE UCTOYHMKHU:

1. bapaymkun B.B., IlpoxopreB A.A. MaremaTuka. OJEMEHTbl BbICHICH
matematuku: yuyeOnuk: B 2 T. T. 1 / B.B. bapaymkun, A.A. IIpokopseB. — Mocksa: KYPC:
NHOPA-M, 2020.— 304 c. — (Cpennee npodeccronanbHoe oOpazoBanue). ISBN 978-5-
906923-43-1 (o6m.) (KYPC) ISBN 978-5-906923-05-9 (tom 1) (KYPC) ISBN 978-5-16-012856-
6 (MH®PA-M, print) ISBN 978-5-16-105427-7 (MH®PA-M, online)

2. Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOr0 aHajIu3a, FeOMETPHSL.
I'eomerpust. 10-11 xmaccsl: yueb. uist o6meo0Opa3oBaT. opraHu3aiuii: 6a3oBbeIi u yriyod.
VYposuu /[JI.C. Aranacsu, B.®. byry3os, C.b. Kagomuies u ap.]-5-e uza. — M.: IIpocBernienue,
2018.-255¢.: wi.- (MI'Y-mukone). ISBN 978-5-09-053287-7

JlononHUTEIbHBIE UCTOYHHUKU:

3. Anumos II.A. m np. Maremaruka: anreOpa u Hayaja MaTeMaTHYECKOTO
aHanu3a, reomerpusi. AnreOpa W Hayala MaTeMaTUUYeCcKoro aHanuiza (0a30BbIH U
yrayOnenusit ypoBun).10—11 kmacest. — M., 2018.

4, AtanacsH JI.C.,byry3oB B.®.,Kanomues C. b. u 1p. MatemaTtuka: anredpa u
Hayajla MareMaTHueckoro aHanusa. I'eomerpus. ['eomerpust (0a30BbId W yTiIyOJIeHHBIN
ypoBHH). 10—11 xmaccsr. — M., 2018.

S. bammvakos M. 1. MaTemaTuka: yaeOHUK JJIs CTYI. YUPEXKIACHUN cpen.mpod.
obpa3oBanus. — M., 2018.

6. bammakos M. WM. Maremaruka. COopHHK 3amad  TpoQUIBHOU
HampaBJIEHHOCTH: yueb.mocolOue s CTy . yUpexaeHui cpea. npod. obpazoBanus. — M.,
2019.

7. bammakos M. U. MaremaTtuka. 3ajadyHuk: ydeO.mocobue s CTY.
yupexaeHui cpea. mpod. obpazosanus. — M., 2018.

8. bammakos M.1. Matematuka (6a30Bb1it ypoBeHs). 10 kmacc. — M., 2019.

9. bammvakos M.M.Maremartuka (6a30Bbiit ypoBeHb). 11 xiracc. — M., 2019.

10. bammakoB M.M. Anrebpa u Havana aHanu3a, reometpus. 10 knacc. — M.,
2017.

11.  bammakoBM. U. MatemaTuka (6a30Bblii ypoBeHb). 10 knacc. COopHUK 3a7ay:
yueb.mocodbue. — M., 2018.

12. bammakoB M. U. Maremaruka (6a30Bblii ypoBeHb). 11 kmacc. COOpHHUK

3amad: ydeb.mocooue. — M., 2016.
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13. T'yces B.A., I'puropses C.I'., UBonruna C.B. Maremartuka nis npodeccuii u
CIleIMajIbHOCTEH COLMATbHO-3KOHOMUYECKOTO NpOoQuis: ydeOHUK IJs CTYA. YUPEexKACHUN
cpen.mpod. obpazoBanus. — M., 2016.

14. Konsarun F0.M., TkaueBa M.B, ®eneposa H.E. u np. Matematuka: anrebpa u
Hayajla MaTeMaTHYeCcKOro aHainm3a. AnreOpa W Hayaja MaTeMaTHYECKOro aHajau3a
(6a30BbIii U yriyonenHslit ypoBuu). 10 knace / mon pen. A.b. XKuxuenko. — M., 2016.

15. Konsarun KO.M., TkaueBa M.B., ®enepoa H.E. u np. Maremaruka: anredpa
U Hayajjla MaTeMaTH4ecKoro aHanu3a. AnreOpa M Hayajlla MaTE€MaTH4YECKOTO aHaliu3a
(6a3oBbI M yrayOneHnHusiit ypoBau). 11 ximace / moxa pen. A.b. XKXuxuenko. — M., 2016.

HNuTepHET-pecypChl

1.  www.fcior.edu.ru(Muadpopmanrionabie, TPECHUPOBOYHBIE M  KOHTPOJBHBIC
MaTEpPUAJIBI).

2. www.school-collection.edu.ru(Enunast kosuiexkuuu HUGPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
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5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM

JUCLUIIINHBI

OO0pa3zoBarenbHOE yUpEKACHUE, peau3ylollee MOANOTOBKY MO Y4YeOHOM AMCLUIUINHE
MaTeMaTHKa, OOECIEYMBACT OPraHM3AIMI0 U TPOBENEHHE IMPOMEKYTOYHOH aTrTecTanuud |
TEKYIIEro KOHTPOJIS HMHIMBHIYyAJIbHBIX O0Opa30BaTENbHBIX TOCTIKCHUH — JEMOHCTPUPYEMBIX
00y4arImuMuUCs, YMEHUN U 3HAaHUH.

KoHTpoub u onleHKa oCyIecTBIeTCs IperoiaBaTesieM B IpoLecce MPOBEICHNS yUeOHbIX
3aHATHUH, TECTUPOBAHUS, & TAK)KE BBITOJHEHHS 00yUYaOIIMMUCS HHIUBUIYITbHBIX 3a1aHUH.

MOACINPOBAaHUA SIBIICHUI
n TIpOLECCOB, HACAX U
METOAaX MaTCMAaTHKH,

PesyibTarhl
o0y4eHust
(ocBOEeHHBIE ®opMBbI 1 METOABI KOHTPOJIS M OLIEeHKH Pe3yJIbTaTOB 00y4YeHHs
YmeHusl, yCBOCHHbIC
3HAHMSA)
JUYHOCTHBIC:
JIIL. C‘I’OPMpr’BaHHOCTI’ - OnpenensaTh 3HaYEHUE MATEMATHKH B HAYKE, TEXHUKE, IKOHOMUKE,
IpeCTaBIeHHUI 0 .
UHGPOPMALIMOHHBIX TEXHOJIOTUAX U NPAKTHYECKOU NEATENBHOCTH. - ONpenensaTh
MaTeMaTHKe Kak .
LEJIU U 33/1a4k M3y4EeHHs MaTeEMaTHKH IIpK ocBoeHun npodeccuii CIIO u
YHHUBEPCAILHOM  SI3BIKE 5
HayKH cpefctse | CTCUMANbHOCTEH CIIO.
&

IIucemennas KOHTpPOJIbHAA pa60Ta, TECTUPOBAHUC

JI2. TIOHNMAaHHE
3HAYMMOCTH MAaTEMAaTHKU
Jinit: HAy4HO-
TEXHUYECKOTO
mporpecca,
c¢(hOpMHUPOBAHHOCTH
OTHOILIICHUA K
MaTeMaTHKE KaK K 4acTu
00111eUEeI0BEYECKOM
KYJBTYPBI yepes
3HAKOMCTBO C HCTOpHEH
pa3BUTHS  MaTEMaTHKH,
SBOJTIOLIHEH
MaTeMaTHYCCKUX HJICH;

- OnpenensaTh 3HaUCHUE MaTEMAaTHKH B HayKe, TEXHUKE, 3KOHOMHKE,
MH()OPMAIMOHHBIX TEXHOJOTHAX U MMPAKTUUECKOHN JEATEIBHOCTH. -

- U3yuarp ucTopuio pa3BUTHsI KOMOMHATOPHUKHU, TEOPUU BEPOSITHOCTEH M CTATHCTHKH
U MX POJIb B Pa3NIUNUHbIX Cepax YeTOBEUECKOM KU3HEACATSIbHOCTH.

- Beimonuste apudmeTnieckre ASHCTBUS HaJl YUCIIaMH, HAXOIUTh TIPHOJINKEHHbIC
3HAYEHMs BEJIMYUH U MTOTPEITHOCTEH BBIUYMCIICHUH (a0COMOTHOI N OTHOCUTEIBHON),
CPaBHUBATh YUCIIOBBIX BBIPA)KEHUH

[TuceMeHHas KOHTpOJIbHAS PaboTa;

OTYET T10 ITPOJICNIAHHON BHEAYJUTOPHOM CaMOCTOSITEIILHON padore.

JI3. pa3BUTHE
JJOTUYCCKOT'O MBIIIJICHUA,
MIPOCTPaHCTBEHHOTO
BOOOpaXeHNH,
AITOPUTMUYECKOI
KYJIBTYpbl, KPUTUYHOCTU
MBIIIJICHUS] Ha YpPOBHE,
HEOOX0AMMOM JUTS
Oynmymiei
mpoecCHOHATFHON
JIeATENbHOCTH, TSt
MIPOIOIDKEHHUS
00pazoBaHus u
caMo00Opa3oBaHMs

OmnpenensaTs ey U 3aa91 N3yUeHHST MaTeMaTHKH TP ocBoeHwH npodeccuit CI10
u criermansHocTel CIIO.

- [IpeacTaBnsaTh B3aMMHOE PacIoOOKEHUE NPSMBIX, TPSIMBIX U MIIOCKOCTEH, ABYX
IUIOCKOCTEH B IPOCTPAHCTBE, IPUMEHEHUE TEOPETHYECKOr0 000CHOBAHUS
PpacIoyoXeH s JaHHBIX QUIYp B IPAKTUYECKON U PO(ECCHOHABHOI
JeSTEIbHOCTH;

- leMOHCTPHPOBATh aJITOPUTMBI PEIICHHS TIOKA3aTENbHBIX, TPHTOHOMETPUYECKUX
ypaBHEHHI 1 HEPaBEHCTB;

- OCBOUTD aJITOPUTMBI HCCIIE0BaHUS (DyHKIIUM;

- OBIIaieTh MPOLECCOM MOCTPOSHHS TPA(YUKOB (DYHKINH, OCYIIECTBICHHE
TrapMOHHMYECKNX KoJeOaHuii rpauKoB;

- OCBOUTD aJITOPUTM HCCIICAOBAHUS (DYHKIIMH C ITOMOIIBIO TPOU3BOTHOM;

- OCBOUTD aJITOPUTM HaXOXKACHHE HANOOJBIIETO N HANMEHBIIIETO 3HAUCHUS
(yHKIHM Ha OTpE3Ke.

-IIpuMeHATs MaTEMaTHIECKHE METO/IBI ATISI PELICHHS COAEPKATENbHBIX 3a/1a4 U3
pa3uYHBIX 00IacTel HAyKH U PaKTUKU. VIHTEpIpeTupoBaTh pe3yabTaTa, yueT
pealbHbIX OrpaHUYECHUI

3ammra pedepaToB, KOMIIBIOTEPHOE TECTHPOBAHHE
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JI4. OBJIAZICHUE
MaTeMaTHIeCKUMHU
3HAHUSIMH W YMCHHSIMH,
HEO0OXOIUMBIMHU B
TOBCETHEBHOM  >KU3HHU,
JUIS OCBOCHHSI CMEKHBIX
€CTECTBEHHO-HAYYHBIX
JUCIUTUTAH ¥ TUCTIATUTAH
poheCCHOHATHLHOTO
OUKIa, U1 TOXYYCHHUS
obOpa3oBaHus B 001aCTSX,
HE TpeOyIomIX
yryOIieHHOH
MaTeMaTU4YeCcKOn
TOJITOTOBKH;

- OCBOUTD HJIEN PACILIUPEHHUS MOHATHSI O YHCIIE KaK CIIOC00a IIOCTPOEHNUSI HOBOTO
MaTEMaTUYECKOTO armapara il pEeLIeHUs PaKTHYECKUX 3a1a4 U BHYTPEHHUX
3a]1a4 MaTeMaTHKH;

-BoinonusaTe apudmeTnyeckue qeHcTBHS HaJl YUCIaMU, HAXOAUTh MTPUOIIIKEHHBIE
3HAYCHUS BEJIMYHMH U MMOTPEITHOCTECH BBIYUCICHUHN (a0OCOMIOTHOM W OTHOCHTEIIBHOI),
CPaBHUBATh YUCIIOBBIC BHIPAXKECHUS

-Haxonutp 3HaueHns creneHu, UCHoIb3ys MPH HE0OX0IMMOCTH HHCTPYMEHTAJIbHBIC
cpencTaa

-IIpeoOpazoBbIBaTE YUCIOBBIE U OYKBEHHBIE BRIPAKEHHSI, COJIEPIKAIINX CTEIICHH,
MIPUMEHSS CBOMCTBA

-BrimonaaTs npeobpa3oBaHus BRIpRKEHUH, IPUMEHATH (DOPMYJIIBI, CBA3aHHBIE CO
CBOICTBaMU cTeNeHeld 1 JorapupmMoB

-M300paxats yribl BpalieHust Ha OKPY>KHOCTH, COOTHECTH BEIWYHHBI YIJIa C €T0
pacronoxeHreM -O3HaKOMHTBCSI C TIOHATHEM IpadHKa, ONpPEAeIATh
MIPUHAUISKHOCTH TOYKU rpaduKy QYyHKIHH.

-Onpenensats 1o GhopmyIie IpocTeiieii 3aBUCUMOCTH, BH/Ia e¢ Tpaduka. BeipaxxaTh
1o ¢popMyJie OIHY IIEPEMEHHYI0 Yepe3 ApyTHe.

-O3HaKOMUTHCS € olpeaeIeHrneM QyHKINHU, chOpMyITHpoBaTh ero. HaxonuTs
oOacTu onpeseneHus U 001acT 3Ha4YeHnH QyHKIUH

-O3HaKOMUTBCS ¢ IpUMeEpaMy (DYHKIIHOHAJIBHBIX 3aBUCHMOCTEN B peaIbHBIX
IIpoLeccax U3 CMEKHBIX JUCIUTUINH

-CocTaBuTh BUBI (GYHKIUH 110 TAaHHOMY YCIIOBHIO, pEIIaTh 3a/1a4i HA SKCTPEMYM.
-BrmomHATh peoOpa3oBanus rpaduka QyHKIUH

-BeraucnaTe 3HaueHNs QyHKINH 110 3HAUEHUIO apryMeHTa. OnpenensiTh M0I0KEeHH
TOYKH Ha rpauke 1Mo ee KoopaAnHaTaM H Ha00OPOT.

-O3HaKOMUTHCS C TIOHSITHEM TaPMOHUYECKHUX KOJICOaHUH 1 IPUMEPAMHU
rapMOHMYECKUX KOJeOaHUil JIsl OMMCaHus MPOIIECCOB B (pHU3MKE U APYTUX 00JIaCTIX
3HaHUS.

- YMeTh MOHUMATh U UCTIONIB30BaTh MaTeMaTHUECKUE CPEJICTBA HATJIAHOCTH
(rpaduky, TMarpaMmebl, TaOJIUIbI, CXEMBI U JIp.) U1l WUTFOCTPAIMH, HHTEPIIPETALNH,
apryMeHTaluy;

- [IpyMeHATh MEXaHNYECKUI 1 TEOMETPUIECKUI CMBICI IPOU3BOAHON Ha MPUMeEpPE
BBIYHCIISITH MTHOBEHHYIO CKOPOCTH 1 YTTIOBOH KO3((QHIIMEHT KacaTeIbHOH.
-IIpuMeHATH TPOM3BOAHYIO AJIsl PELIEHUS 3324 Ha HaXOX/ICHHE HauOOJIbIIETo,
HAaUMEHBIIETO 3HAYEHUS M Ha HaX0XJIEeHHE IKCTpEMyMa

-Pemmrats 3agaun Ha mpUMEHEHNE HHTETpasa Uil BBIYUCICHNS (PU3NIECKUX BETMINH
M IUIoIageH

-PemaTe ypaBHeHHS C IPIMEHEHHEM BCEX MPUEMOB (pa3ioKeHUS Ha MHOXKHUTEH,
BBE/ICHUSI HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, TPa(h)UIECKOro METO/Ia).

-Pemrath cucrem ypaBHeHHI C MPUMEHEHHEM Pa3HYHBIX CIOCOOOB.

- PemraTh HepaBeHCTBa C UCIIOIH30BAaHKUE CBOMCTB U TpaduKoB (yHKIMH. PemaTs
HEpPaBEHCTBA M CUCTEMBI HEPABEHCTB C IIPUMEHEHHEM Pa3In4HBIX CIIOCOOO0B.
-IIpuMeHaTs MaTeMaTHYEeCKHe METO/BI T PELICHUs COJEeP KaTEeNIbHBIX 3a/1ad U3
pa3IMYHBIX 00JIacTel HAyKH M MPaKTHKU. VIHTepIIpeTHPOBaTh Pe3yIbTaThl C YIETOM
pealbHBIX OTPaHUYECHUN

-IIpumensTs npaBmIa KOMOWHATOPUKH TIPH PEHICHNH KOMOWHATOPHBIX 3a/ad.
-IIpencTaBiATh B3AUMHOTO PACIIOJIOKEHUS MPSIMBIX, IPAMBIX U INIOCKOCTEH, IBYX
IUTOCKOCTEH B IPOCTPAHCTBE, IPHUMEHSTH TEOPETHIECKIE 000CHOBAHNUS
pAacIoN0o)XeHHs AaHHBIX (GUTYp B MPAKTHUECKOH 1 PO eCcCHOHATIBHON
JeSITeTTBHOCTH;

- M300paxkaTh Ha pUCYHKaX M KOHCTPYHPOBATh Ha MOJIEIISIX IEPIICHANKYIISIPOB U
HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, TapaUIeIbHBIX INIOCKOCTEH, YITIOB MEXIY
MIPSIMOH M TIOCKOCTBIO W 000CHOBaHME TOCTPOCHUSI.

-PemaTs 3aau Ha BEIUMCIIEHHE T€OMETPHUUECKUX BEJINUMH.

- OnuceIBaTh pacCTOSIHUS OT TOUKH JIO INIOCKOCTH, OT MPSAMOM 0 MIOCKOCTU, MEXKAY
IIOCKOCTSIMU, MEXY CKPEIUBAOIUMICS NPIMBIMH, MEXAY IPOU3BOJIBHBIMU
¢urypamu B NpocTpaHCTBeE.

-ApryMeHTUPOBaTh CBOM CYXKIEHUS O B3AUMHOM PaCIIOJIOKEHUH MIPOCTPAHCTBEHHBIX
duryp

- OnuceIBaTh U XapaKTEPU30BaATh Pa3INUHbIE BUABI MHOIOTPAHHUKOB, IEPEUHNCISTH
HX JJIEMEHTHI U CBOWCTBA.

-M300paxaTs MHOTOTPaHHUKH M BHIIIOJIHATH TOCTPOCHUSI HA N300paKEHUAX U
MOJIENAX MHOTOTPAHHUKOB.
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-IIpuMeHATh cBOMCTBA CAMMETPHUH IIPH pellieHnH 3a1a4. Mcrnonb30BaTh
proOpeTeHHBIE 3HAHNS ISl HCCIIEJOBAHUS U MOJCIIMPOBAHHS HECIIOKHBIX 3a/1ad.
-XapaxTepu30BaTh U H300pakaTh TeIa BPALICHUS, NX PA3BEPTKH, CCUCHHS.
-PemaTe 3a1aun Ha NOCTPOEHKE CEYEHUI, BBIYMCIICHUE JIMH, PACCTOSIHUI, YIJIOB,
Iomaaeun

-Pemarn 3aJa41 Ha IPUMECHCHUEC q)OpMyJ'I BbIYUCJICHUA 06’beMOB MMPOCTPaHCTBEHHBIX
TeJ.

- Pemiate 3a71aun Ha BBIYUCIIEHKE TUIONIAIEH TOBEPXHOCTEN MHOTOIPaHHUKOB U TEI
BpAaIICHHUS.

- M3y4ats 1ekapToOBYIO CHCTEMY KOOPAWHAT B IIPOCTPAHCTBE, IIOCTPOUTH 110
3aJaHHBIM KOOPAWHATAM TOYEK M TUIOCKOCTEH, HAXOUTh KOOPIWHAT TOUCK
PemeHne 3a1a4 Ha MPaAKTHYECKOM 3aHSATHH, TECTUPOBAHHE

JI5.rotoBHOCTH u
CIIOCOOHOCTH K
00pa3oBaHWIO, B TOM
qucie
caMmo00pa3oBaHUIO,  Ha
MPOTSKEHUU Bcei
KH3HH;  CO3HATEIBbHOE
OTHOIIICHUE K
HENPEPLIBHOMY
00pa30BaHuUI0 KaK
YCIIOBHIO YCHEIIHON
npodeCCHOHATBHOH U
00IIIeCTBEHHOMH
JIeSATEIbHOCTH;

-Pa3BuBaTh MOpanbHOE CO3HAHUE U KOMIIETEHTHOCTH B PELICHHH MOPAIbHBIX
mpobJieM Ha OCHOBE JINYHOCTHOTO BEIOOpa, (hopMupoBaHHe HPAaBCTBEHHBIX YyBCTB U
HPaBCTBEHHOTO MOBEAEHHSI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOILIEHUS K
COOCTBEHHBIM MOCTYIIKAM;

- O3HaKOMHUTHCH C HeIAMU U 3alad4aMi U3YUCHUA MAaTEMAaTHUKU ITPU OCBOCHUHN
npodeccuii CI1O u cnenmanprocteii CI1O

- BeimonuuTh apudmMeTnueckue ASHCTBUS Ha/l YUCIIaMHU, COYeTast yCTHBIE U
MIUCbMEHHBIE IIPUEMBI.

Haxonute npuOnmkeHHbIe 3HAYSHUS BEJIMYHH W TIOTPELTHOCTEH BBIYHCICHUN
(aOCOITIOTHOM M OTHOCHTENBHON ); CPaBHEHHUE YHCIIOBBIX BBIPAKCHHH.

-Haxonuts ommbok B mpeoOpa30BaHUsIX W BBIYUCICHUAX

-BrimonHaTs pacueTst o GpopMyiaM, coep KauM paguKaibl, OCYIIeCTBIISA
HE00XOANMBIE TIOZICTAHOBKH U TIPE0OPa30BaHIS.

-OnpenensTs paBHOCUIBHOCTH BBIPAKEHUH C paguKaIaMu

-IIpeoOpa3oBbIBaTE YHCIOBBIE U OYKBEHHBIE BBIPAKECHUS, COAEPIKAIINE CTETCHH,
IIPUMEHSS CBOUCTBA

-IIpuMEHATH NOHATHS IEPEMEHHOM, IPUMEPOB 3aBUCUMOCTEN MEKIY
NIEPEMEHHBIMU.

-[IpumMensTh oHATHS TpaduKa, onpeaeseHUs] TPUHAIIIC)KHOCTH TOUYKH TpaduKy
(byHKIHH.

-Onpenensrs 1o (opmyJie mpocTeiei 3aBHCHMOCTH, BUA ee Tpaduka.
Bripaskenne o ¢opMyiie 0HOH epeMeHHOH depes IpyTHe.

-DopMyTpOBaTH ONpeeICHUs (DYHKIUH.

-Haxonauts o0macTu onpeneneHns M 00JacTy 3HAYCHUH (QyHKITHA

-IIpuBoUTH IPHMEPHI (PYHKIIMOHATIBHBIX 3aBUCMOCTEH B pEaIbHBIX MTPOIIECCAX U3
CMEKHBIX TUCIUIINH

-3HaTh MoHsATHA rpaduka, ONpeaessITh IPUHAAICHKHOCTH TOYKH rpa@uKy QyHKIUH.
-Onpenensarts 1o GhopmyIie IpocTeiineii 3aBUCUMOCTH, BH/Ia e¢ Tpaduka. Beipaxkath
o opMmyJie OAHOM MEPEMEHHOM Yepes3 ApyTrHe.

-Berancnsate 3HaueHnst (yHKIMHA 10 3HaYESHUIO apryMenTa. OnpenensTs
MOJI0KEHHS TOYKH Ha TpaduKe 1Mo ee KOOpAUHATaM U Hao0OpOT.

- Ucnionp30BaTh MOHSTHS rapMOHMYECKOTO KoJeOaHusl U IPUMEPOB rapMOHHYECKUX
KoJIeOaHWH JUTs OITMCAHMS POLIECCOB B (DM3HUKE U JPYTHX 00IACTSIX 3HAHUS.
-PacriosHaBaTh Ha dyepTexax M MOJENAX Pa3IHYHbIX CIIy4aeB B3AaUMHOIO
PacCIONOXKEHUs MPSIMBIX U MIIOCKOCTEN, apTyMEHTUPOBAHHUE CBOUX CYXKACHUI
-IIpuMeHATh NpU3HAKK U CBOMCTBA PaCIOIOKEHUS MPSIMBIX U IJIOCKOCTEN NpU
pelLIeHny 3a1ad.

-M300paxare Ha puCyHKaX M KOHCTPYHPOBATh Ha MOJEISX MEPIEHINKYISIPOB U
HAKJIOHHBIX K IIJIOCKOCTH, ITPAMBIX, IMapaljJICIbHBIX HHOCKOCTeﬁ, YTJI0B MEXKIY
MPSIMOH | TNIOCKOCTBIO U 0OOCHOBaHHE TIOCTPOCHUSI.

-PemaTs 3a7aun Ha BRIYMCIEHUE T€OMETPUUECKHUX BEJTHUUH.

-Onpenenats U BBIUUCIATH PACCTOSHUS B MPOCTPAHCTBE.

-O3HaKOMUTHCS C TIOHATHEM MAPaAJIETIBHOTI0 IPOSKTUPOBAHUS U €TO CBOMCTBAMH.
-Onucanye ¥ XapakTEpUCTHKA Pa3IMIHBIX BUIOB MHOTOTPAHHUKOB, IEPEUUCIIATD X
JJIEMEHTBl U CBOMCTBA

-XapakTepu30BaTh M M300pakaTb CEUYEHHs, pa3BEPTKH MHOTOTPaHHUKOB,
BBIYHCIISTH IJIOIAAN [TOBEPXHOCTEH.

-O3HaKOMJIEHHE C BUJAMH CUMMETPHH B IPOCTPAHCTBE, (HOPMYITUPOBAHNE
ONpEelEIeHUI U CBOMCTB. XapaKTEpUCTUKAa CUMMETPUH TEJI BpaICHUS U
MHOT'OTPaHHHKOB.

-IIpuMeHATh CBOWCTB CUMMETPHUH IPU PEUICHUH 3a/1a4
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-O3HaKOMUTECS C BUAAMH TeJ BpaleHus, GOpMyIHPOBATh UX ONPEAETCHNS]
CBOJCTB.
- XapakTepucTHKa U H300paXKeHHE TeJl BPALlleHHs], UX Pa3BEPTKH, CEUCHHUSL.
- 3HaKOMUTHCS C OHATUSIMHU TUIONIAJN U 00beMa, aKCHOMaMH U CBOMCTBAMHU.
- U3yuyare TEopem O BBIYMCIEHHH OOBEMOB ITPOCTPAHCTBEHHBIX TEJl, PELICHUE
3ajla4y Ha MpUMeHeHne GOpMyJ BEIUKMCIeHUs: 00beMoB. M3yuaTs hopmy s
BBIYHCIICHUSI TUIONIA e TOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJl BPAILCHHUSI.
- O3HaKOMHTECSI C METOJIOM BBIYMCIICHHS IIJIOIIAAN TOBEpXHOCTH cepbl. Pemars
3aJja4il Ha BBIYMCIICHHE IUIOIIA/Ieii TOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEJl

Pemarp 33124 10 MHAWBHIYaJIbHBIM KapTOYKaM, KOMITBIOTEpPHOE TECTUPOBAHHUE

JI6.rOTOBHOCTE U
CIIOCOOHOCTH K

- CocTaBiATh BB QYHKIHH 110 JAHHOMY YCIIOBHIO, PELIaTh 337ad Ha KCTPEMYM.
- KoncrpynpoBare u cTpouTh rpaduiku GyHKIHH.

- Bemonssate npeoOpazoBanus rpaduka GpyHKIIH

- [IpoBONTE ¢ TOMOIITBIO TPOU3BOAHOM HCCIIEAOBAHUS (PYHKINH, 3aJaHHON

(b opmymoii.

- YcTaHaBIMBaTh CBSI3M CBOMCTB (DYHKIIMH M MPOU3BOIHOM IO UX TpaduKam.

- [IpuMeHsATh POM3BOIHOM JUIs pellIeHHMs 3a/1ad Ha HaX0XKJJeHUEe HanOOIbIIIEero,
HAaMMEHBIIIETO 3HAUEHUS U Ha HaX0XKJIEHHE IKCTpeMyMa

- PemraTp 3a1aun Ha IprMEHEHUE UHTETPaIa sl BEIYUCICHHS (PU3NUECKUX BENUYNH
U IIomanen

CaMOCTOSTEIbHON
TBODUECKOI I - [IpuMeHsATh MaTeMaTH4eCcKre METO/BI ISl PELICHUs COJepKaTeIbHBIX 33134 U3
p N pa3IMYHBIX 00JIacTeil HAyKH M IPAKTUKH. VIHTepIpETHPOBATh PE3yIBTATHI C YIETOM
OTBETCTBEHHOMN .
peaNbHBIX OrpaHUYCHUI
JesATeIbHOCTH; .
- M300paxxaTh Ha 4epTeixax U MOAEISX HaKIOHHOM, MepIeHIUKYIApa U
paccTosHus, U 000CHOBaHHE CBOUX CyXKIeHUH. OnpeneneHre U BHIYUCICHIE
paccrosHul B ipocTpaHcTBe. [IpumeHeHne GopMyn 1 TeopeM IIIaHUMETPUH AT
peLIeHus 3a1ad.
- O3HaKOMHTKCSI C MIOHATHEM MapajyIeIbHOTO IIPOSKTUPOBAHUS M €T0 CBOHCTBAMHU
- Bprumcasite miomaayu U 00bEMbI MHOTOTPaHHUKOB U TEJ BpallleHHs
- PemnaTh npukiaHBIX 33724 Ha CIIOKHBIE IPOLICHTHI
BrinosHeHne HHAMBHYaJIbHBIX 33/IaHUH; MMCHMEHHAs IPOBEpOYHasl padoTa
- ®opMHUpOBaTh KOMMYHHKATUBHYIO KOMIIETCHTHOCTh B OOIICHUU U
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIINMU
- [Ipumeps! pyHKINOHAIBHBIX 3aBUCUMOCTEH B PeaJIbHBIX MPOIEccax U SBICHHSX.
-Cnoxnast pyHkuus (komrozuiust). [IoHATHE 0 HENPEPHIBHOCTH (QYHKINH
- [IpeoOpazoBeBath Tpaduk GyHkmu. ['apMoHndeckue Koaedanus
- [IpuMeHATh MPOM3BOJHYIO K HCCICAOBAHHIO (GYHKIHMH M IIOCTPOCHUIO rpaduKoB.
- [IpMeHATh MPOM3BOJHYIO JUTS PELICHHS 3aa4 Ha HaXOXK/ICHHEe HanOOoJIbIIero
JI7.roToBHOCTB K p p FIHLYEO LT P A A ’
. HaMMEHBIIETO 3HAYCHUS U Ha HaX0XKICHUE IKCTpEMyMa
KOJUISKTHBHOH  pabore,
- Pemrath 3amauu Ha npuUMEHEHHE WHTErpaja Jyisl BHIYUCICHUS (PU3NYECKIX
COTPYIHHYECTBY co .
BEJIMYMH U TUIOMIaAeH
CBEPCTHUKAMHU B
06pa3OBATENLHOG - [IpuMeHsATh MaTeMaTHYECKUE METOJIbI JUIS PEIICHHs CO/ICPKATENBHBIX 3a/1a4 13
p ’ . | pa3mMuHBIX 00JacTell HayKH U MPAaKTUKH. IHTepIpeTnpoBaTh pe3ysbTaThl C y4ETOM
OOIIECTBEHHO IOJIE3HOH, .
4eHo peabHBIX OrpaHHYCHUH
Y . - OOBSICHATH ¥ NPUMEHATH (OPMYJIBI ISl BBIYUCIICHNS pa3MELICHUMH, TEpecTaHOBOK
HCCIIeI0BATEIbCKOM,

MIPOCKTHOH H  APYTHX
BHJAX IEATEIBHOCTH;

W COYETaHU NPU PELICHHUH 33/1aY.

- M300paxxaTh Ha pUCYHKaX M KOHCTPYHPOBaTh HA MOJAEISAX MEPHECHAUKYIAPOB U
HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX,

-ApryMEHTHPOBATH CBOH CY)KIACHHS O B3aMMHOM PACIIONIOKEHUH TIPOCTPAHCTBEHHBIX
duryp

- ITocTpouTh CEUeHHsT MHOTOTPAHHUKOB U TEJ BPALICHHUSI

- Perath pakTHUeCKHE 3aa4YM HA BBIYKMCIICHUC TUIOMIA/ICH TTOBEPXHOCTH H
00BEMOB IPOCTPAHCTBEHHBIX TEJ

JlenoBast urpa, 3aIuTa npe3eHTaIui

JI8.oTHOIICHME K | Onpenensts 1eIH ¥ 3a7a4l M3y4eHHs MaTeMaTHKK Npu ocBoeHnH npodeccuii CI1O
npoheCCHOHATTEHON u cneruansHocteit CIIO.

JeSTeIbHOCTH Kak | -BbimonHATe apudmerHueckue NeicTBHS HaJl YUCIaMH, COYeTast yCTHBIE U
BO3MOXXHOCTH y4YacTHsl B | HMCbMEHHBIC IPUEMBI.

peieHnu JWYHBIX, | -Haxonuth npuOMMKeHHbIE 3HAYEHUS BEIWYMH U IIOTPEIIHOCTEN BBIYHACIICHUI
00IIIECTBEHHBIX, (aOCOIIIOTHOM M OTHOCUTENBHON ); CPAaBHUBATh YMCIIOBBIC BHIPAKEHHUS.
roCyapCTBCHHBIX, -Pewats ypaBHeHUs ¢ MPUMEHEHHEM BCEX IPHEMOB (Pa3JIOKEHHS HA MHOXKHTEITH,
00IIeHANOHATBHBIX BBEJICHUS HOBBIX HEM3BECTHBIX, NOACTAHOBKH, IPAMIECKOTO METO/IA).

npo0iem; -Pemnats cucteMsl ypaBHEHHMI ¢ MPUMEHEHHEM Pa3IMYHbIX CIOCOOOB
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- [IpuMeHATh MOHATUSA NEPEMEHHOM, IPUMEPHI 3aBUCUMOCTEN MEXTY
MIepPEMEHHBIMH.

-[IpumensTs nousTHs rpaduka, onpeaeaeHus! MPUHAUISKHOCTH TOUKU TpaduKy
GbyHKIMH.

-Onpenensarts 1o GhopmyIie IpocTeiineil 3aBUCUMOCTH, B e¢ Tpaduka. BeipaxxaTth
o opMyJie OHO MEpEeMEHHOH Yepe3 ApyTrHe.

-DopMyIIMpOBaTh ONpeAeIeHNs QYHKIHIH.

-Haxonute obnactu onpenenenus u 06aacTi 3HaUeHUH QYHKINU

-[IpuBouTH MpHUMeEpH! HYHKIMOHANBHBIX 3aBUCUMOCTEH B peallbHBIX Ipoleccax U3
CMEXHBIX JTUCIATLIINH

-3HaTh TOHATHS rpaduKa, ONPEACTATh MPHUHAICKHOCTH TOUYKA TPaQuKy PYHKIINH.
-Omnpenenars o GpopMyIie IpocTeiiieii 3aBICUMOCTH, BUIa ee Tpaduka. BeipaxkaTh
o hopMyIie OAHOM MepeMeHHOH depe3 ApyTHe.

[TucrMeHHas npakTHyecKkas pabora

MeTanpeaMeTHbIe:
-OmnpenenuTh LENH U 33/1a91 U3yYCHNST MaTEMaTHKH TIPH OCBOEHUH Tpodeccuii
CIIO u crrermmansHocTtei CIIO.
-BrimonHuTh apI/I(bMeTI/I‘IeCKI/Ie I[eﬁCTBPIH HaJ 9YrcjiaMu, coue€Tas YCTHBIC U
MMUCbMCHHBIC ITPUCMBI.
-HaXO,E[I/ITb HpI/I6HI/DKeHHI)Ie 3HA4YCHUA BCIINYHH U HOFpeIHHOCTCfI BBIYMCIICHUM
(aOCOITIOTHOM M OTHOCUTENBHON ); CPAaBHUBATH YHCIIOBBIE BHIPAYKEHUSI.
-BrImonHUTE pacueTsl o popMysaM, coJepiKallne paauKaibl, OCYIIeCTBIISI
HEOOXOZMMBIE MTOJICTAHOBKY M IPeoOpa3oBaHusl.
- OnpenennTh PaBHOCHILHOCTH BBIPKEHHH € panKAIAMH
-IIpeoOpazoBats yrcIOBBIE M OyKBEHHBIC BEIPAKCHNH, COAEpIKaIie CTEIICHH,
MIPUMEHSS1 CBOMCTBA
-Pemats ypaBHEHUs ¢ MpUMEHEHHEM BCEX IPHEMOB (Pa3/I0KEHUS] HA MHOXKHTEIH,
BBEICHUSI HOBBIX HEM3BECTHBIX, OJCTAHOBKH, TPA(YUIECKOT0 METOAA).
MI1. yMeHue | -PemaTs cucteMbl ypaBHEHHH ¢ IPUMEHEHHEM Pa3INYHBIX CIIOCOO0B
CaMOCTOSATENBHO - PemiaTh uppanpionasibHble, MOKa3aTelbHbIE U JorapudmMudeckue,
OTpeeIATh [ENN | TPUTOHOMETPHUYECKUE YPaBHEHUS
JeSITebHOCTH u | - Pemars nokasarenbHble, TorapuMUUECKHE U TPUTOHOMETPHUYECKHE HEPABEHCTBA.
COCTaBIISITh miaHel | - [IpUMeHUTh MOHATUS IePEMEHHOMN, IPUMEPOB 3aBUCUMOCTEH MEXTY
JeSITebHOCTH; MIePEMEHHBIMHU.
CaMOCTOATENBHO -[IpumennTh MOHATHS TpaduKa, ONPEAEICHHS NPUHAIISKHOCTH TOUYKH rpaduKy
OCYIIECTBIIATH, GyHKIHH.
KOHTPOJIUPOBATh u | -Ompenenuts 1o ¢popmMyJie mpocTeiield 3aBUCUMOCTH, Bua ee rpaduka. Beipaszurs
KOPPEKTHUPOBAThH 1o ¢opMyJie OTHH IEPEMEHHBIE Yepe3 APYTHE.
JEATEIIBHOCTb; -dopmynupoBaTh onpeaencHus (QyHKINH.
HCTIOJH30BATh Bce | -Haxomuts obmacti ompeneneHus U 00JIacT 3HAYCHUH (PyHKITIH

BO3MOXXHBIC PECYPChI IJIsA
JOCTHXKCHUA
IIOCTAaBJICHHBIX ueneixi u
pcaauszanun IIJIAaHOB
JCATCIBbHOCTU, BLI6I/IpaTL
YCOCIIHBIC CTPATCTUHU B
PA3INYIHBIX CUTYallUAX,

-I[IpuBecTr npuMepb! HYHKIIMOHATIBHBIX 3aBUCUMOCTEN B PEaIbHBIX Mpolleccax U3
CMEXKHBIX NUCHUIIIINH
-3HaTh noHsATHA Tpaduka, onpeaeeHus IPUHAUIC)KHOCTH TOUYKH TpaduKy HYHKIHH.

-Onpenenuts Mo GpopmyIie IpocTeiineli 3aBUCUMOCTH, BHa e¢ rpaduka. BeipaxkaTh
1o (opMyJie OTHH IepeMEHHbIE Yepe3 ApYTHe.

-Berancnute 3HaueHns GpyHKIuM 1o 3HadeHuo aprymenra. Onpenenurs
MIOJI0KEHHS TOUKH Ha TpauKe 1Mo ee KOOpAMHATaM M Hao0OpOT.

- Mcrionp30BaTh MOHATHS TAPMOHUYECKOTO KOJICOAHHS ¥ TPUMEPOB TapMOHUYECKHUX
KOJIeOaHHUH /JIS1 OIIMICAHUS TIPOIIECCOB B (PM3HUKE U APYTHX OOJIACTSIX 3HAHHUN

-IIpeacTaBUTE B3aMMHOE PACIIONOKEHNE MPSIMBIX, IPIMBIX H INIOCKOCTEH, IBYX
IUIOCKOCTEH B IPOCTPAHCTBE, NPHMEHEHHE TEOPETHUECKOT0 000CHOBAHHS
pacIioyoKeH s JaHHbIX QUIYp B IPAKTUYECKON U TPO(ECCHOHABHOI
JeSTEIbHOCTH;

- 300pa3uTh Ha pUCYHKaX ¥ KOHCTPYHPOBAHUE HA MOJEIISIX MEPIICHIUKYISIPOB U
HAKJIOHHBIX K IJIOCKOCTH, IMTPAMBIX, IMapaljICIbHBIX HHOCKOCTeﬂ, YTJI0B MEXKAY
MIPSIMOM M TIOCKOCTBIO U 0OOCHOBaHHE TIOCTPOCHUSI.

-Pemntn 3aJa41 Ha BbIYUCJICHUC I'€OMETPUUCCKUX BECJIIMYHMH.

- OnuchIBaTh PACCTOSIHUS OT TOYKH 10 IUIOCKOCTH, OT IPSIMOH 110 TIJIOCKOCTH,
MEXY IUIOCKOCTSAMH, MEXK/TY CKPEIIMBAIOIIMMUCS ITPSIMBIMH, MEXY
IIPOM3BOJILHBIMH (PHTYPaMH B IPOCTPAHCTBE.
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-ApryMeHTHPOBATh CBOM CY>KACHHUS O B3AUMHOM PaCIIOJIOKEHIH
MIPOCTPAaHCTBEHHBIX (pUryp

- Onmcatph U XapaKkTepU30BaTh Pa3IUIHbIE BUIBI MHOTOIPAHHUKOB, TIEPEUNCIUTD UX
3JIEMEHTHI U CBOMCTBA.

-300pa3uTh MHOTOTpaHHHUKHU 1 BIIIOJIHUTH MOCTPOCHHS Ha NU300PKEHUAX U
MOACIAX MHOFOFpaHHl/IKOB.

-IIlpuMeHuTH CBOMCTBA CHMMETPHH IIPH pelieHny 3a1ad. Mcnonb30Bath
MPUOOPETEHHBIC 3HAHMUS JIJIST HCCIICIOBAHUS H MOJICIIMPOBAHMS HECIIOKHBIX 3a]1a4.
-XapakTepu30BaTh U H300pakaTh TEIa BPALICHHUS, MX PA3BEPTKH, CCUCHHUS.

-Pemars 3a1a4u Ha TOCTPOECHUE CEUEHUM, BEIUMCIICHUE JUIMH, PACCTOSIHUM, YTIIOB,
mIomaaei

-PemaTs 3amaun Ha mpuMeHeHne (GOPMYIT BEIYUCICHISI 00BeMOB
MIPOCTPAHCTBEHHBIX TEI.

- Pemate 3aaun Ha BBIUMCIIEHUE TUIOMIAIEH IOBEPXHOCTEN MHOIOIPaHHUKOB U TEIl
BpalIeHus.

- M3yuaTh gekapTOBbIE CUCTEMBI KOOPAMHAT B MIPOCTPAHCTBE, TOCTPOUTH TIO
3aJaHHBIM KOOp)II/IHaTaM TOYCK U HHOCKOCTGIZ, HaAaXO04UThb KOOp}II/IHaT TOYCK

M2. yMeHHe
MPOAYKTUBHO 0OmIaThCs
U B3aUMOJICHCTBOBATH B
npouecce  COBMECTHOM
JIeSTENLHOCTH,
YYUTHIBATh MO3UIHH
JPYTUX YyYaCTHUKOB
JIeATEIILHOCTH,

3G QEKTUBHO pasperiaTh
KOH(IIMKTBI;

-OnpenenuTh UEel 1 3a/1a41 U3yYeHUs] MaTeMaTHKU TIPH OCBOGHHUH Tpodeccuit
CIIO u cnemmansHoctei CITO.

- OCBOUTD HJIEH PACIIUPEHHUS TIOHATHSI O YHCIIE KaK CIIOC00a IOCTPOEHHUSI HOBOTO
MaTeMaTH4ecKoro armapara Jyisi pelieHns IPaKTUIECKUX 3aad 1 BHYTPEHHUX
33124 MaTeMaTHKH

-BrimoHUTE apudMeTHUecKre NeHCTBIS HaJ YUCIaMH, coYeTast YCTHBIE U
MICbMEHHBIC TPUEMBIL.

-HaxonanTs npuGniKkeHHbIe 3HAYSHNS BEIUYHMH H IIOTPEIIHOCTENH BHIYMCIICHUH
(abconrOTHOM U OTHOCHUTENHHON); CPABHEHHE YNCIIOBBIX BBIPAKEHHH.

-Pemats ypaBHEHHS ¢ MPUMEHEHHEM BCEX MPUEMOB (Pa3IokKEeHHsT Ha MHOKUTEIIH,
BBE/ICHUSI HOBBIX HEM3BECTHBIX, OJCTAHOBKH, TPa(h)UIECKOro METO/Ia).

-Pemate cuctembl ypaBHEHUI ¢ TPUMEHEHHEM Pa3lIMuHbIX CIIOCOOOB

- [Ipumeps! GpyHKIMOHAIBHBIX 3aBUCUMOCTEH B PeJIbHBIX MPOIEccax U SBICHHSX.
-Cnoxnast pyHkuus (komrosurust). [IoHAT 0 HenpepbIBHOCTH (PyHKIUH

- [IpeoOpazoBats rpaduk ¢pynkuu. ['apMoHnveckue KonedaHus

- [IpuMensATh MPON3BOIHBIE K UCCIENOBAHNIO (QYHKIMH U TIOCTPOCHHUIO IPahMKOB.
- [IpuMensATs MPON3BOHBIC IS pEIICHNS 3a]ad Ha HaX0XKACHHE HanOOJIbIIETO,
HaMMEHBIIETO 3HAYCHUS U Ha HAX0XKICHUE IKCTpEMyMa

- Pemats 3a1aun Ha IpMeHEHNE UHTETpaIa I BBIYUCICHHS (PU3NUSCKUX BEITHYHH
M ILIoIageH

- [IpuMeHsATh MaTeMaTHYECKUE METOIBI IS PEIICHHS COICPIKaTENIbHbIX 33124 U3
pas3MuHBIX 00JIacTell HAYKHU U MPaKTUKU. VIHTepIpeTHpOBaHue pe3ysbTaToB ¢
YUYETOM PeabHbIX OrpaHUYCHHIA

- OOBSICHATH U IPUMEHSTH (POPMYIIBI JJIsl BHIYUCIICHUS pa3MelIeH A, TepecTaHOBOK
W COYETAaHHMH NPH PELICHHUH 3a/1a4.

- 300paxkaTh Ha pUCYHKaX M KOHCTPYHPOBaHUE HA MOJIEIISIX TEPIEHIUKYJIISIPBI 1
HaKJIOHHBIE K IUIOCKOCTH, MPSMBIX,

-ApryMeHTHpPOBATh CBOU CYXKICHHUS O B3AUMHOM PACIIOJIOKCHUH
MIPOCTPAaHCTBEHHBIX GUTyp

- [ocTponTh ceyeHnss MHOTOTPAHHUKOB M TEJ BPAIIECHUS

- Pemars npakTuueckue 3a1a4u Ha BBIYMCIICHHE IUTONIAIe TOBEPXHOCTH U
00BEMOB IPOCTPAHCTBEHHBIX TEI

- U3y4aTh 1eKapTOBbIE CUCTEMBI KOOPIHHAT B IPOCTPAHCTBE, IIOCTPOUTE I10
3aJ]aHHBIM KOOPJMHATAM TOUEK M INIOCKOCTEeH, HAXOIUTh KOOPAMHAT TOUEK

- BbIuMCIUTh paccTOsHUS MKy TOUKaMH, KOOPAWHAT CEPEMHBI OTPE3Ka.

- 3HaTh CBOWCTBA BEKTOPHBIX BEJIMYKH, IPABUIIA PA3JIOKEHUS] BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUIIA HAX0XKACHHS KOOPMHAT BEKTOpA B
MIPOCTPaHCTBE, NpaBHiIa JEHCTBHS C BEKTOPaMH, 3aIaHHBIMU KOOPIMHATAMH.
[TpuMeHsATh Py peneHny 3a1a4 Ha JEUCTBHS C BEKTOPAMH.

- 3HaTh CKAJISIPHBIE TPOU3BEICHNS] BEKTOPOB, BEKTOPHOT'O YPaBHEHHMS NIPSIMOM 1
tockocT. [TpuMeHsITh Teopuy NpH pelIeHUH 3a1a4 Ha JISHCTBHS C BEKTOPaAMH,
KOOPAWHATHBINA METO/I, IPUMEHSTH BEKTOPA JUIsl BEIYHUCIICHUS BETMYKH YTJIOB H
paccTOSHHS BEKTOPOB
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M3. BJIaACHHUEC HAaBbIKaMU

LeTH ¥ 3a/1a4¥ U3Y4EHUS MaTeMaTHKH IIpu ocBoeHuH npodeccuit CIIO n
cuenuansaocrei CITO

-Haxonuts npubnmxennsie- OnpenenuTs 3HaUeHNUs BETUYUH U TOTPEITHOCTEH
BBIYKCIICHUH (a0COJIIOTHOM U OTHOCUTENBHON ); CPAaBHUTH YHCIIOBBIE BHIPKEHHSI.
- OCBOUTD UJIeH PACIIUPEHHS TIOHATHUS O YHUCIIE KaK CIIoco0a NOCTPOSHHSI HOBOT'O
MaTeMaTU4eCKOro ammnapara JJis pelleHus IPaKTUYECKUX 3a1a4 U BHYTPEHHUX

IM03HABATEILHOM, 3104 MaTeMATHKH
yHebHo- . - Pemate ypaBHEHUs ¢ MPUMEHEHUEM BCEX MPUEMOB (Pa3JIOKEHIS HA MHOXKUTEIH,
HCCIIC0BATCITECKOH M| BBe/ieHMS HOBBIX HEU3BECTHBIX, IOCTAHOBKIH, rpadudeckoro MeToza). Pemarp
TIPOCKTHOM CHCTEMBI YPaBHEHHUH C IPIMEHEHUEM Pa3IINIHBIX cIT0cO000B. O3HAKOMUTE C OOIUMH
ACATCIBEHOCTH, HaBHKaMpf BOIIPOCAMH pEIICHUS HEPABEHCTB M MUCIIONB30BaTh CBOICTBA U Tpaduku (GYHKIINU
paspellienns  npoGiem; pH PEIICHUN HCPAaBCHCTB.
CIIOCOOHOCTS M1 - Pewarts HEPaBEHCTBA U CHCTEMBI HEPABEHCTB C MIPUMEHEHNEM Pa3IHIHBIX
TOTOBHOCTH K CHOCO6OB.
CaMOCTOﬂTeHLHOMy - PCI_HaTI) 3aa4YM1 Ha HAXOKXIACHHUEC CIIOXKHbBIX HpOHeHTOB
TIoucKy METOTIOB | [TpumeHsTh NPOU3BOIHBIE K UCCIICIOBAHUIO (QYHKINI U IIOCTPOCHUIO TPa(HKOB.
PCUICHI - HPAKTHICCKAX | - [IpyMeHHUTh IPOU3BOIHBIC TSI PEIICHHS 3a/au Ha HAXOXKJACHHUE HANOOJIBIIETO,
sajad, TPUMCHCHHMIO | o i MeHbIIero 3HAYCHHS! X HA HAXOXKICHHE 9KCTpEMyMa
paquHH_X METON0B | _ ApryMEeHTUPOBATH CBOU CYXJICHUS O B3aUMHOM PACIIOIOKCHUU
TIOSHAHUA, MPOCTPAHCTBEHHBIX DUTYD
- [TocTpouTh cedeHNsT MHOTOTPAaHHUKOB H TEJl BPAIICHHUS
- Pemmute mpakTideckre 3a1aun Ha BEIYHCIICHUE TUIOMIAICH TOBEPXHOCTH U
00BEMOB TIPOCTPAHCTBEHHBIX TEJ
-OnpenenuTs Leu U 3aJa4l U3yYeHUs] MaTeMaTUKH IIPH OCBOCHUH IpodeccHuii
CIIO u cnenmansHocteit CITO.
- OCBOUTH UJIeH PACIIUPEHUS MOHIATHS O YHCIIE KaK CItoco0a IOCTPOSHUS HOBOTO
MaTeMaTHYECKOTO armnapara il pelICHUs MPAKTHYSCKUX 3a7a4 U BHYTPCHHUX
3a7a4 MaTeMaTUKU
-BrmomHUTE apudMeTHIeCKIe JSHCTBUS HAJl YUCIIaMH, COYeTast YCTHRIC H
MMUCHMECHHBIC TIPUEMBI.
-Haxomuts npubmmkeHHbIe 3HAUYSHHSI BEJTMYNH U TOTPEITHOCTH BBIYHACICHUH
M4. FOTOBHOCTbH u | (aOCONIOTHOM M OTHOCUTEIHHOI ); CPaBHUTH YMCIIOBEIE BEIPAKCHUS.
C]‘[OCO6HOCTL K -HpI/IMeHI/ITB MAaTE€MAaTUYCCKUC METOAbI IJIs1 pemeHI/m COJlep)KaTeJ'lI)HBIX 3aaa4 U3
CaMOCTOSTEIbHON pa3IMyHBIX 001acTe HayKH M MpakTHUKU. VIHTepIpeTHpOBaTh pPe3yIbTaTOB C YIETOM
UHGPOPMAIIMOHHO- peallbHBIX OTPAHUYECHUI
[M03HABaTEILHOM -IIpuMEeHHUTH MPOU3BOHBIC K UCCIICAOBAHUIO (DYHKIIMIA U MOCTPOCHUIO TPadyuKOB.
JeSATENBHOCTH, BKIIOdas | - [IpUMEHNTh MPOU3BO/IHEIE A1 PEIICHU 3a]ja4 Ha HAXOXK/IEHHE HauOOMbIIIEro,
yMEHHUE HavMMEHBIIIET0 3HAYCHUS U Ha HAXOXJIEHUE dKCTpEMyMa
OPHEHTUPOBATHCS B | ~ApPTYMCHTHUPOBATh CBOUX CYKJICHHUI O B3aUMHOM PACIIOI0KCHUH
Pa3sIMYHBIX MCTOYHHMKAX | MPOCTPAHCTBEHHBIX (UTYD
UHPOPMALIUH, - [TocTpouTh ceYeHUST MHOTOTPAHHUKOB | TEIl BpaleHUs. [I[pUMeHsTh CBOICTBA
KPUTHYECKH OIIEHUBATh M | CUMMETPHH IPH PEIICHUHN 3a1a4. Vcronb30BaTh MpHOOPETEHHBIX 3HAHMUH MU
UHTEPIPETUPOBATH HCCIICAOBAHMS U MOJCITUPOBAHUS HECTIOKHBIX 3a7ad
UHPOPMALIHIO, - Pemarp npakTudeckre 3a1a4n Ha BRIYHACICHUE IDIOMIAeH TOBEPXHOCTH H
HOJIy4aeMYIO u3 | 00bEMOB IPOCTPAHCTBEHHBIX TEI

Pa3JINMIHBIX UCTOUYHUKOB,

-3HaTh CBOMCTBA BEKTOPHBIX BEIMYHH, IPaBHJIA PA3TI0KEHUS BEKTOPOB B
TPEXMEPHOM ITPOCTPAHCTBE, ITPpaBUJIa HAXOXKJACHUA KOOPpAUHAT BEKTOPA B
MIPOCTPAHCTBE, IpaBuUiIa IEHCTBUI C BEKTOpaMU, 3aJaHHBIMH KOOpPAUHATaMHU.
-IIpuMeHNTh NpH pelIeHNH 3a7ay AeHCTBUS C BEKTOPAMU.

-3HaTh CKaJsIpHBIE IPOU3BE/ICHHUS BEKTOPOB, BEKTOPHBIC YPABHEHU NMPSIMOH U
mnockocTu. [IpuMeHsATh TeOpUH MPH PELICHNU 3a1a4 Ha JIEHCTBHS C BEKTOPAMU,
KOOPAMHATHBII METO, IPUMEHEHNE BEKTOPOB AT BBIYUCICHUS BEIMYUH YITIOB U
pacCTOSIHUIA BEKTOPOB.

MS5. BJIAJICHUE
A3BIKOBBIMHA CpeﬂCTBaMl/II
yMeHI/le SICHO, JIOTHYHO U
TOYHO H3JIaratb CBOIO
TOUKY 3peHus,
HCIOJIb30BaTh

aJICKBATHBIC SI3BIKOBBIC

- O3HAaKOMHTKCS C POJIBI0O MATEMATHKH B HayKe, TEXHUKE, SKOHOMHKE,
WH(OPMALIMOHHBIX TEXHOJIOTHSX U MPAKTUUECKOH JIeSTEIbHOCTH.
'O3HaKOMl/ITLCH C ICJIAMU U 3aJa4aMi U3YyUYCHUSA MAaTEMATUKHU ITPU OCBOCHUUN
npogeccuii CI1O u cnenmanprocTeii CI10

- BoimonHsTh apuMeTHUecKue AeHCTBUS HAJl YUCIIAMU, COYETas! YCTHBIE U
MTUCbMEHHBIE TIPHEMBI.
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CpeACTBa;

- Bomonuuts pacders! o Gopmynam, comepKamiM paauKabl, OCYIIECTBIISI
HE00X0IUMBbIE MMOACTAHOBKH 1 TIPe0Opa3oBaHus

- [Ipeo6pazoBaTh 4ncIOBBIE U OYKBEHHBIE BBIPAXKCHUH, COIEPKALINX CTEIICHH,
IIPUMEHSS CBOUCTBA
- BeinmonHuTh peoOpa3zoBaHus BEIPAXKEHU, IPUMEHSTH POPMYIIbI, CBSI3aHHBIE CO
CBOWCTBaMU CTETIEHEH U JIorapu(pMOB

- 300pakaTh yriiel BpalieHus: Ha OKPYKHOCTH, COOTHOCHTb BEJIMYHMHBI YIJIa C €ro
PacIoNoXKeHUEM.

- [IpyMeHATh OCHOBHBIE TPUTOHOMETPHUECKUE TOXKAECTBA JUIsI BHIUUCICHUS
3HAYEHUH TPUTOHOMETPUIECKUX (QYHKIHH 110 OJTHOM U3 HUX
- V3yunts ocHOBHBIE ()OPMYIIBI TPHTOHOMETPHH: (DOPMYIIBI CIIOKEHUS, YIBOCHHS,
IpeoOpa3oBaHus CyMMbI TPUTOHOMETPHUECKUX (DYHKIIUH B IIPOU3BEICHHE U
IIPOU3BEICHUS B CyMMY M IPUMEHEHHE TIPH BHIYUCIICHUN 3HAYECHHS
TPUTOHOMETPUYECKOTO BBIPAKEHHS U YIIPOILEHHS €TO.

-O3HaKOMUTBCA € TOKa3aTEIbHBIMH PacCyKICHUIMU HEKOTOPHIX CBOWCTB IMHEHHOM
U KBaJIpaTHYHOH (YHKIHI, TPOBECTH UCCIIEIOBAHUS JIMHEHHOM, KyCOUHO-TTMHEITHOM,
JIPOOHO-TMHEHHOW M KBaJpaTUIHOW QYHKINH, OCTPOUTH UX TPpadUKH.

-O3HaKOMUTHCS C NOHITHEM TpadurKa, ONpeaeTUTh PUHAUIEKHOCTH TOYKH
rpaduky pynkuun. Onpenenuts o Gopmysie npocTeiiieil 3aBUCHMOCTH, BUA €€
rpaduka. Beipaszuts no gpopmyie ogHON EpeMEHHON Yepes IpyTue.

-IToctponts n untath rpaduxu pyHkmu. ViccnenoBaTs QyHKIHH.

-CocTaBuTh BUBI (DYHKINH 110 JAHHOMY YCIIOBHIO, PEIIaTh 3a/1a4i HA SKCTPEMYM.
-BrmomHUTE ipeoOpazoBaHms rpaduKa QyHKITUH

-IIpuMeHNTh MaTEMaTUYECKHE METOABI U PELICHHUS COIECPIKATENBHBIX 3a1a4 U3
pas3InYHBIX O0JIacTell HAyKH U IPaKTHUKU.

-MHTEpIIpeTHPOBaTh PE3YIBTATHI C YUETOM PEANbHBIX OrpaHHYECHHN

-PemaTs pannoHanbHbIe, HppalllOHANbHBIE, TOKa3aTebHbIE M TPUTOHOMETPHUYIECKHE
YpaBHEHUS U CUCTEMBI.

-PemaTs pannoHaibHbIe, TOKa3aTelbHbIe U TPUTOHOMETPUYECKIE HEPaBEHCTRA.
-dopMyIHpPOBATh U NPUBOAUTE AOKA3aTEILCTBA IPU3HAKOB B3aUMHOIO
PacmoNoXKeHus NPSIMBIX U IIIOCKOCTel. Pacnio3HaTs Ha yepTexkax U MOAEISIX
Pa3IMYHBIX CIIy4aeB B3aUMHOTO PACIONI0OXKEHUS NPSIMBIX U IIIOCKOCTEH,
apryMeHTHPOBAaTh CBOUX CYXICHUIL.

-ApryMeHTUpPOBaTh CBOM CYXAEHUS O B3aUMHOM PaCIIOJIOKEHUH IPOCTPAHCTBEHHBIX
¢uryp IlpumeHsTE CBOWCTBAa CHMMETPHH IPH PelIeHnH 3a1ad. Mcrmonp30BaTh
MIPUOOPETEHHbIEC 3HAHMUS JUTS UCCIECAOBAHUS U MOJICIINPOBAHUS HECTIOXKHBIX 3a7ad.

M6. BIaneHne HaBBIKAMH

- O3HAKOMHUTHCH C POJIbIO MAaTCMAaTUKU B HAYKE, TCXHUKE, S9KOHOMUKE,
PIH(bOpMaIII/IOHHI)IX TCXHOJIOTHUAX U HpaKTH'-IeCKOfI JACATCIBbHOCTHU
- HpI/IMGHI/ITI) CBOIICTBa CUMMCTpPHHU IPpU PCHICHUH 3aJ1a4. Hcmons3oBath

[O3HABATEIBHOMN MIpUOOpETEHHbIEC 3HAHMUS JUTS MCCIIEAO0BAHUS U MOJICIIMPOBAHUS HECTIOXKHBIX 3a71ad.

pebuexcun kak | - PemaTs 3a1aun Ha BEIYUCIIEHHE CIIOKHBIX IPOLIEHTOB

OCO3HAHMs cOBepIIaeMbIX | -BBIIOIHATE Mpeobpa3oBanms rpaduka GyHKIUN

JIEUCTBUMN u | -IIpoBecTH ¢ TOMOIIBIO IPON3BOAHON UCCIIEAOBAHIS (DYHKINH, 3aJaHHON

MBICITUTEIBHBIX (b opmyTOit.

MPOIIECCOB, ux | -YCTaHOBUTH CBA3M CBOMCTB (DYHKIMHU U IPOU3BOJHOMN 1O MX rpadukam.

PE3YILTATOB u | -IIpUMeHUTH MPOU3BOJHYIO JUIsl PEILICHHUS 3a/]a4 Ha HaX0XKACHHE HanOOJIbIIIEro,

OCHOBaHI/II;'I, r'paHuIL HaAaMMCHBIICTO 3HAYCHUA U HAa HAXOXKACHUC DKCTPEMYMa

CBOETO 3HAHUS u | -Pacno3nats Ha yepTexkax U MOJENIX pa3IMYHbIX CIydaeB B3aUMHOIO

HE3HAHUS, HOBBIX | PACHOJIOXKEHHUS NPSAMBIX U INIOCKOCTEH, apryMEHTUPOBATh CBOUX CY>KJICHHUS.

MTO3HABATEIBHBIX 3a/1a4 U | ~APryMEHTHPOBATh CBOU CYXJICHHS O B3aMMHOM PACIIOJIOKEHUU POCTPAHCTBEHHBIX

CpeJICTB TUTSt ux | ouryp

JIOCTHKEHMS, - PemiaTp 3a1aun Ha BeIYMCIICHNE 0OBEMOB U IIJIOIIA/ICH TOBEPXHOCTEH
MHOTOTPaHHHUKOB M TEJ BPAIICHHS.

M7.

LIEIeyCTPEMIICHHOCTh B

-Pacnio3nars Ha yepTeKax U MOZEIISAX Pa3/IMYHbIE CIIydyau B3aUMHOI'O PACIIOJIOKECHHUS
IPSAMBIX U INIOCKOCTEH, apIYMEHTUPOBATh CBOU CYKJICHUS.

IIOUCKax )41 IMPUHATUA v
P -CopMyaupoBaTh OnpeeeH s, IPU3HAKU U CBOMCTBA MapalIebHBIX U
P ’ MEPHEeH/MKYIIIPHBIX [UIOCKOCTEH, JIBYTPAHHBIX U JINHEHHBIX YIJIOB.
CO000pa3UTEIHFHOCTh u 5
-BBINONHUTE TIOCTPOSHUS YIIIOB MEXKY MPSIMBIMHU, IPSIMOU U TIOCKOCTBIO, MEMKTY
UHTYHIUSI,  Pa3BUTOCTh
IUIOCKOCTSIMHE T10 OMUCAHKIO U PACIIO3HABAHUE UX HA MOJIEIISX.
MIPOCTPAHCTBEHHBIX
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NpeCTaBIICHUN;
CITOCOOHOCTD
BOCTIPUHUMATH KPacoTy U
TapMOHUIO MHPA;

-IIpuMeHUTh NPU3HAKU U CBOMCTBA PACIIONIOKEHUS MPSIMBIX U TUIOCKOCTEH Mpu
pelIeHu  3a1ad.

-M3006pa3uTh Ha PUCYHKAaX ¥ KOHCTPYHPOBAHHUE HA MOJEISX MEPICHANKYIISIPOB U
HAKJIOHHBIX K IJIOCKOCTH, IMTPAMBIX, IMapaljICIIbHBIX HﬂOCKOCTeﬂ, YTJI0B MEXKIY
MIPSIMOM M TNIOCKOCTBIO U 0OOCHOBaHME TIOCTPOCHUSI.

-Pemuts 3aJa41 Ha BbIYUCIICHUC I'€OMETPUICCKUX BCJIMYNH.

-OnucaTh paccTOSHUS OT TOUKH A0 MIIOCKOCTH, OT NPSIMOM 10 MIOCKOCTH, MEXITY
IIOCKOCTSAIMH, MEXY CKPELIUBAOIUMUCS MPIMBIMU, MEXAY POU3BOJIBHBIMU
¢urypamu B mpocTpaHCTBE.

-N300pa3uts Ha YepTexkax M MOJEIIX PACCTOSIHUAS U 00OOCHOBAHIE CBOUX
cykaeHuit. OnpenenuTh U BEIYUCIUTD PACCTOSHUH B IpocTpancTBe. [IprMeHuTh
(hopMyTIBI ¥ TEOPEMBI INIAHUMETPUH [T PELICHUS 3a1ad.

- 3HaTh MOHATHS MAPAJUIEIEHOTO IPOSKTHPOBAHUS U €r0 CBOMCTBA.

- ApryMeHTHPOBATh CBOU CYKIEHHS O B3aMHOM PACIIOIOKEHUN
MIPOCTPaHCTBEHHBIX pUTyp
- Onucats " XapaKTEeprU30BaTh PA3JINYHBIC BUABI MHOT'OI'PAHHUKOB, IIEPEUUCINUTD UX
3JIEMEHTHI U CBOICTBA.

- V300pakaTh MHOTOTpaHHUKHU M BBITIOJIHATH OCTPOSHHS HAa U300paKEHUAX U
MOJIENAX MHOTOTPAHHUKOB.

- BeIumcasiTe TMHEHHbIE SJIEMEHTHI U YIIIbI B IPOCTPAHCTBEHHBIX KOH(UTypanusX,
apryMEHTHPOBATh CBOM CYKICHHUSI.

- XapakTepu30BaTh 1 H300paKaTh CEUCHUS, Pa3BEPTKA MHOTOTPAHHUKOB,
BEIYUCIIATE TUIOIATN TIOBEPXHOCTEH.

- [TocTpoenne mpoctedmux cedeHuit Kyoa, IpU3MBL, THPAMHUIBL.

- OcBOHTH BUIBI CHMMETPHH B IPOCTPAHCTBE, (HOPMYITHPOBATE ONIPEICICHIS U
cBoiicTBa. XapaKTepH30BaTh CHMMETPHIO TEJ BpaIleHUs] © MHOTOTPaHHHUKOB.
-I/I306pa>1<aTL OCHOBHBIC MHOI'OTPAaHHUKH W BBITNIOJIHATE PUCYHKHU IO YCIIOBUAM 3a1a4

-O3HaKOMUTBCS C BUJIaMH TeJl BpalleHusl, CPOpMyIMPOBATh UX ONPENeSICHUS 1
CBOMCTBA.

- XapakTepHu3oBaTh 1 NU300pakaTh Tejla BpaIlleHHs], UX Pa3BEPTKH, CEUCHUSI.

- Pemats 3agaun Ha IOCTpOEHUE CEYEHUH Tel BpallleHHsl, BBIYUCIATD JUIUHY,
paccTosiHus, yrisl, wiomanu. [IpoBoanTs foKka3aTeIbHbIE pacCyKICHUS IPU
pelIeHuH 3a1au.

-IIpuMeHATs CBOMCTBA CUMMETPHH IIPU PEIICHUH 33]a4 Ha TeJa BpalleHus,
KOMOWHAITHIO TEl.

- OcBOUTD NOHATHS IUIOMIAIHN U 00beMa, aKCHOMaMH M CBOWCTBaMH.

- 3HaTb (OPMYIIBI TSI BEIYUCIICHHS TDIOMIAeH TOBEPXHOCTEH MHOTOTPaHHIKOB U
TeJ BpalleHHUs.

- Pemars 3aJa4U Ha BBIYHUCIICHHUEC HJ'[OH_Ia}]Cﬁ IMMOBEPXHOCTU MPOCTPAHCTBCHHBIX TCJI
- OCBOHUTH MOHATHS BEKTOPA.

- 3yunts nexkapToByI0 CUCTEMY KOOPAMHAT B IPOCTPAHCTBE, IOCTPOUTH 110
3aJJaHHBIM KOOpAMHATaM TOUYKHU U INIOCKOCTH, HAXOAUTh KOOPAUHATHI TOYEK

npeaMeTHbIC:

I1. chopmupoBaHHOCTH
NIpECTaBICHUN o
MaTeMaTHKe KaK 4YacTH
MHUPOBOH KyJbTYpBl H
MecTe MaTeMaTUKH B
COBPEMEHHOM

LIUBIIM3AIHH, cTIoco0ax
OTMCAHUS SIBJICHUI
peaJlbHOTO  MHUpa  Ha
MaTEeMaTHYECKOM SI3bIKE;

- OnpenenuTh 3HAUCHNSI MATEMATHKH B HAyKe, TEXHUKE, 3KOHOMHKE,
WH(OPMAIMOHHBIX TEXHOJIOTHSX U MPAKTUUECKOH JIeITEIbHOCTH.

- [IpuMeHnTh MaTEMAaTUYECKUE METOBI U1l PELLIEHUS COAEPKATENbHBIX 3314 U3
pa3IMyHBIX 00MacTel HayKH U MpakTUKU. VIHTepIpeTHpoBaTh pe3ysibTaT ¢ yIeTOM
peasIbHBIX OTPaHUYEHUI.

- O3HaKOMUTHCS C IPUMEHEHNEM KOpHEH U cTeneHel npu BBIYMCICHUN CPEIHUX,
JEJIEHUH OTPE3KA B «30JI0TOM CEUEHUW».

-PemuTs mpukiagHble 3aa4 Ha CIIOKHBIE ITPOLIEHTHI

I12. chopmupoBaHHOCTH

NpeaCcTaBIeHUN 0
MaTeMaTHYECKUX
MOHSTUIX KakK
BaKHCHIITHX

-O3HaKOMUTBCA C TIOHATHEM KOPHS N-# CTENIEHH, CBOMCTBAMH PaJUKaIOB U
IIpaBUIIAMH CPAaBHEHUSI KOpHEH.

-Onpenenurs paBHOCWIBHOCTHU BBIPAYKEHUH C pafiuKaIaMU.

-O3HaKOMUTBCS C IOHATHEM CTENEHU C ACHCTBUTENBHBIM I MI3yunTh paguaHHbIi
METOJ] I3MEPEHNUS YTIIOB BPAIIEHNS U UX CBS3U C TpaayCcHOI Mepoii. 300pa3uth
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MaTeMaTUYECKUX
MOJENSX, O3BOJISIOINX
OIIMCBIBATL M M3y4daThb
pasHble  TPOILECChl H
SIBJICHUS;

YIJIbI BPALIECHUS HA OKPY>KHOCTH, COOTHECTH BEIMYHHBI YITIa C €70 PACIOI0KEHHEM
MOKa3aTeseM

-O3HaKOMUTBCS C HOHITHEM EPEMEHHOM, MPUMEPaMH 3aBUCUMOCTEH MEXIY
NepEMEHHBIMH.

-O3HaKOMUTHCS C IOHSTUEM TpaduKa, ONPEETUTh IPUHAJIE)KHOCTD TOYKH
rpaduka ¢pyskuu. OnpenenuTs no GopMysie NpocTeleil 3aBUCMOCTH, BUII €€
rpaduka. Beipazuts ¢hopMysisl 0gHON IEpeMEHHON uepes pyTue.

-O3HaKOMUTBCS C oTpeziesieHueM QYHKIMHU, CHOPMYITHPOBATH €T0

-Haiitn o6nactu onpenenenus n o6aacTi 3HaueHUH GyHKINU

-O3HaKOMUTHCS ¢ IOHATHEM OOPATHBIX TPUTOHOMETPHUYECKHUX (DYHKIIUH.

-M3yanTs omnpeneneHus apkCHHyca, apKKOCHHYCa, apKTaHTeHCa YHCa,
chopMyIHpPOBATH UX.

-O3HaKOMUTBCS ¢ IpUMEpaMH (PYHKIIMOHATIBHBIX 3aBUCMOCTEH B PEATbHBIX
MIPOLIECCAaX U3 CMEXHBIX AUCIUIUINH.

-CocTaBuTh BUbI DYHKIMHI 110 JAHHOMY YCJIOBHIO, PEIIUTh 3a/1a41 Ha SKCTPEMYM.
-Brimonnute npeodpazoBanus rpaduka GyHKIHHA

-O3HaKOMUTHCS € TIOHATHEM IIEPEMEHHON, TPUMEpPaMH 3aBUCUMOCTEH MEX Ty
TIepeMEHHBIMH.

-O3HaKOMUTHCS ¢ OHITHEM TpadrKa, ONPENeTIUTh IPUHAUIEKHOCTH TOYKH
rpaduka ¢pyHKImu. OnpenenuTs no GopMyse IpocTenIIeil 3aBUCHMOCTH, BHIBI €€
rpaduka. Beipazuts ¢hopMyIsl OgHON IIEpeMEHHON Yepe3 IpyTHe.

-O3HaKOMUTBCS € OIpeaeTIeHrneM QYHKINH, CHOPMYITHPOBATH

-Borancnuts 3HaueHns GpyHKOMi 10 3HAYCHNIO apTyMeHTa.

-OmnpenenuTs MON0KEHNE TOYKU Ha TpaduKe 1Mo ee KOOpAUHATAM B Ha000pOT.
-O3HaKOMUTHCS C OHITHEM HETIPEPHIBHOM MEPHOANIECKON (yHKINH,
chopMyITHpOBaTh CBONCTBA CHHYCA U KOCHHYCA, IOCTPOUTH UX TpaduKu.
-O3HaKOMUTHCS C TIOHSITUEM TaPMOHUYECKHUX KOJIeOaHUI 1 IPUMEpPaMu
rapMOHMYECKUX KOJeOaHuil JIsl OMMCaHusl MPOIIECCOB B (pr3nKe U APyrux odnactsix
3HaHUM.

-O3HaKOMUTBCA C MOHATHEM NIPOU3BOAHOM

-M3yunTs U chopMyITHpOBaTH €€ MEXaHUIECKUH U TEOMETPUIECKHH CMBICT, H3Y4UTh
JITOPUTM BBIYMCIICHHS TIPOU3BOJHON Ha MPUMEPE BBIYHUCICHHUST MTHOBEHHON
CKOPOCTH M yTJIOBOTO KO3(h(hUIMEHTa KacaTeIbHOM.

-CocTaBuTh ypaBHEHHUS KacaTeJIbHON B 00IIEM BH/IE.

-YcBouTh npasuia AuHepeHINPOBAHUS, TAOIUIBI IPOU3BOIHBIX JIEMEHTAPHBIX
¢$yHKIHH, TPUMEHUTH T AuddepeHnrpoBanns GyHKIUNA, COCTABUTH YPaBHEHUS
KacaTeJIbHOM.

-M3y4nTh TEOpEMBI O CBSI3U CBOWCTB (DYHKIIMH U TPOU3BOAHOMN, CHOPMYITHUPOBATH
ux.

-IIpoBecTH ¢ MOMOIIBIO TIPOU3BOIHON MCCIICAOBAHUS (DYHKIIUH, 3aJaHHOM
(dhopmynon.

-YCTaHOBUTH CBSI3U CBOWCTB (DYHKIMH M MPOU3BOIHON 110 UX Tpadukam.
-[IpuMeHNTH MPOU3BOAHYIO ISl PELICHHS 33124 Ha HaXOXK/ICHHE HauOOJIbIIero,
HaMMEHBIIETO 3HAYCHUS U Ha HAX0XKICHUE IKCTpEMyMa

-O3HaKOMUTHCS ¢ IOHSATHEM MHTETpala 1 NepBOOOPa3HOH.

-M3yanTs npaBuia BeMHCIEHUS IepBo0Opa3Hoii 1 TeopeMbl Hprorona— JlelOHuma.
-Pemmuth 3amaun Ha CBSA3b IEpPBOOOPA3HON U €€ TIPOU3BOIHOM, BEIYHUCIUTH
IepBOOOPA3HYIO TSI JAHHOW (DYHKIIHH.

-Pemmts 3agaun Ha MpUMEHEHNE HHTETpaia Ul BBIYUCICHNS (PU3NIECKUX BETHINH
M TUIoIaAeH

-O3HaKOMUTHCS C TIPOCTEHIIUMHE CBEICHUAMH O KOPHSIX

-M3y4nTh TEOpUM PaBHOCHIIBHOCTH YPAaBHEHUH U €€ IPUMEHEHHS

-Pemuts pannoHanbHble, UppalliOHAIbHbIE, IOKAa3aTENbHbIE U TPUTOHOMETPUUYECKHE
YpaBHEHHS U CUCTEMBI.

-Pacnosnars Ha uepTekax ¥ MOAEIX pa3iNYHbIE CITydyad B3aUMHOTO PacIIONOKEHUS
TIPSIMBIX U TUIOCKOCTEH.

-IIpuMeHNTh IPU3HAKK U CBOWCTBA PACIIOJIOKEHUS MTPSIMBIX U IIFIOCKOCTEH NpH
peLIeHny 3aad.

-M300pa3uTh Ha prCyHKaX U CKOHCTPYHUPOBATH HA MOJIEIISX TEPIIEHANKYJIISIPBI 1
HaKJIOHHBIE K IUIOCKOCTH, PSIMBIE, TTapaJuIeNIbHBIE TUIOCKOCTH, YTJIBI MEXIy IPSIMOI
U IIJIOCKOCTBIO M 000CHOBATh MOCTPOCHHUS.

-PemmnTh 3a1aun Ha BEIYHMCIEHHE T€OMETPHUECKUX BEJINYNH.

-OnpenenuTh U BBIYUCIUTD PACCTOSHUSI B IPOCTPAHCTBE.
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-O3HaKOMUTHCS C HOHITUEM HAPAJUIEIILHOTO ITPOSKTUPOBAHUS U €T'0 CBOMCTBAMU.
CdopmynupoBaTh TEOPEMBI O ILIOMAH OPTOrOHAIBHON IPOEKIUH
MHOTOYTOJIbHHKA.

-Onucath U 0XapaKkTepr30BaTh Pa3IMYHbIE BU/bl MHOTOIPAHHUKOB, IEPEUUCIUTh HX
3JIEMEHTHI U CBOMCTBA.

-OxapakTepu30BaTh U U300pa3UTh CEUYEHHS, BBIUUCIHUTS IJIOIIAAN IIOBEPXHOCTEH.
-O3HaKOMUTHCS ¢ BUIAMH CHMMETPHI B IPOCTPAHCTBE, CHOPMYIHPOBAThH
ompeneneHus U cBoiictBa. OxapakTepu30BaTh CHMMETPUH TEJl BPAILICHUS 1
MHOTOTPaHHHKOB.

-IIpuMeHNTH CBOWCTBA CHMMETPHH NIPH PEIICHNUH 3a1ad.

-O3HaKOMUTHCS ¢ BUIAMH TeJ BpalleHus, CGOpMyIHpOBaTh UX ONPEICIICHNS U
CBOICTBA.

-OxapakTepn30BaTh U H300pa3UTh TEJIa BPAICHUS, X PAa3BEPTKH, CEUCHUS.
-O3HaKOMUTHCS ¢ HOHATUSAMH IUIONIAIN U 00beMa, aKCHOMaMH U CBOMCTBAMHU.
-M3y4nTh TEOpEMBI O BBHIYMCICHUH 00BEMOB MPOCTPAHCTBEHHBIX TEJ, PEIIUTh
3aJ]a4y Ha NpUMeHeHne GopMyIT BBIYHUCIIEHHST 00bEMOB.

-M3yunTh (hopMyIIBI JUTS BEIYHUCIICHHS TUIOIIAIeH TOBEPXHOCTEH MHOTOIPAHHUKOB H
TeJI BpalleHHs.

-O3HaKOMUTHCSI C METOJIOM BBIUUCIICHUS IUIOIA/IN TOBEPXHOCTH cephl. Pemmth
3aJ[a4y Ha BBIYHMCIIEHHE TUIOMIaAei TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI.
-O3HaKOMUTBCS ¢ IOHATHEM BeKTOpa. V3yunTh 1eKapTOBBIE CHCTEMBI KOOPAWHAT B
IIPOCTPAHCTBE, MOCTPOEHHE 10 33JaHHBIM KOOPIMHATaM TOUYCK M INIOCKOCTEH,
HaXO0X/IeHHE KOOPANHAT TOUYCK.

-M3y4nTh cBOICTBA BEKTOPHBIX BEIHUHH, IIPABUIIA PA3JIOKECHHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABMIIA HAXOXKICHHUSI KOOPJMHAT BEKTOPA B
IIPOCTPAHCTBE, MpaBHiIa JEUCTBHI ¢ BEKTOPaMH, 3aJaHHBIMHI KOOPJHHATAMHU

I13.monnmanue
BO3MOKHOCTH
aKCHOMAaTHYECKOTO
TOCTPOEHUS
MATECMATHUYCCKHUX
TEOpHUH;

YpaBHEHUSL.
-3anmcars KOpeHb N-if CTETIEHN B BHJE CTETICHN C APOOHBIM ITOKa3aTeneM 1
HA000POT.

-BBIMHMCINTE CTENIEHH ¢ pPalMOHAIBHBIM IIOKa3aTeNneM, 21 BBINOIHUTD MPUKHIKA
3HAYECHUs CTETIEHH, CPABHUBAS CTEIICHH.

-IIpeoOpa3oBars urciaoBbIC 1 OyKBEHHBIE BEIPAXKEHNUS, COACPIKAIIE CTEIICHH,
NIPUMEHSS CBOUCTBA.

-Brimonuutk npeodpazoBanue BhIpaKeHUit, TpUMEHSIst (HOPMYJIbI, CBI3aHHBIE CO
CBOWCTBAaMH CTETIEHEH U JIOTapU(PMOB.

-[IpuMeHNTH OCHOBHBIE (POPMYIIBI TPUTOHOMETPHUH: (POPMYJIBI CIIOKEHUSI, YIBOCHNS,
peoOpa3oBaHKs CyMMBI TPUTOHOMETPUYECKHX (PYHKIUIT B IpON3BEACHHE U
MIPOU3BEACHUS B CyMMY M IPUMEHHUTH IIPU BBIYUCICHUN 3HAUCHUS
TPUTOHOMETPUUYECKOTO BBIPAKEHHS U YIIPOILEHHS €rO.

-Vcnonp30BaTh CBOMCTBA CHMMETPUH TOUEK HA €AMHUYHON OKPYKHOCTHU H
MIPUMEHUTD UX JUIS BBIBOJIA (hOpMyIT IpUBEICHNS.

-Pemmuts (110 anroputMy) 1o GpopMysiaM B TPUTOHOMETPHIECKOMY KPyTy
MIPOCTEHUIINE TPUTOHOMETPUIECKUE YPABHEHHUS.

-IIpuBecTr mpuMeps! GYHKIIMOHATBHBIX 3aBUCHMOCTEH B pEaIbHBIX MpoIeccax U3
CME)XHBIX JTUCIUIIIHH.

-IIpuBectu gOKa3aTENbHbIE PACCYXKACHUS HEKOTOPBIX CBOMCTB JIMHEMHON U
KBaIPaTUIHOM (HYHKIMH, MPOBECTH UCCIICAOBAHMS THHEHHON, KYCOUHO-IMHCHHOM,
JIPOOHO-TMHEHHOW ¥ KBaJpaTUYHON QYHKINH, TOCTPOUTH UX TPpadUKH.
-IToctpouts 1 npountars rpaduxu ¢pynkuuii. Mccnenoars GyHKInM.

-CocTaBuTh BUbI DYHKIHH 110 TAHHOMY YCJIOBHIO, PEIIUTH 3a/1a41 Ha SKCTPEMYM.
-BrimonauTte npeobpazoBanus rpaguka GyHKIHH.

-Berancnute 3Hauenus pyHKIUHA 10 3HaYeHUIo apryMenTa. OnpeaenuTh OJI0KEeHUS
TOYKH Ha rpauke 1o ee KoopanHaTaM  Ha00OPOT.

-Vcrons30BaTh CBOWMCTBA (QYHKITUH IS CpaBHEHHS 3HAUCHUH CTENCHEN 1
norapru(MoB.

-IlocTpouts rpaduKy CTEIIEHHBIX M JIOTapUPMUIECKHUX (HYHKLIUH.

-Pemnts nokasarenpHbIe U IorapupMUUecKue ypaBHEHH 1 HEPaBEeHCTBA 10
H3BECTHBIM AJITOPUTMAaM.

-CdopmMyaupoBath CBOICTBA CHHYCA 1 KOCHHYCA, TIOCTPOUTh MX IPadHKH.
-CdopmyaupoBarh CBOICTBa TAaHI'€HCA U KOTAHT'€HCA, TIOCTPOUTH UX Tpaduku.
-[IpumeHNTH CBOWCTBA (DYHKIMHU LI CPAaBHEHHS 3HAUEHUH TPUTOHOMETPUUYECKUX
(YHKIMH, pEIINTh TPUTOHOMETPUYECKUE YPaBHEHHSI.
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-Boimonuute npeodpazoBanus rpaguxoB. CHOpMyIMpOBaTh U IPUBECTH
JI0Ka3aTeNbCTBA IPU3HAKOB B3aMMHOI'O PACIIOJIOAKEHUS IPSAMBIX U INIOCKOCTEH.
-CdopMyaupoBarh onpeeneHus, IPU3HAKU U CBOICTBA MapaUIebHbIX U
NEPIEHAUKYIIIPHBIX IUIOCKOCTEM, IBYTPaHHbIX U JTUHEHHBIX YIJIOB.
-CdopMyaupoBarh 1 J0Ka3aTh OCHOBHBIE TEOPEMBI O PACCTOSHUAX (TEOpPEMBI
CyIlIeCTBOBAHUSI, CBOWCTBA).

-[IpumennTh TEOpHU 11 000CHOBAHMSI HOCTPOSHHUH M BBIYHCIICHHH.
ApryMeHTHPOBATh CBOU CYXJIEHHS O B3aMMHOM PACIIOJIOKEHUN IIPOCTPAHCTBEHHBIX
uryp.

-VI3y4nTh TEOpEeMBI O BEIYUCICHUH 00BEMOB IIPOCTPAHCTBEHHBIX TEJ, PEIIUTh
3a[1a4d Ha IpUMEHEeHHE (POPMYIT BEIYUCICHHS 00BeMOB. V3ydunTh OopMyIIBI It
BBIYMCIIEHUS TUIOIIAEH IOBEPXHOCTEN MHOTOIPAHHUKOB U TEJI BPALLEHUS.
O3HaKOMHTECS C METOAOM BBIYHCIICHHUS ILIONIAIN TIOBEPXHOCTH cdephl. PemmTh
3a/1a4y Ha BBIYMCIIEHUE IUIOMIAEN TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIN.
-IIpuMeHNTE TEOPUU NIPU PEUICHUM 3a/1a4 Ha JEHCTBUS C BEKTOPaMH, KOOPIMHATHBIN
METOA, MPUMEHUTDL BEKTOPHLI AJIsI BBIYUCIICHUA BEJIMYHH YTJIOB U paCCTOHHI/Iﬁ
BEKTOPOB.

114 .Bnagenue MetomaMu
JIOKa3aTeNILCTB u
AITOPUTMOB  PEIICHHUS,
YMEHHE WX IPHUMCHSITH,
MIPOBOJIUTH
JIOKa3aTelIbHbIE

-OBnageTs CBEACHUSIMU O KOPHAX alreOpandecKuX ypaBHEHNH, HOHATHAMH
HCCIIEI0BAHUS YPABHEHUI U CUCTEM YPaBHEHUI.

-M3y4nTth TEOPUM paBHOCWIBHOCTH YPAaBHEHUU U €€ npuMeHeHus. [1oBTopuTh
3aIliCH PEIICHNS CTaHJAPTHBIX yPaBHEHHH, IPUEMOB NPeoOpa3oBaHus ypaBHEHUH
JUIA CBEACHUA K CTaHAAPpTHOMY YPaBHCHUIO.

-Pemuts paOHAJIbHBIC, HPPAUOHAJIIBHBIC, TOKA3aTCIbHBIC YPABHCHUA U CUCTEMBI.
-Hcnonp3oBanue cBOWCTB U rpadMKoOB PyHKIUI ISl pEIIeHUs] YPaBHEHUIA.
-Pemnts ypaBHEHHs ¢ IPUMEHEHHEM BCEX MPUEMOB (pa3iI0XKEeHUs Ha MHOXKUTENH,
BBE/ICHUS HOBBIX HEM3BECTHBIX, OJCTAHOBKH, TPA(QUIECKOT0 METO/IA).

-PemmTh cuctembl ypaBHEHHI C MPUMEHEHHEM PAa3JIMYHBIX CITIOCOOOB.
O3HAaKOMHTBCS ¢ OOIIMMH BOTIPOCAMH PELIEHHSI HEPAaBEHCTB U HCIIOJIb30BATh
cBolcTBa rpahuKoB (HYHKIMH IPH PEIICHNH HepaBeHCTB. PemmTh HepaBeHCTBa U
CHCTEMBI HEPAaBEHCTB C IIPIMEHEHHUEM PA3INIHBIX CIIOCOOO0B.

-Pemmts o ¢opMynaM M TPUTOHOMETPHUYECKOMY KPYyTy IPOCTEHIINE

PACCyXICHIA B XONC TPUTOHOMETPUYECKHE yPaBHEHUSI.

PCLICHHA 3a/1at; -IIpuMeHNTE OOLIMH METOIBI peIIeHUs YpaBHEHHH (IpUBEICHUE K THHEHHOMY,
KBaJIpaTHOMY, METOJ Pa3JIO’KEHHUs] HA MHOXKUTEIH, 3aMEHBI IEpeMEHHOI) pu
peIIeHNH TPUTOHOMETPUIECKUX YPaBHEHUHA. Y METh OTMEUaTh Ha KpyTe pereHus
MPOCTEHUIINX TPUTOHOMETPUUECKIX HEPABEHCTB.

-IIpuMeHNUTh MaTeMaTHYeCKHE METOIOBI TSl PEILICHUs COAePKATENbHBIX 3a/1a4 U3
pa3InyuHBIX 00JIacTell HAyKU M MPaKTUKU. VIHTepIpeTHpOBaTh pe3yIbTaThl C Y4ETOM
peallbHBIX OTPaHUYEHUI.

-O3HaKOMUTHCS C TIOHSATHEM IIPOU3BOIHOM.

I15. Biaaenue | -ChopMynnpoBaTh MEXaHHYECKUI U T€OMETPUYECKUIT CMBICI TPOM3BOAHOM.

CTaHJapTHBIMU -IIpuMeHNTH aITOPUTM BBIUMCICHUS] MTHOBEHHON CKOPOCTH U 23 peabHbBIX

npueMaMu pelIeHust | 3aBUCUMOCTH; YITIOBOH KO((HIIMEHT KacaTelbHOH.

paluoHaNbHBIX n | -CocraBuTh ypaBHEHHS KacaTelbHOW B 00IIEM BHJIE.

HUppalMOHATIbHBIX, -YcBouTh npasuia AudhepeHInpOBaHUs, TAOIUIIBI IPOU3BOIHBIX AJIEMEHTAPHBIX

MIOKa3aTEeNbHbIX, (GYHKIHHA.

CTEMEHHBIX, -IIpumennTs npasuna auddepeHnrpoBanus, TaOIUIBI TPOU3BOAHBIX HIEMEHTAPHBIX

TPUTOHOMETPUUECKUX ¢bynkuui st auddepeHnpoBanust GYHKIHA, COCTaBUTh YPAaBHEHUSI KacaTeIbHOH.

YpaBHEHUH u | -VI3y4uTh TEOPEMBI O CBSI3HM CBOWCTB (QYHKIIUH U TPOU3BOJHOM, C(HOPMYIHPOBATH

HEPaBEHCTB, UX CHCTEM; | HX.

HCIIOJIb30BaHUE -IIpoBecTu ¢ MOMOILBIO MPOM3BOAHON MCCIeA0BaHUS (PYHKIINH, 33/1aHHOM

TOTOBBIX dhopmyoii.

KOMITBIOTEPHBIX -YCTaHOBUTH CBSI3U CBOWCTB (DYHKIMH M MPOU3BOIHON 10 UX rpadukam.

porpamm, B ToM uucie | -IIpuMeHHTh MPOM3BOAHYIO JJIsl PELICHUs 33124 Ha HaXO0XK/IeHHEe HauOOJIbIIEro,

JUTS MoMCcKa MyTH | HAUMEHBILIETO 3HAYCHNUS U Ha HaXOXKACHUE SKCTPEMyMa.

peuieHust u | -OCBOUTH MOHATHE UHTETPAJA U IIEPBOOOPA3HOM.

WUTIOCTpauuu pemieHus | -IIpuMeHuTh paBuiia BEIYUCICHUS NTEpBO0Opa3HON 1 TeopeMbl HproToHa—

ypaBHEHUN n | Jleiiounna.

HEPaBEHCTB; -PemmTs 3anaun Ha cBsI3b 1epBOOOPA3HON U €€ MPOU3BOAHON, BEIYMCIUTh

IepBOOOPA3HYIO ISl TAHHOH (DYHKIIHH.
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-Pemuth 3amaun Ha NpUMEHEHNE MHTETPajia ISl BBIYUCICHHS (PU3MUCCKUX BEIUYUH
M TUIOIIAAEH.

I16. copmupoBaHHOCTH

MIpEeACTABICHUH 00
OCHOBHBIX HOHSATHUAX
MaTeMaTH4YecKOoro
aHanau3a u ux
CBOMCTBAX, BJaJiCHUE
YMEHHEM
XapaKTepH30BaTh
noBeseHne  (YHKIHH,
HCIIOJIb30BAHUE
MOJy4YEHHBIX 3HAHUM
JUTS OTIMCAHUS M aHAIIN3a
peaNbHBIX
3aBUCHUMOCTEN;

-ChopMyIHpoBaTh U MIPUBECTH JOKA3aTEIbCTBA MPU3HAKOB B3aMMHOTO
PacIONOXKEHUs MPSIMBIX U MIOCKOCTEH.

-Pacnio3Hats Ha yepTexax U MOAEISIX Pa3IUUHBIX CIydaeB B3aUMHOIO
PacIoNOXKEHUs NPSIMBIX U IJIOCKOCTEH, apryMEHTUPOBATh CBOU CYXIACHUSL.
-CdopMynanpoBaTh onpeaeneHns, IPU3HAKU U CBOICTBA MapaJUIeNbHBIX U
MIepHEeHANKYJIIPHBIX TUIOCKOCTEH, ABYTPAHHBIX M JINHEHHBIX YTJIOB.

-BrInonHUTE TOCTpOCHNE YTIIOB MEXKAY MPSIMBIMH, TIPSIMOI 1 TIIIOCKOCTHIO, MEXKTY
IUTOCKOCTSIMH IO OIHCAHHIO M PACHIO3HATh MX HA MOJEIIAX.

-IIpuMeHNTh NpU3HAKU U CBOMCTBA PACIIOIOKEHUS MIPSIMBIX U INIOCKOCTEN IpU
peleHny 3a1ad.

-/13006pa3uTh Ha PUCYHKAX U KOHCTPYHUPOBATH HA MOJIENX MEPIECHINKYIISIP U
HAKJIOHHBIC K IIJIOCKOCTH, IMTPAMBIC, ITapaJlJICJIbHBIC IIJIOCKOCTH, YTJIbI MEXKIY pr{MOﬁ
U IJIOCKOCTBIO U 000CHOBATh MOCTPOSHHSI.

-Pemnts 3aaun Ha BEIYUCIIEHHE T€OMETPUUECKUX BEIUYMH.

-OnucaTh pacCTOSAHUSA OT TOUKH A0 MIIOCKOCTH, OT NPSIMOM 10 MIOCKOCTH, MEXTY
IIOCKOCTSIMU, MEXY CKPELIUBAIOIUMUCS MPIMBIMU, MEXAY IPOU3BOJIBHBIMU
¢urypamu B mpocTpaHCTBE.

-CdopMynmupoBaTth 1 J0Ka3aTh OCHOBHBIE TEOPEMBI O PACCTOSHUAX (TEOpPEMBI
CYIIECTBOBAHMS, CBOHCTBA).

-M300pa3uTh Ha YepTexKax U MOJEINIAX PACCTOSHUS U 0OOCHOBATH CBOU CY’KACHMHA.
OmnpenenuTs 1 BEIYUCINTD PACCTOSIHUS B IPOCTPAHCTBE.

-O3HaKOMHUThLCS C MIOHATHEM napajjieJIbHOTO IPOCKTUPOBAHUA U €TI0 CBOMCTBaMH.
CdopmyupoBaTh TEOPEMBI O IUIOIIAAN OPTOrOHAIBHON POSKIHH
MHOT'OYT'OJIbHUKA.

-[IpumennTh TEOpUU 11 000CHOBaHMSI MOCTPOSHHUH M BBIYHCIICHHH.
ApPryMEeHTHPOBATh CBOU CYXJICHHS O B3aMMHOM PACIIOJIOKEHUN IPOCTPAHCTBEHHBIX
uryp.

-OnucaTh 1 0XapaKTepU30BaTh Pa3IUUHbIE BUABI MHOTOTPAaHHHUKOB, TIEPEUUCIIUTD HX
JJIEMEHTHI U CBOWCTBA.

-300pa3nTh MHOTOTpaHHHUKH M BHIITOJIHNATH MOCTPOCHHS Ha N300paKECHUAX U
MOJIEIISIX MHOTOTPaHHHKOB.

-Beraucnute TMHEHHbBIE 3IEMEHTHI U YTIIbI B IPOCTPAHCTBEHHBIX KOH(UTypanusix,
apryMEHTHPOBATh CBOM CYXJICHHUS.

-IIpencraBuTh XapaKTepUCTHKY M U300pa3UTh CEUCHHUE, BHIYUCIUTD TUIOMIAAN
IIOBEPXHOCTEH.

-ITocTpouts mpocreifiee ceuenue Kyoa, IpU3MbL, THPaAMHIBL.

-O3HaKOMUTHCS C BUIAMH CHMMETPHI B IPOCTPAHCTBE, CPOPMYIUPOBATH
onpeseieHus ¥ CBOiiCcTRa.

-OxapakTepHu30BaTb CHMMETPHIO TEJI BPALIIEHHUS U MHOTOTPAHHUKOB.

-IIpuMeHNUTD CBOMCTBA CUMMETPHU IPU PEIICHUH 331a4.

-Mcnone3oBats nproOpeTeHHbIC 3HAHUSA ISl NCCIICOBAHMS 1 MOJICTTMPOBAHUS
HECIIOXKHBIX 3a7ad.

-300pa3nuTh OCHOBHBIE MHOTOTPAHHHUKH U BHIIOJHUTH PHCYHKOB I10 yCIIOBHIO
3azad.

-Pacnosnars Tena BpaiueHus, chopMyIUpOBaTh UX OMpPEACICHHS U CBOWCTBA.
-CopMyaHpoBaTh TEOPEMBI O CEUSHUH LIAPa TNIOCKOCTHIO U IJIOCKOCTH,
KacaTelbHOU K cdepe.

-OxapakTepnu30BaTh U H300pPa3UTh Tella BPAILCHUS, X PAa3BEPTKH, CEYCHUSL.
-PemuTh 3a1aun Ha MOCTPOEHUE CEUEHUM, BBIYMCIIEHUE JIMH, PACCTOSIHUM, YIJIOB,
wiomazneit. IlpuBecTu gokazaTenbHbIe PacCyKIEHH IIPU PELICHUH 3a1a4.
-IIpuMeHNTh CBOMCTBA CUMMETPHU MPU PEIICHUH 33]a4 Ha TeJla BpalleHus,
KOMOMHAIIHIO TeJ.

-11300pa3uTh OCHOBHBIE KPYTJIbIE TENIA U BHIIIOJIHUTH PUCYHOK IO YCJIOBHIO 3a/1a4.
-ChopMynarpoBaTh MOHATHS IUIOMAAN ¥ 00beMa, aKCHOMaMH U CBOHCTBAMH.
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-Pemnts 3ana4n Ha BEIYHCIIEHUE TUIOIIALEH IIIOCKUX (GUTYpP ¢ TPUMEHEHHEM
COOTBETCTBYIOIIUX (popMys 1 PaKTOB U3 MITAHUMETPHH.

-IIpuBecTr noKa3aTeNbCTBA TEOPEM O BEIYHCICHUH 0OBEMOB IIPOCTPAHCTBEHHBIX
TeJI, PEIINTh 3aJ]a4d Ha TPUMEeHeHHe OPMYJI BEIYHCICHUSI 00bEMOB.

-M3yunTh hopMyJIbl JUTsS BEIYHUCIICHHS TUIONIAIel ITOBEPXHOCTEH MHOTOIPaHHUKOB H
Ten BpameHust. O3HaKOMUTBCS ¢ METOI0OM BBIUMCIIEHUS MJIOIA U IOBEPXHOCTH
coepsl. PemmTs 331241 Ha BBIYHCIICHHE TIJIOIIA/IEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIL.

-VI3y4unTh NOHATHE BEKTOpA.

-I3y4nTh AEKapTOBYIO CUCTEMY KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOUTH 10
3aJJaHHBIM KOOpAWHATaM TOYKH M INIOCKOCTH, HAITH KOOPIUHATHI TOUYEK.
-BBIYMCINTE PACCTOSHUS MEXITY TOUKAMU.

-JleMOHCTpUPOBATh CBOWCTBA BEKTOPHBIX BEJIMYMH, ITPABHIIA PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, PaBUJIa HAXOXKACHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPABWJIA ACUCTBUN C BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMHU.
-IIpuMeHNTE TEOPUU NIPU PEUICHUM 3a/1a4 Ha JeHCTBUS ¢ BekTopamu. M3yuuTs
CKQJIIPHOE IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE IIPSIMON U TUIOCKOCTH.
-IIpuMeHNTh TeOpUH NPU PELIEHNUN 3a1a4 Ha ASUCTBHSI ¢ BEKTOPAMHU, KOOPAUHATHBII
METOJI, IPUMEHHUTH BEKTOPHI AJIs1 BBIYMCICHUS BEJIMUMH YIJIOB U PACCTOSTHUN
BEKTOPOB.

I17. BJIaJICHUE
OCHOBHBIMH TTOHSATHSIMH
o TTOCKHUX H
MPOCTPAHCTBEHHBIX
TEOMETPHUYSCKIX
¢urypax, UX OCHOBHBIX
CBOMCTBAX;

-CdopmynarpoBaTs onpeaeneHus COOBITHH, BUAA COOBITHIA.

-Pacnio3Hath BUAbI CIIydalfHBIX COOBITHH.

-3HaTh KJIaCCUYECKOE ONpEETICHNS BEPOSITHOCTH, CBONCTBA BEPOSTHOCTH, TEOPEMBI
0 CyMME€ BEPOSATHOCTEH.

-PemmTs 3a1aun Ha BEIYMCIIEHE BEPOSTHOCTEH COOBITHH.

-CdopmynupoBats onpeaeneHus 1 GOpMyIIbl A1 BEIYUCICHUS pa3MeIleHHs,
NepeMeIleHNs], COUSTaHUsI.

[18. copmupoBaHHOCTH
YMEHHS  paclo3HaBaTh
reOMEeTpUYECKUE

¢burypsl Ha uYeprexax,
MOJIETSIX M B PEalbHOM
MHUDE; MIpUMEHEHNE
N3YYECHHBIX CBOICTB
TEOMETPHUYECKUX (QUTYP
u GopMya IS pelIeHus
reOMETPHYECKUX 3aJad
W 3a]1a4 C MPAKTHICCKUM

-ITocTpouts rpaduku 31eMeHTapHBIX (HYHKINH;

-IIpeoOpazoBarh rpaduKu QyHKITHIA;

-Co3zaTh Npe3eHTalH 110 IPECTaBICHUI0 YIeOHOr0 MaTeprana u pe3yibTaToB
MIPOEKTHOM AEATEIbHOCTH.

-Pemuth KOMOMHATOPHBIC 337a4l METOIOM IIepedOpa U MO MPABUIY YMHOKCHHS.
-O3HaKOMUTHCS C HOHITUSIMH KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUYETaHUSIMHY,
NepecTaHOBKaMH M (hOPMYJIaMH JJIsl UX BBIYHCIICHHSI.

-OOBSACHHUTH U IPUMEHHUTH (POPMYIIBI AJIsl BEIYMCICHUS pa3MeIleHUH, IEPECTaHOBOK
1 COYCTaHUH NPH PELICHUHN 3a/1a4.

CoJIep)KaHUEM;
I19. chopmupoBaHHOCTH
NpeCTaBICHUN o

npoueccax MU sSBJICHUAX,
UMCHOIINX

-ChopmynarpoBaTs onpeaeNeHus COOBITHH, BUAA COOBITHIA.
-Pacrio3Hats BuBI CIIydaifHBIX COOBITHH.

BEPOATHOCTHBIN -3HaTh KJIACCHUYECKOE ONPEACTICHNUS BEPOSITHOCTH, CBOHCTBA BEPOSTHOCTH, TEOPEMBI
XapaxTep, 0 CyMM€ BEpOSTHOCTEH.

CTaTUCTUYECKUX -PemmTs 3a7aun Ha BeIYHCIIEHHE BEPOSTHOCTEH COOBITHH.

3aKOHOMEPHOCTSX B | -CdhopmynupoBats onpeaeneHus U GopMyIIbl 1Sl BEIYMCICHUS pa3MeIleHHs,
peanrbHOM Mupe, | EPEMENICHUS, COUETAHUS.

OCHOBHBIX MOHATHUAX

3JIEMEHTapHON Teopuu

BEPOSITHOCTEH.
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I110. ymenuii HaxoauTb
u OLIEHUBATh
BEPOSATHOCTH
HaCTYIUICHHS COOBITHIA B
MPOCTEUIINX
MIPAKTUYECKUX
CUTyallUsIX U OCHOBHBIE
XapaKTePUCTUKHU
Clly4ailHbIX BEJIMYUH;

-ChopmyupoBath onpeesicHus COOBITHI, BUIa COOBITHIA.
-Pacno3nars BUIBI CIIy4aifHBIX COOBITHIA.

-3HATh KJIACCUYECKOE OIIpeACICHUA BEPOATHOCTH, CBOIiCcTBa BEPOATHOCTH, TCOPEMBI

0 CyMMe BEpOSITHOCTEH.

-Pemmuth 3amaun Ha BEIYUCICHUE BEPOSTHOCTEH COOBITHI.
-CoopmynrpoBaTs onpeaeneHus U GOPMYIIBI TS BEIYHCICHHS Pa3MEIICHNUS,
MIEPEMEIIECHUSI, COUCTAHUSL.

I111. BJIAJICHUE
HaBBIKAMH
HCIIOJIb30BAHUS
TOTOBBIX
KOMHI)IOTepHI)IX
MpOrpamMM IpH PEIICHUH

3amad.

-IToctponuts rpaduky 3eMEHTAPHBIX (DYHKITHIH;

-IIpeoGpazoBarh rpaduKu QyHKITHH;

-Co3aath Npe3eHTalN| 10 MPEACTABICHUIO YIeOHOTO MaTepuala U pe3yIbTaToB
MIPOEKTHOM AEATEIbHOCTH.

-Pemuth KOMOMHATOPHBIC 337]a4U METOIOM IIepeOopa U 1Mo MPaBIIY YMHOKEHHS.
-O3HaKOMUTHCS C MOHATUIMU KOM6I/IHaT0pI/IKI/IZ pasMEIICHUAMUA, COUCTAHUAMU,
nepecTaHOBKaMU U (I)OpMyJ'[aMI/I JJIA UX BBIYUCJICHUA.

-OOBSACHHUTH U IPUMEHHUTH (POPMYIIBI IJIS1 BEIYMCIECHUS pa3MeIleHHH, IepECTaHOBOK
W COYETAaHHUH IPH PELICHUHN 3a/1a4.
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