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Pabouas mporpamma ydeOHON IMCIMIUIMHBI pazpaboTaHa Ha ocHOBe dDenepanbHOrO
rocyaapcTBeHHOro obpasoBarenbHoro cranpapta (namee — @I'OC) mo cnenuaibHOCTSIM CPEIHETO
npodeccnoHabHOTO 00pa3oBanus  44.02.01 JlomikonbHOE 00pa3oBaHue.

PabGouass mporpamMma cocTaBiieHa Ha OCHOBE NpPHUMEpPHOHM mporpamMmbl (aBTop M.
U.bawmaros, noOKTOp (U3HKO-MAaTEeMAaTHYECKUX HAyK, akajgeMuKk Poccuiickoii akagemun
oOpasoBanusi, mpodeccop) B COOTBETCTBHU C PekOMEHAalMsMU 0 OpraHU3alMd TOJyYCHUS
cpeanero oOmiero oOpa3oBaHMsA B TpeAeiax OCBOCHHS OOpa3oBATENbHBIX IMPOrpaMM CPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs C y4€TOM TpeOOBaHMIA
(benepanbHBIX TOCYAaPCTBEHHBIX O00pa30BaTENbHBIX CTAHJAPTOB M MOJy4aeMOW Mpodeccuu Wiu
CIEIUATBHOCTH CPeIHEro MpodeccrnoHambHOro 00pazoBanus (mucsmo JlenapraMenTa rocy1apcTBeHHOMN
MOJIUTUKK B cdepe moAroToBku padounx kaapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259) u
«Pazpsacuennii LlenTpa HayanbHOTrO, CPEIHETO, BHICIIETO U JOMOJHUTEIBHOTO MPOohEeCCHOHATBHOIO
obpazoBanust OI'Y «®UPO» nmo peanuzanmu eaepaabHOro rocy1apCcTBEHHOTO 00pa30BaTENbHOTO
CTaHIapTa cpemHero (MoiHOro) ooémero oOpa3oBaHus (mpoduiabHOE OOyYeHHE) B Ipeaeax
OCHOBHBIX TpodeccroHaIbHbIX oOpa3oBatenbHbIX nporpamm HITO u CIIO, dopmupyembix Ha
ocHoe ®I'OC HavanbHOTO U CpeaHero npodeccruoHanbHoro oopazosanust ot 03.02.2011 r.

Pabowas mporpamma aucuuruinHbel «MaremaTuka: anreOpa, Hadajla MaTeMaTHYeCcKOro
aHalM3a; TeOMeTpus» u3ydaerca ¢ y4€TtoM mpodmwis MoIydyaeMoro mnpodeccuOHATBHOTO
oOpa3oBaHwUsl.
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PaGouas mporpamma paccmotpena Ha 3aceganuu 1K (mpotokon Ne 1 ot
« 31 » aprycra 2018 r.) u nmpusnana cootsercTByOMEeH TpedoBarmsM @I'OC CITIO u yuebHOTO
IU1aHa criequanbHOCTU 44.02.01 HomkonsHOE 00pa3oBaHue
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1. HACHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCIIUILJINHBI
OV /.02 MaremaTuka

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

Pabouas nmporpamma yueOHON JTUCHUIUIUHBI SABJISIETCS YaCThIO TPUMEPHON OCHOBHOM
npodeccuoHalbHON 00pa3oBaTesbHON MporpamMmbl B cooTBeTcTBHHM ¢ DI'OC 110
crietmanbHOCTH 44.02.01 lomikoabHOe 00pa3zoBaHme

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mpodecCHOHATILHOM
o0pa3oBaTeIbHOW NPOrpamMMbl: JUCIMIUIMHA BXOJUT B 00IIe00pa3oBaTEIbHBIM
IIUKII

1.3. Hean m 3agauM AUCUMILUIMHBI — TPeOOBAHMS K pe3yJbTaTaM OCBOEHUS
AMCHHUIIUHBI:
B pe3ynbraTe 0CBOCHUS TUCHUILIMHBI 00yUYaIOITUICS JOJIKEH::

3HATHL/IIOHUMATD.

®  3HAUYCHHE MAaTEeMaTUYECKOW HAYKH IS PEIICHUS 3a/7a4, BO3HUKAIOIINX B TEOPUU
U TPAKTUKE;, MHUPOTY U B TO XK€ BpPEMS OTrPAaHUYCHHOCTb MNPUMEHEHUS
MaTE€MaTHYECKUX METOJIOB K aHAJIM3Yy M MCCJIEIOBAHUIO MPOIIECCOB U SIBJICHU B
IpUpOJie U OOIIECTBE;

®  3HAYCHME NPAKTUKUM M BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKE s
dbopMupoBaHUS U Pa3BUTHUS MATEMATHUYECKONW HAyKHU; HCTOPUIO DPa3BUTHUS
MOHSATHS 4YHCJA, CO3JaHUSI MAaTEeMaTHYECKOTO aHaln3a, BO3HUKHOBCHUS U
pPa3BUTHUS T€OMETPUU;

®  YHUBEpCAJbHBIA XapaKTep 3aKOHOB JOTUKH MAaTEMATHYECKUX PACCYKICHUH, UX
IIPUMEHHMOCTH BO BCEX 00JIACTSIX YETOBEUSCKOM ICSITEIIbHOCTH;

®  BECPOSTHOCTHBIN XapaKkTep pa3IuyHbIX MPOIIECCOB OKPYKAIOIIET0 MUPA.

AJITEBPA

YMETh:

®  BBINOJHATH apupMETHUYECKUE ICHCTBUA HAJ YHMCIaMU, COuYeTas YCTHBIE U
MUCbMEHHBIE TIPUEMbI, HAXOAWTHh NPUOIMKCHHBIC 3HAYCHUS] BEIMYUH U
MOTPEIIHOCTU BBIYUCICHUN (aOCOIOTHAsT M OTHOCUTENbHAs); CpPaBHUBATH
YUCJIOBBIE BBIPAKCHUS;

®  HAXOAWTh 3HAUEHUS KOPHS, CTEMEeHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIPDOKCHUN HA OCHOBE OINpPEACNICHUs, WCIONIb3Yysd TP HEOOXOAMMOCTU
WHCTPYMEHTAJIbHbIE CPEJACTBA; IMOJIh30BAThCS MPUOJIMKEHHOM OIEHKOW Mpu
MPaKTUYECKUX pacyeTax;

®  BBINOJHATH MPEOOPa30BaHUS BBIPAKCHUH, TPUMEHSIST (OPMYIIBI, CBSI3aHHBIE CO
CBOMCTBaMH CTEIEHEH, JJorapu(PpMOB, TPUTOHOMETPUICCKUX (DYHKITUN;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHWUS M YMEHHMSI B MNPAKTH4YECKOMH
NAesITeJIbHOCTH M TOBCETHEBHO KU3HU:

® Ul MPAKTUYECKUX PacyeToB MO (opMysiaM, BKIIOYas (OpPMYJIbl, COAepKaIIne
CTENEHU, PaAUKaJbl, JOrapu(@mMbl U TPUTOHOMETPUUECKUE QYHKIIUU, UCTIONIb3YS



MIPU HEOOXOAMMOCTU CTIIPABOYHBIE MAaTEPHUANIBI U TIPOCTEHIITNE BHIYUCIUTEIbHBIC
YCTPOMCTBA.

DOyHKUUM U Tpaduku

yMETh:

BBIYUCIIATh 3HA4YCHHE (DYHKIMM 10 3aJaHHOMY 3HAYCHUIO apryMEHTa IIpH
Pa3IMYHBIX crioco0ax 3aaaHus GyHKIIUH;

OTIpeesATh OCHOBHBIC CBOMCTBA YMCIIOBBIX (DYHKIIMH, WILTIOCTPUPOBATH UX HA
rpadukax;

CTpOUTh TpapuKHd M3yUYEeHHBIX (YHKIUH, WUTFOCTPUPOBATh MO TpauKy
CBOWCTBA JIECMEHTAPHBIX (YHKITHIA;

HCIIOJIB30BaTh TMOHATHE (YHKIMM IS ONMUCAHWS W aHaJIh3a 3aBUCHUMOCTEH
BEJINYWH;

HCIOJIb30BATh NPHOOpPETeHHbIE 3HAHUA W YMEHHMSI B MPAKTHYECKOH
HeSITeJIbHOCTH M NOBCETHEBHOM KM3HHU!

JUISL  ONUCAaHUS C  TOMONIbIO  (YHKIMM  pa3iMyHBIX  3aBUCHUMOCTEM,
Ipe/ICTaBlICHUs UX TpadUuecKu, UHTEPIIPETaui rpaduKoB.

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

yMeTb.

HAXOJUTh MTPOU3BOIHBIC AIEMEHTAPHBIX (PYHKITUH;

UCIOJI30BaTh MPOU3BOAHYIO /Ui U3YyUEHHUS CBOMCTB (YHKIMA W MOCTPOCHHUS
rpauKoB;

OPUMEHSTh TPOU3BOJHYIO JJIS TPOBEACHUS TNPUOIMKEHHBIX BBIYUCICHUM,
pemaTh 3aJadd MPUKIAIHOTO XapakTepa Ha HaXOXACHUE HaWOOJBIIECTO M
HAaWMECHBIIIETO 3HAYCHMS;

BBIYKCIIATh B MPOCTEHIIUX CIy4asx IUIOMAad U OO0bEMbl C HCIOJIb30BAHHEM
OTIPEICTICHHOTO UHTETPAJIA;

HCMOJIb30BATh NPHOOPETEHHbIe 3HAHWUS M YMEHHMSl B MNPAKTH4YECKOMH
NesITeJIbHOCTU M TOBCEIHEBHOM KU3HHU JIJISl:

pelIeHus] MPUKIAAHBIX 3a]ad, B TOM YHUCJIE COLHAIbHO-DKOHOMUYECKUX U
¢u3nuecknx, Ha HAWMOOJBIIME W HAWMMEHBIINE 3HAYCHHUS, HA HAXOXKICHHE
CKOPOCTH U YCKOPEHHSI.

YpaBHeHMs U HEPABEHCTBA

YyMeETh.!

peliarb paLMOHAaIbHEIE, [I0Ka3aTeIbHbIE, Jorapudmuyeckue,
TPUTOHOMETPUUYECKNE YPABHEHUS, CBOAAIIMECA K JIMHEMHBIM M KBAaJPAaTHBIM, a
TaK)X€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

UCI0JIb30BaTh TpaUueCcKuil METO| pellieHUs YPaBHEHUN U HEPABEHCTB;
M300pakaTh Ha KOOPJUHATHOM IUIOCKOCTH PEIICHMs] YpaBHEHU, HEPABEHCTB U
CUCTEM C JBYMsI HEU3BECTHBIMU;

COCTaBJIATh U pELIATh YPaBHEHMS U HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCJIE€ IPUKIIAHBIX ) 3aa4ax.



HCIO0JIb30BaTh MNPUHOOpPETEHHbIe 3HAHMS W YMEHHA B NPAKTHYECKOH
NAeATeJbHOCTH U NOBCEeIHEBHOM KU3HHU:
JUI IOCTPOEHHUS U UCCIIEJOBAHMSI IPOCTEUIIINX MAaTEMaTUYECKUX MOJEIIEH.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

yMeTh!

pemath mpocTeiliie KOMOMHATOPHBIE 3a/1adyll METOJOM Iepedopa, a Takke ¢
MCIIOJIb30BaHUEM M3BECTHBIX (hOPMYIT;

BBIYUCTISATH B MPOCTEUIINX CIy4dasX BEPOATHOCTU COOBITUI HA OCHOBE MOJCUYETa
YHCIIa UCXOO0B;

HCII0JIb30BATh NPHOOpPeTeHHbIe 3HAHMA M YMEHHUS] B IPAKTHYECKOM
NAeSITeJIbHOCTH U MOBCEIHEBHOM KM3HU:

JUTSL aHAJIM3a PEaIbHBIX YMCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUJIE IUAarpPaMM,
rpauKoB;

aHayM3a UH(OPMALIMK CTATUCTUYECKOTO XapaKkTepa.

I'EOMETPUA

yMeTh:

pacrio3HaBaTh Ha 4epTekaxX U MOJICIISIX MPOCTPAaHCTBEHHBIE ()OPMBI; COOTHOCHUTH
TpeXMEPHBIC OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

OTMCBHIBATh B3aMMHOE PACIIOJIOKEHHE TMPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apTyMEHTHPOBATh CBOM CYXACHHUSI 00 ATOM PaCIOJIOKCHUH;

aHAM3UPOBATh B MPOCTEHUININX CIydasX B3aMMHOE PACIOJOKCHHE OOBEKTOB B
MPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOTPAaHHUKH W KPYIJIbIC TENa; BBITOJHATH YEPTEIKH
110 YCIIOBHSIM 33]1a4;

CTPOUTH MPOCTEUIITNE CEUCHHS KyOa, TPU3MBI, TUPAMHIHI;

pemarh TUTAHUMETPUYECKUE M TPOCTEHINNE CTEPEOMETPHUYCCKHE 3aTadyd Ha
HaXOXJEHUE TEOMETPUICCKUX BEIMYMH (IJIMH, YTJIOB, IUIONIaIeH, 00EMOB);
UCIIOJIb30BaTh TPH PEHICHUH CTEPEOMETPUUYSCKUX 3aJad IUIAHUMETPUUYCCKHE
(baKThl U METO/IBI;

IIPOBOJIMTH JIOKA3aTEIIbHBIC PACCYXKISHUS B XOJI¢ PEIICHUS 3a/1a4,

HCMO0JIb30BaTh MNPUOOPETEHHbIE 3HAHMS W YMEHHS B NPAKTHYECKOH
NesiTeIbHOCTH U MIOBCETHEBHOM KM3HU:

JUTSI UCCIIeIOBaHUS (MOJICTTUPOBAHUS) HECIIOKHBIX MPAKTHUYECKUX CUTYalluid Ha
OCHOBE M3y4Y€HHBIX (POPMYI U CBOUCTB (Uryp;

BBIYHCIICHUS 00bEMOB U TUIOIIA/ICH TTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ TMPU
PEIICHUM MPAKTUYSCKUX 3a/1ad, UCIIONb3Ys MPU HEOOXOAMMOCTH CIPABOYHUKH
Y BBIYHUCIIUTEIBHBIC YCTPOUCTBA.

1.4. PexoMeHayemMoe KOJIM4YECTBO YaCOB HA OCBOCHHE MPOTrPAMMBbI AUCHHUILIUHBI:

MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyyatomierocst 234 yaca, B TOM YHUCJIE:



00s13aTeNbHOM ayIUTOPHOM yueOHOI Harpy3ku oOyyatomierocs 156 4acos;
KOHCYJIbTalluM 24 yaca;
CaMOCTOSITENIbHOM paboThl oOy4aromerocs 54 vaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOM

JUCHUAIIJINHBI
2.1. O0bem yueOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Bun yuyeo6Hoii padoThl

Oovem uacos

MakcuMasibHasi yueOHasi HAarpy3ka (Bcero) 234
Oo0s3aTesIbHAsA ayAUTOPHAsA y4eOHAasi HATPY3Ka (BcCero) 156
B TOM YHCJIE:

JIEKIUH 54

PAKTUYECKHE 3aHATUS 102

KOHTPOJIbHBIE PaOOTHI 14

KypcoBas paboTa (IIpOeKT) -
CamocTosiTesibHasi padoTa 00y4arierocsi (Bcero) 54
B TOM YHCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM) -
-8HeayOumopHas camocmosmenvhas paboma, 7
-n0020MOBKA OOKIA008 U NPE3EeHMAaAYUU, 7
-cocmasiieHue KOHCNeKmos U peuletue 3a0ad; 7
-camocmosimenvHoe U3yueHue Mamepuana u eblnoJHeHue 3a0aHuil; 7
-cucmemamuieckas npopadomKa KOHCNEKmMO8 3aHAmMUll U Mamepuanos 9
napaepagha yueonuxa,
-n0020MOBKA OMBEMO8 HA KOHMPOIbHblE BONPOCHIL; 7
-8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL, 5
-npUMeHeHUe annapama MamemamuiecKko2o aHaIu3a K peueHuro 3a0ay 3
no memam: «Illpouzeoonas u eé npumenenuey, « Mumezpany,
-no6mopenUe meopemuyecko20 Mamepuaia no 2eoMempuu. 2
Wrorosas arrecrauus B popme IK3aMeHAa




2.2. TemaTu4eckuil JIaH U cofep:KaHue Y4eOHOH M CIUNIMHBI
«MaTeMaTI/IKaI anre6pa, Hadajla MaTEMAaTU4YCCKOI'O aHaJIM3a, FeOMeTpI/IH»

Copep:xanue yue0HOTr0 MaTepHaJia, JJadopaTopHbIe U

HaunmenoBanue Oo0bem YpoBeHb
pasie0n u Tem NpaKTH4YecKHe padoThl, CAMOCTOATeIbHAsI padoTa 00y4yaromuxcs, Kypcopas YACOB OCBOCHMS
padoT (mpoekT)
1 2 3 4
BBenenne Copep:xkanue y4e0HOro MarTepuajia: 2
MateMaTika B HayKe, TEXHHUKE, YKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJIOTHIX H 2
MPaKTUIECKOH nesaTenpbHOCTH. Llemn n 3amaqu u3y4eHns: MaTeMaTHKH IpH
ocBoeHnn cnenuainbaocreii CITO
Paznen 1. 28 (+8)
OCHOBBI TPHTOHOMETPUH
Tema 1.1. ConepsxaHue V4eGHOI0 MaTepHaJa: 2
TpuroHoMeTpudecKHe 1. | Pagnannas mepa yria. CHHYC, KOCHHYC, TaHI'€HC W KOoTaHTreHC. OCHOBHBIC 2
(GYHKIMHI YUCIOBOTO TpUrOHOMETpUYecKre ToxnecTBa OCHOBHBIE ()OPMYIIBI TPUTOHOMETPUH
aprymeHra [IpeoOpa3oBaHuss TPUTOHOMETPHYECKUX BBIPAKESHUI.
[paxTryeckue 3ausaTHs. Pemenue 3agad no Teme: «Pagmannas Mepa yria. 4
CuHyc, KOCHHYC, TAHT€HC B KOTaHTeHC. OCHOBHBIC TPHTOHOMETPHUYECCKHE
ToxectBa. [IpeoOpazoBaHus TPUTOHOMETPHYECKUX BBIPAKESHHI».
CamocrositensHas paboTa 00y4aromuxcs:
1.CocTaBUTh KOHCIEKT U PEIINUTh 3a/1a4t Mo TeMe: «PopMyJIbl ITOJIOBUHHOTO 2
yria. [IpeoOpa3zoBaHus CyMbl TPUTOHOMETPUYECKUX (PYHKIMIT B IPOU3BEICHHE U
MIPOM3BE/ICHUE B CYMMY».
2.IToAroToBUTH AOKIIAJ ¥ IPE3EHTAIMIO N0 TeMe: «MaTemaTnka B HayKe, 2
TEXHUKE, SKOHOMHUKE, HHPOPMAINOHHBIX TEXHOJIOTHSIX U MPAKTHYECKON
JIESITETBHOCTI
Tema 1.2. Conep:xanue y4e0HOro MaTepuaJja: 2
®ynkunw, ux ceoiicteam | 1. | Tpuronomerpudeckue GpyHkumu u ux rpapuku. CBOKHCTBa 4
rpadukn TpUroHOMeTprdecknx QyHkuuii. Yncnosas gpynkmus. [IpeodpasoBanue
rpadukoB. YetHble 1 HeueTHbIe (pyHKIMH. [lepuonuyeckue GpyHKIUH.
Bo3spacranue u yobiBanue QyHkimii. JkctpeMmymsl. MccneaoBanue
¢yuknuii. CBOHCTBAa TPUTOHOMETPUICCKUX (DYHKITHH.
[MpakTuueckue 3ansitus. [IpeodpaszoBanue rpadukos. MccnenoBanue GyHKIHM. 6
KontponbsHnas padora Nel mo Teme: «Tpuronomerpuyeckue (pyHKIMN». 2
CamocrosiTenbHas padoTa 00yJaroIuXCs: 2
CaMocCTOSITEeTbHO MPOPadOTaTh KOHCIIEKT 3aHATHSI U MaTepHan mnaparpada
yaeOHHKA.
Boinosauth 3amanus mo teme: «McenenoBanue QyHKIHI
Tema 1.3. Conep:xanue yueOHOro MaTepuaJa: 2
Tpuronomerpudeckue | 1, | ApkcuHyc, apKKOCHHYC, apKTaHTeHC. Pentenue npocreimmx 4
YpaBHEHUA U TPUTOHOMETPUYECKHUX YpaBHEHUN. PellleHne TpuroHoMeTpu4ecKux
HEpaBCHCTBA. ypaBHEHUH. PellieHne TPUrOHOMETPUYECKUX HEPABEHCTB.
IIpakTuueckue 3ansTus. PenieHrue TpUroHOMETpUUECKUX ypaBHEHU. Pemenue 5
TPUTOHOMETPUIECKUX HEPABEHCTB.
KontpoabsHas padora Ne2 no Teme: «TpuroHomerpuyeckue ypapHeHuUs U 1
HEPABEHCTBAY.
CamocrositesnsHas paboTa 00y4aromuXxcs: 2
[MoaroToBUTH NOKIAA M MpE3EHTALHIO 10 TeMe: «VICTopusi BOSHUKHOBEHHS U
Pa3BUTHS TPUTOHOMETPHI».
W3yunts MaTepuai u BBIIOJIHUTE 3aJlaHus 110 TeMe: «Pemenne cucrem
TPUTOHOMETPUYCCKHX YPaBHEHHIN».
Pazneun 2. 18(+7)
IIpsimbie U MJIOCKOCTH B
MIPOCTPAHCTBE
Tema 2.1. ConepxaHue V4e0HOI0 MaTepuaia 2
Axcuomsl ctepeomerpun | 1. | AkcnoMer crepeomerpuu. CyIeCTBOBaHME IUIOCKOCTH, NMPOXOAAMIEH depe3 2

WX MPOCTENIINE CIEeICTBUS

JAHHYIO MPSMYI0 M JaHHYIO0 TO4Ky. llepeceueHme mpsMoil ¢ IUIOCKOCTHIO.
Cy1ecTBoBaHME IUIOCKOCTH, IPOXOAAIIEeH Yepe3 TpU JaHHbIE TOUKH




CamocTrosTenbHas paboTa 00yJaromuxcs:
CocTaBUTh TE3UCHI TEM: «3aMedaHue K akcuoMme |»; «Pa3duenune npocTpaHcTBa
TUIOCKOCTBIO Ha JIBa MOJTYIPOCTPAHCTBAY.

Tema 2.2.
[MapannensHOCTH
MPSMBIX U TIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | [MapamnenbHBIC TpsSMbIE B MPOCTpaHCTBE. [Ipu3pak mapaieIbHOCTH
npsambix. [Ipu3Hak napamuienbHOCTH HOpsAMOM U TwiockocTH. [lpusnHax
HapaUIEIbHOCTH INIOCKOCTEH.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipm3HaK mapauieTbHOCTH TPSAMBIX.

- [Ipu3Hak napannenbHOCTH NPSMOM U INIOCKOCTH.
- [Ipu3Hak mapamienbHOCTH MIIOCKOCTEH.

CamocrosTenbHas paboTa 00yJaroIMXCs:

CocraBuTh KOHCIEKT TeM: «l300paxeHrne MPOCTPAaHCTBEHHBIX GHUTYyp Ha
IUIOCKOCTH, «CyIIecTBOBaHUE IUIOCKOCTH, MAapajyIeIbHOW NaHHON IUIOCKOCTH.
CBoiicTBa mapauIeTbHBIX TUNIOCKOCTE)

Tema 2.3
[epnenanKynIpHOCTD
IPSIMBIX U IIJIOCKOCTER

Copaep:xanue y4eOHOro MaTepuaJsa

1. | IlepneHOUKYISIPHOCTH MIPSAMBIX B IIPOCTPAHCTBE. IIpuzHak
NEPIECHIUKYISIPHOCTH IPSAMOM U IUNIOCKOCTH. IlepneHIuKyssp 1 HaKJIOHHAs.
Teopema 0 Tpex NEpHEHIUKYIAPAX.

IIpakTryeckue 3aHsaTHA. Pemenue 3agad no TeMam:
- [Ipu3Hak nepneHAUKyIIPHOCTH NIPSIMOM U IUIOCKOCTH.
- [lepnenauKyssp U HakIOHHasA. Teopema o Tpex NEepHeHIUKYIsIpax.

Kourpoabnass paGora Ne 3 mo Teme: «lIlapanneabHocts H
NepneHIuKYJISIPHOCTD NPSIMBIX U IJIOCKOCTEi

CamocrosTensHas paboTa 00yJaromuxcs:
CocTaBuTh KOHCIIEKT TeM «CBOMCTBA NEPIEHAUKYISPHBIX MPIMON U
IUIOCKOCTHY, «PaccTostHne MEXY CKPEIIMBAIOIIUMHICS MPSIMBIMUY.

Paznen 3.
KoopauHaTs! 1 BEKTOPHI

16(+5)

Tema 3.1.
JlexapToBbI KOOPAUHATEI
B IIPOCTPAHCTBE

Conep:kanue v4e0HOr0 MaTepuaJja

1. | Beenenue nekapToBbIX KOOPAMHAT B IpOocTpaHCTBE. Paccrosinue Mexay
ToukaMu. KoopAnHATHI cepeuHbI OTpe3Ka. Yol MeXIy
CKPEIUBAOIUMHUCS NIPAMBIMH. YTOI MEXKy MPSIMO U IIIOCKOCTBIO. YTOII
MEX]Ty IUIOCKOCTSIMH

IIpakTuueckue 3aHsTUA.

- PaccTosnne Mexay Toukamu. KoopIuHATE cepeiHbI OTpe3Ka.

-Yros Mexay CKpeUIMBAlOUIMMHCS IPSMBIMU. YTOJI MEXAy IpsSMOM H
IIOCKOCTBIO.

- Yros Mexay MIOCKOCTSIMU

CamocrostensHas padota obydatomuxcst: [IoAroToBUTh Npe3eHTallH 110 TEMaM:
-[IpeoOpazoBanue CHUMMETPHH B IPOCTPAHCTBE.
-JIBwkenne B npoctpancTse. [lapamienbHbIi HepeHoc B IPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Conep:xanue v4e0HOro MaTepuaJjia

1. | Bexropsl B mpocTpaHcTBe. JleHCcTBUS HAJl BEKTOPAaMH B IIPOCTPAHCTBE. YTOI
MEX]ly BEKTOPaMH.

2. | KommanapHsie BeKTOphI. PaziiokeHne BEeKTOpa M0 TPEM HEKOMIUIAaHAPHBIM
BEKTOpaM

3. | YpaBHeHHE IOCKOCTH

IIpakTuueckue 3aHATHSL.

- JleficTBus Haj BEKTOpamMH B IPOCTPAHCTBE.

- Yron MexJy BEeKTOpaMH.

- Pa3noxeHue BekTopa 1o TpeM HEKOMILUIAHAPHBIM

CamocrositesnsHas paboTa 00yJaromuXxcs:
CocTaBHUTh OTIOPHBIIT KOHCIIEKT U BHIMOJIHUTH 33JJaHusl 1o TeMaMm: «PazioxeHne
BEKTOPA 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM»

Paznen 4.
Hauaima
MaTEMaTHYECKOr0 aHaJIn3a

29(+14)
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Tema 4.1
IIpousBonHas.

Conep:xanue y4edOHOro MaTepuaja

1. HOCJ’IGL[OBaTeJ'ILHOCTI/I. Crioco0b1 3alaHuA U CBOICTBA YUCIIOBEIX
HOCHGHOBaTeHLHOCTeﬁ. IlousTue o Mpeaciic nocjaea0BaTCIbHOCTH.
CyMMI/IpOBaHI/Ie HOCHeI[OBaTCﬂbHOCTeﬁ. Beckoneuno y6I)IBaIOIIIa$[
T'COMCTPHUYCCKAs IMPOIrpecCcud U €€ CyMmMa.

2. | Ilpupamenune pynkpm. [loHsTHE 0 KacaTembHOH K rpaduKy QyHKITHH.
MrHoBeHHas CKODOCTb ABKeHU. [Tponsponnas. [IpaBuna BEIYMCIEHUS

IIpaktuueckue 3aHATHA. PemieHue 3amad Ha HaXOXAECHUE IPOU3BOIHOM,
WCTIONB3YS OIpeeNICHIEe U PaBIJIa BEIYUCICHUS TPOU3BOIHBIX.

CamocrositensHas paboTa 00y4aromuXxcs:
Cucremarnueckas IpopadOTKa KOHCIIEKTOB, PEIICHHE 3a/1ad Ha BHIYUCIICHHE

3. | IIpousBoaHAS CI0KHON d)VHKIII/II/I. IIpou3BOIHBIE TPDUTOHOMETPUICCKHUX

IIpakTryeckue 3aHaTHA. Pemenue 3anad no teme:
- [Ipon3BomHAs CIIOKHOH (PYHKITHH.
- [Ipon3BoiHBEIE TPUTOHOMETPHUECKUX (DYHKINH.

CamocrosiTenbHas paboTa 00yJaroNIUXCsl.
BEINONMHUTS HHAMBUYAIBHEIE 3aJaHHA 110 TeMe: «Brraucienne npou3BoIHOM
CJIOXHBIX (PyHKIUI.

Tema 4.2
IIpumenenue
HEIPEPBIBHOCTHU U
TIPOU3BOIHOM

Conep:xanue yueOHOro MaTepuasa

1. | IIpumenenue HenpepeiBHOCTU. KacatenpHas k rpaduxy ¢ysakiuu. [IpusHak
Bo3pactanus (yObIBaHMA) GyHKINH. KpuTHdeckue TOUKH QyHKIHH,
MaKCUMYyMBI I MUHUMYMBIL.

IIpakTuueckue 3aHATHSA.
- KacarensHas k rpa¢uky QyHKIHH.
- Kputnueckue Toukn QyHKINN, MaKCUMYMBI I MUHUMYMBI.

CamocrositensHas paboTa 00y4aromuxcs:
CocTaBHUTh TE3UCHI U BHINOJHUTH YIpaKHEHUs 10 Teme: «[IpudmmkeHHbIe
BBIYUCIICHUA.

2. | UccnenoBanue GpyHKIMI ¢ TOMOIIBIO pou3BoaHoW. Hanbosbuiee u
HauMeHbIIee 3HAUYCHUE (DYHKLIUH

IIpakTnueckue 3anstud. Penienue 3anad no remam:
-HUccnenoBanue GyHKIMN C TOMOLIBIO TPOU3BOHOM
-Haxosxenre HanboIbIero 1 HaMMEHbLIET0 3HAYeHUH (QYHKIHH.

KonTpoabHasi pagora mo teme Ne 4: «[Ipou3BoaHasi M €€ MpUMeEHEHHE»

CamocrosTensHas paboTa 00yJaromuXcs:
Cucremarnueckas IpopadOTKa KOHCIIEKTOB M BBITIOJIHEHUE 3aJaHUH 110 TeMe:
«[IpumMeHeHne TPOU3BOIHON K MCCIICAOBAHUIO (DYHKIMID).

Tema4.3
[TepBooOpasnas

Conep:xanue v4e0HOro MaTepmuaJjia

1. | Omnpenenenue neproodpaznoif. OCHOBHOE CBOMCTBO mepBoobpasHoit. Tpu
IIpaBUJIa HAXOXKJCHUS IIEPBOOOPA3HBIX.

[paxTryeckue 3ausaTHss. OCHOBHOE CBOHCTBO epBooOpa3Hoii. Tpu npasuia
HaXO0X/ICHUSI IEPBOOOPA3HBIX.

CamocrosiTenbHas paboTa 00yJaromuxcs:

[MoaroroBuTh NOKNIAA U NMpe3eHTaIHIo 1o TeMe: «VIcTopuueckue cBeJeHNs 0
epBOOOPa3HOIY.

Pemienue 3a/1a4 Ha HaX0XKAEHUE IEPBOOOPA3HOIA.

Tema 4.4
HnTerpan

Conep:xanue v4e0HOr0 MaTepuajia

1. | IonsTre KpUBOIMHEHHOI Tpamenun. [lomane KpUBOIMHEHHO Tpareum.
Wuterpan. ®opmyna Hetotona — Jlelioauma. [Tpumenenne hopmMyIibt
HerotoHa - Jle#iOHuUIIa TPY HAXO0XIEHNUH TUIOIAIN KDUBOJUHEHHON

IIpakTnyeckue 3aHaTHs. Pemenue 3aqad Ha BEIUMCIIEHUE HHTETpaia U IO U
KPUBOJIMHEIHHOHN TpanenuH.

KonrpoabHas padora Ne 5 mo Tteme: «IlepBoodpa3Has 1 HHTErpan

CamMocrosiTenbHas paboTa 00yJaroIHXCs:
Beimonuute 3aganus no teme: «lIpuMeHeHus: HHTErpana»

N =

Pazpnea 5.
MHoOrorpaHHuKku U Teia
BpALCHHUS

10(+5)

Tema 5.1

Conep:xanue y4edOHOro MaTepuaja
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MHororpaHHuKH.

1. | AByrpanHblii yroi. TpeXrpaHHbIH ¥ MHOTOTPAHHBIN yriibl. MHOTOTpaHHHKH.
[Mpuzma. N300paskeHne mpu3MbI U ocTpoeHue ee ceueHni. [Ipsimas npusma.
[Mapannenenunen. [IpsMoyroasHbIM napasienenunen.

IIpaktuueckue 3ansatus. Pemenue 3amau no teme: «[Ipusma. Ilpsimas npuzma.
[Tapamnenenunen. [IpsMoyronpHblil NapamieaenUnen».

CamocrosTenbHas paboTa 00yJaroIuXCs:
Koncrmiekt Tem: «lleHTpanbHas cUMMeTpHs Napajuienenunenay, «CHMMeTpHs
HPSIMOYTOJIEHOTO TTapalIeNeuIea.

2. | Iupamuma. [TocTpoeHne mHpaMuIBI U €€ TUIOCKUX CEYCHUH. Y cedeHHas
nupamuza. [IpaBuisHas nupaMua.

IIpaktuueckue 3ansaTus. Pemenue 3agau no teme: «llupamuna. ¥Yceuennas
nupamuza. [IpaBwibHas TupaMugay.

CamocrosTenbHas paboTa 00yJaroIuxCs:
[oaroToBuTh Npe3eHTAUHMIO 10 TeMe: «[IpaBHIbHBIC MHOTOTPAHHUKI.

Tema 5.2
Tena u noBepxHOCTU
BpaIICHUSA

Conep:kanue vue0HOIr0 MaTepuaJja

1. | Hummanp. Cedenns mummHApa mwiockocTaMu.. Koryc. Cedenne KoHyca
wiockoctsimu. [lap. Ceuenne mapa rockoctsro. CUMMeETpUS 1apa.

IIpaktuueckue 3ansATHs. Pemenue 3amay mo Temam: «Llumuanp», «Konycy,
«HTap».

KOHTpOJ’IbHaH pa60Ta Ne 6 mo Teme: «Mnororpam{mm 1 TeJIAa BPpAIlCHUSD)

CamocrosiTenbHas paboTa 00yJarOIIHXCS:
[ToarotoBuTh KOHCTIEKT TeM: «KacaTenbHas IIOCKOCTH K I1apy. Brnincanusie u
OMUCaHHbIC MHOTOrpaHHUKH. [lepeceucHue AByX chepy.

Pa3pen 6.
M3mepeHus B reoMeTpun

18(+6)

Tema 6.1.
O0BEMBI MHOTOTPAHHUKOB

Conep:kanue v4e0HOr0 MaTepuaJjia

1. | Ionsarue o6beMa. OOBEM MPAMOYTOIBHOTO Mapajuienenunena. OobeM
HaKJIOHHOTO napasuienenumnena. OoseM npus3Mel. PaBHOBeMKHE Tena.

IIpakTuueckue 3aHATHSA.
Pemenne 3agad no temam: «OObeM mnapamienenunena», «O0beM MPU3MBIY,
«O0BeM mUpaMuabIy.

CamocrosTenbHas paboTa 00yJaroIMXCs:
W3y4nTh MaTepual 1 BBIIOJIHUTE 3aaHus 110 TeMaM: «O0bEM yceuEHHOM
nupamMuapy, «O0beMbl HOTOOHBIX TEI».

Tema 6.2.
OOBEMBI U TOBEPXHOCTH
TEJl BpalleHus

1. | O6bem mumuHApa. OO0BEM KoHYCca. O0BbeM mapa. [Inomraae 6oxoBoOI
MOBEPXHOCTH LuITHHApa. [11o1aas 60K0BOM NOBEPXHOCTH KOHYCA.
[Tnomans chepsl.

IIpakTuueckue 3auaTus. Pemenue 3anad nmo remMam: «O0beM U mIomaas O0KOBOH
MOBEPXHOCTH IUIHHApPa», «O0BEM M IIOmanb OOKOBOM MOBEPXHOCTH KOHYCay,
«O0BeM 1mapa 1 mionazb chepb

Konrpoapnas padora Ne7 no teme «O0bEMBI M II0IIAAN IOBEPXHOCTH»

CamocrosiTenbHas paboTa 00yJaronMxcCs:
W3y4nTh MaTepual 1 BBIIOJIHUTE 3aaHus 110 TeMe: «O0beM yCeueHHOTo
KOHYcay», «O0BeM IIApOBOTr0 CErMEHTA U CEKTOPay.

Paznen 7.
Pa3Burne nousTus o
qucIe

ConepixaHue y4eGHOro MaTepuaJa:

L[eJ'II)Ie 1 pallMOHAJIbHBIC YHCJIa. I[eﬁCTBHTGHBHBIe qucia. HpI/I6J'II/I)KCHHI)Ie
BhIunclIieHus. KoMITeKcHEBIE Ynciia

[Ipaktrueckue 3anaTus. Pemenue 3anau o reme: «ApudmeTnieckue AeHCTBUS
HaJl 9MCIIaMH, HaX0XKICHUE PUOIIDKEHHBIX 3HAUEHUI BETMYMH U OTPEIIHOCTEH
BBIYUCIICHHH (a0COTIOTHOM M OTHOCHUTENHFHOMN), CPABHEHHE YHCIIOBBIX
BBIPAYKEHUII»

Pa3pen 8.
CrerneHHbIe, TOKa3aTelIbHbIC
1 JIoTapu(MIIECKUE

byHKITIN

21 (+6)

Tema 8.1.

Conep:xxanue y4edOHOro MaTepuaja
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KopHu, crenenun

1. | Kopenb n — #i cTeneHu u ero cBoiicTBa MpparnmoHnansHble ypaBHEHUS.
CremneHp ¢ pallMOHAIIBHBIM [TOKa3aTeIeM

[Ipaktrueckue 3ansaTus. Pemenue 3anau no remam: «KopeHb n — i cTeneHH U ero 3
CBOMCTBaY, «/ppanroHanbHble ypaBHEHUs», «CTEleHb ¢ palioHaIbHBIM
MOKa3aTeIeM»
CamocrosTenbHas paboTa 00yJaroIuXCs: 2
BrimonHenue 3aganuii Ha Mpeodpa3oBaHue BEIPAKECHUH, COEPKAIIINX KOPHH 71 —
fl CTETIEHH ¥ CTETICHb C PAlMOHAIBHBIM MOKa3aTElIeM.
Tema 8.2. Conenkanue v4e0HOro MaTenyuana
Jlorapudmsr. 1. | IlokazaTenpHast QyHKINSL, ee cBOICTBa U rpaduk. Pemenne mokasaTenbHBIX 2
TTokaszarenbHas 1 ypaBHeHMH. PeleHre nokasaTrenbHbIX HEPABEHCTB.
norapupmMudecKas [pakrrueckue 3anaTus. Pemenue 3anau no remam: «IlokazatenpHas GyHKus, 6
¢$yHKIHH. ee cBolicTBa u rpaduk», «PemieHne mokasaTenbHBIX YpaBHEHUI», «Pemmenne
MOKa3aTeJIbHBIX HEPaBEHCTBY.
CamocrositensHas paboTa 00y4aromuxcs: 2
BerinonHeHue 3a1aHKii Ha pelleHNe TOKa3aTelIbHbIX YPAaBHEHUI U HEPAaBEHCTB.
2. | Jlorapupmser u ux cBoiictBa. Jlorapupmudeckass QyHKIUS, e CBOHCTBA U 2
rpaduk. Pemenue norapudMnieckux ypaBHCHHH 1 HEPaBEHCTB.
[Ipaktrueckue 3aHaTHA. Pemenne 3amad o remam: «Jlorapudmsl n ux 4
CBOHCTBaY, «Penienue norapuMUIECKUX YPaBHEHUH U HEPABCHCTBY.
KonrpoabHas pa6ora no teme Ne 8: «IlokazaresbHasi u Jiorapupmudeckas 2
byHxkumm».
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
CocTaBUThH ONOPHBII KOHCTIEKT TeMbI «IIpon3BoHas ToKa3aTeIbHON U
Jorapu(pMu4ecKoi (YHKIMN» U BBIMOJHHUTH 3aaHUsL.
[ToaroToBUTH AOKNAA M Ipe3eHTaIHI0 TI0 TeMme: «VIcTopusi BOSHUKHOBEHHS
MOHSTHUS JIOTapuhM»
Paznen 9. 10 (+3)
Komb6unatopuka. Teopus
BEPOSITHOCTEM.
Maremarnueckas
CTAaTHCTHKA
Tema 9.1. Copaep:xanue yueOHOT0 MaTepHaJia
OneMEHTb! KOMOMHATOPHKH " (ycpopnie moHATHA KOMOMHATOPUKHU. 3a7a4i Ha MOACYET YMCia pa3MeIeHUH, 2
MepecTaHOBOK, coueTaHui. Pemenne 3amad Ha mepebop BapmantoB. @opmyna
6unoma Hprotona. CBoiicTBa OMHOMHMHANBHBIX KOA(G(GHUIUEHTOB. TpeyroyibHUK
ITackans.
IIpakTuueckue 3ansatud. Penienue 3an1a4 Ha IOACYET YUCHIA Pa3MELICHUH, 2
MepeCTaHOBOK, COUETAHUI
CamocTrosTenbHas paboTa 00yJaromuxcs: 1
PerieHue 3a/1au Ha MO/ICUET YKCIIA pa3MELICHHUH, IepeCTaHOBOK, COYETaHU
Tema 9.2. Conep:xanue yueOHOro MaTepuaja
OJeMeHTHI TeOpUuHu CoObITHE, BEPOSITHOCTD COOBITHS, CJIOKEHHE M YMHOKEHHE BEPOSTHOCTEH. 2
BEPOSATHOCTEH IIpakTnueckue 3anatus. Pemenue 3anay no teme «Kinaccuyeckoe ornpezesneHue 2
BEPOSITHOCTH. [IpHMEHEHHE JJIEMEHTOB KOMOWMHATOPHUKH K HAXOXKACHHIO
BEPOSITHOCTH
CamocrositesnsHas paboTa 00yJaromuXcs: 2
Pemenue 3aau o reme «3JI€MEHTHI TEOPHH BEPOSTHOCTEI»
Tema 9.3. Copaep:xanue y4eOHOr0 MaTepHaJia
DNeMEHTBI MATEMATUYECKOU | [IpencTaBieHne qaHHBIX (TAOHIBI, UArPAMMEIL, FPapUKN) 2
CTaTHCTHKH
156(+54)

JIIst  XapakTEepUCTHKW YPOBHS OCBOCHHMsI YYeOHOTO MaTepHalia HCIOJIb3YHOTCS
cienyromue 0003HaYCHHS :
1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHEe U3YUEHHBIX OOBEKTOB, CBOMCTB);
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2. — penpOlyKTUBHBINA (BBIMOTHEHUE ACATEIHHOCTU MO 00pa3ily, HHCTPYKIIUU WJIU IO/

PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITENIbHOE BBITIOJHEHHUE JIEATEIHHOCTH,

pelieHrue npooJIeMHBIX 3a1a4)
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3. YCJIOBUSI PEAJIM3ALIMU ITPOI'PAMMBbI JUCTUITJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanus nporpaMMbl AUCHUILUIMHBI TpeOyeT HAIMYUS Y4eOHOro KabuHeTa
MaTeMATHKH

O6opynoBanne yueOHOTO KaOUHETA:

-paboune MecTa o KOJIMYECTBY 00YyYaroIuXxcs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT Y4€OHO-METOANYECKON TOKYMEHTALUN;

-HarJasiAHbIe MOCOOUS: IEMOHCTPAIIMOHHBIE TUIAKAThI, Pa3JaTOUYHbI MaTepHall;

TexHunueckue cpeacTBa 00yUEHUS:

- KOMIIBIOTEP, MYJIbTUMEIMA KOMILJIEKC, MHTEPAKTUBHAS JIOCKA.

3.2. AuopmanonHoe odecrneyeHue 00ydeHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHogHble ucmouHuKu:

1. M.U.bammakoB. MaTteMartuka: y4eOHUK JIJIsl CTYA. YUpexaeHui cpe. npod.
oOpazoBanus. 9-e u3n., crep.- M.: 3narensckuii meHTp «Axagemus», 2017.

2. JI. C. Aranacsu. I'eomerpus. 10-11 xnaccei: yue06. st 061meo06pa3oBar.
yupexaeHuil: 6a30BwIil 1 npouibHbIN ypoBHH ['eomeTpust. 10-11 knaccwt:
yuae0. 11 00111e00pa3oBaT. yUpeKaAeHu: 0a30BbIi 1 MPOGUILHBIN YPOBHH.

3. M\. bammakoB. Maremarnka. 3agauyHuk. YueOHoe 1ocodoue OUI]
«Axagemusy, 2017.

4. b.M.Usnes, C.M. Caaksn, C.W. lIBapuOypn . Junaktudeckue mMaTepHabl Mo
anreOpe u HayajaMm aHanuza s 10 knacca. -M.: [Ipocsemenue, 2017.

5. b.M.Usnes, C.M. Caaksn, C.1. UIBapudOypa. AunakTudyeckre Matepuabl 1Mo
anreOpe u Hayasa aHanusa s 11 knacca. -M.: [Ipocsemenue, 2017.

6. M.K. [ToranoB. Anredpa u Hayala MaTeMaTUYECKOT0 aHaIu3a. J(umakTnueckue
Marepuanbl.10  kjmacc: 0a3oBbld W Opoduwil.  YPOBHH.— 5-€  U3.-
M.:IIpocsemenue, 2017.-159c.

7. M. K. TloramoB. Aurebpa W Hayajga MaTEMaTUYECKOTO aHaJIM3a.
Junaktuyueckue matepuansl. 11 kimacc: 6a30Bbid ¥ TPODUII. YPOBHHU.— 5-€ U3I.-
M.:IIpocsemienue, 2017.-189c.

Jlonoanumenvnovle ucmoyHuKku:

1. A.H. Kommoropos, A.M. Abpamos, FO.I1. Aynuunbsa u ap.: mox pena. A.H.
KonmoropoBa. Anrebpa m Hadana matemaTudeckoro anammsa. 10-11 kimaccer:
yue0. 11 o011eo0pa3oBar. yupexkAeHUN ¢ IPUIL. Ha AJIEKTPOHHOM HOCUTEIIE. —
21-e uzn.- M.: Ilpoceemenue, 2012, — 384 c.

2. C. b. BecenoBckuii. ['eomeTpus: IMaakTHYECKUE MaTEPUAIIbI IO TEOMETPUN JJIS
10 xmacca / C.b. Becenosckuii, B.J[. Psounnckas.- M.: [Ipoceemienue 2012.

3. C. b. BecenoBckuii. ['eomeTpusi: TMaaKTUHYECKUE MAaTEPUATIBI TIO TEOMETPUH JJIS
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11 kmacca / C.b. BecenoBckuit, B.Jl. Psounnckas.- M.: IIpocemnienue 2012.

4, Marematuka. bosnbiioi sHImkiIoneauueckuii cioaps/I'nn. pea. [Ipoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas saiukiionenus, 2015

5. M. K. TIloranoB. Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
maTtepuaibl. 10 kiacc: Oa3oBelii u mpodwmi. ypoBau /M.K. Iloramos, A.B.
[lIeBkuH. — 5-¢ uzn.-M.:IIpocBemenue, 2015.-159¢.

6. M. K. IloranoB. Anredpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
matepuaibl. 11 kimacc: 6a3oBelii W mpodwi. ypoBam /M.K. Iloramos, A.B.
[IleBkuH. — 5-¢ uzn.-M.:IIpocsemienue, 2015.-189c.

Humepnem-pecypcol:

1. http://www.ru.wikipedia.org CsoOoaHas yHHBEpcajbHas SHIIUKIOIEINS,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - »>T0 MaremMaTHYeCKUil TOPTaja, Ha KOTOPOM BBI
HaiijieTe 000 MaTepual 10 MaTeMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl Haiigére KHHATH, BUIEO-JIEKIUH,
3aHUMAaTEJIbHBIC MaTeMaTHYeCKHe (aKThl, pa3iHUYHbIC 10 YPOBHIO U TEMAaTHKE
3aJa4M, OTICIIbHBIC HCTOPUU M3 JKU3HH YYEHBIX — BCE TO, YTO IIOMOYKET
OKYHYTBCS B YAMBHUTEIBHBIN U YBICKATCIbHBIA MUP MAaTEMATHKH.

4. http://www.bymath.net Stor caliT — cpeaHss MareMaTHYecKas MHTCPHET-
IIKOJIa, B KOTOPOM BbI MOJKETE YYMUTHCS, HE BBIXOAS U3 A0MY. B oTimyme ot
IpYruX CaWTOB 37€Ch COAEp’KaTcsi BCE€ HEOOXOAUMbIE Marepuaibl IO
3JIEMEHTAPHON MaTeMaTHKE B ITOJHOM 00bEME.

5. http://[free-math.ru/

6. https://resh.edu.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHUW JUCHUITIJINHBI

KoHTposb U OlleHKa pe3y/bTAaTOB OCBOCHMSI AUCHHUILIMHBI OCYLIeCTBJIsieTCs NperojaBarejeM B Ipolecce
NpoBeJeHNs] NMPAKTUYECKHX 3aHATHIH M J1a0opaTopHbIX padoT, TeCTHPOBAHHSA, a TaK:Ke BbINOJHEHUS
00y4aroMMHUCH MHANBUAYAJIbHBIX 3aJaHUI, IPOEKTOB, HCCJIEJOBAHMI.

Pe3ysabTaThl 00yueHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIC 3HAHMS)

DopMBbI U METOIbI
KOHTPOJISI M OLCHKH
pe3yJIbTaTOB 00yUYeHHs

Ymenusa:

® BBLINOJHATH apuPMETUYECKUEe NCUCTBUSI HAJl YUCIIAMHU,
coueTas YCTHbIE M MHCHMEHHBIC MPUEMbI, HAXOIUTh
NpUOIM)KEHHBIE 3HAYEHHUS BEJIWYMH W TOTPEIIHOCTH
BBIYMCIICHU (abconroTHas u OTHOCHUTENbHAsA);
CpaBHUBAThH YUCJIOBBIE BBIPAKCHUS;

® HAaXOAUTh 3HAYECHUS KOPHSA, CTENEHH, Jorapudma,

TPUTOHOMETPUYECKUX BBIPAKEHUN Ha OCHOBE
OIIpElICIICHMUS, UCTONB3ysl  MpPU  HEOOXOIUMOCTU
UHCTPYMEHTAJIbHbIE CPEICTBA; I10JIb30BaThCS

NPUOJIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacyeTax;

® BBHITNIOJIHATH MPEOOPa30OBaHUSI BBIPAKECHUM, MPUMEHSS
dbopMyIbl, CBSI3aHHBIE CO CBOWCTBAMH  CTCIICHCH,
jgorapuMoB, TPUTOHOMETPUUYECKUX (DYHKIIHIA;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHHSI B
NPAKTHYECKON  JAesiTeJIbHOCTH M  NOBCEJIHEBHOH
JKU3HU.

® JUIsl MPAKTHUYECKUX PAcueToB MO (popmysiaM, BKItOUYas
bopMyIibl, cofepxKalirue CTeNeHH, PaguKabl, JorapupMsl
U TpPUTOHOMETpHYecKHe (YHKIUH, HUCHOJB3YS IpHU
HEOOXOMMOCTH CIPABOYHBIE MATEpUaIIbl U MpOCTeHIIne
BBIYMCIIMTEIbHBIE YCTPONCTBA.

-IIPAKTUYICCKUEC 3aHATUSA
I10 PCHICHHUIO 3a/1a4Y,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;
-JIOMaIIHss padoTa;

® BHIYHCIIATH 3HAUYCHHE (QYHKIMM TIO 33JIAaHHOMY
3HAUCHUIO apTyYMEHTa MPH Pa3IUIHBIX CIIOCO0ax 3adaHus
byHKIINY;

® OMpeAesaTh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIWMA,
WUTIOCTPUPOBATH UX HA rpauKax;

® CTPOUTH rpaduku U3YUYEHHBIX GbyHKIIHIA,
WUTIOCTPUPOBATh TIO TpaPUKy CBOMCTBA DJIEMEHTAPHBIX
(yHKmii;

® UCIIOJIb30BaTh NOHATHE (GYHKUUU [JIsl OMHUCAHMS U
aHaJIKM3a 3aBUCUMOCTEN BEJINYUH;

HCNOJIb30BATHL NMPHOOPETEHHbIe 3HAHWS M yYMEHHS B
NPAKTHYECKON  JesiTeJIbHOCTH UM  NOBCEeJIHEBHOM
JKA3HU.

-IPAKTUYECKUE 3aHATHUS
0 PEILCHUIO 3a/aY,
-BBITIOJIHEHUE
WH/IMBHTyaJIbHOTO
3aJlaHus;

-IoManIHss padoTa;
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® Uil ONWUCAHUS C TOMOINIBI0 (DYHKITMI pa3IHMIHBIX
3aBUCHUMOCTEH, MPEICTaBICHUS 1504 rpadguyecKH,
WHTEpIIpeTaluy rpad)uKoB.

® HAaXOJUTH IIPOU3BOIHBIEC ANEMEHTAPHBIX (PYHKIHA;

® JCTOJb30BaTh IMPOU3BOJIHYIO JUISI U3YYECHHUS CBOWCTB
GbyHKIMI 1 TOCTpoeHUs rpaduKoB;

® TIPUMEHATH IPOU3BOHYIO TUTST MIPOBEICHHUS
pUOJIMKEHHBIX BBIYUCIICHUH, pematb  3ajadu
NPUKIIAJHOTO XapaKkTepa Ha HaXOXKJICHHE HanOOIbIIET0 U
HAaUMEHBIIIETO 3HAYCHUS;

® BHIUMCIATH B MPOCTEHIIMX CIydasX IUIOMAAN M
00BEMBI C UCIIOJIb30BAHUEM ONPEACICHHOTO MHTETpaa;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHMsSI B
NMPAKTUYECKON NeATEJbHOCTH U MOBCEHEBHOM KU3HU
JUIS:

® pCUICHMS MPHUKJIAIHBIX 33724, B TOM YHCJIE COLHMAIbHO-
PKOHOMHMYECKUX U (U3WYECKUX, Ha HAUOOJbIINE H
HAUMCHBIIIME 3HAYEHHS, HAa HAXOXKICHUE CKOPOCTH U
YCKOPEHUS.

-IIPAKTUYICCKUC  3aHATHUA
I10 PCUICHUTIO 3a/1a4,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;

e pemarb palOHAIIbHBIE, IIOKa3aTEeIbHBIE,
jgorapuMUYECKue, TPUTOHOMETPUUECKHE YpaBHEHUS,
CBOJMIIMECS K JIMHEMHBIM M KBaJIpaTHbIM, a TaKke
aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

® UCIOJIb30BaTh  Tpaduueckuii  MeTon
YPaBHEHHUU U HEPABEHCTB;

e 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH PpELICHUS
YPaBHEHUM, HEPAaBEHCTB U  CHCTEM C  JByM:
HEHU3BECTHBIMU;

® COCTaBJSITh M pEIIaThb YPAaBHEHUS W HEPABEHCTBA,
CBSI3BIBAIOLIME HEU3BECTHBIC BEJIUYMHBI B TEKCTOBBIX (B
TOM YHCJIE TPUKIAJHbIX) 3a/1a4ax.

pelIeHus

HCII0JIb30BaAThH HpHOﬁpeTeHHbIe 3HAHUA U YMCHHUA B

-IPAKTUYECKUE  3AHATHUS
0 PEIICHUIO 3a/1aY,
-TeCTUPOBaHNE,
-KOHTpOJIbHAs padoTa;
-JIOMalIlHsIs padoTa;

NPAKTUYECKON  [eSITEJIbHOCTH UM  TOBCEIHEBHOM

JKM3HHU:

® JUIi TOCTPOCHHUSI M HCCIEIOBAHUS MPOCTEUIIUX

MaTEMaTHUYECKUX MOJICIICH.

e pemaTh  MpOCTEHIIME  KOMOWHATOPHBIE  3aJlayd | -IIPAKTUYECKHUE 3aHITHUS
METOJOM TIepebopa, a TakkKe C HCIOJIb30BAHUEM | II0 PEIICHHUIO 33/aY,

U3BECTHBIX (HOPMYII;
® BBIUMCIATH B MPOCTEHIINX CIIydasX BEpPOSATHOCTH
COOBITHI Ha OCHOBE I0JICUeTa YKMCIIa UCXO0B;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHHSI B
NPAKTHYECKONH  JeSTeJIbHOCTH M  TOBCEIHEBHOM

-KOHTpOJIbHAs paboTa;
-JIOMalIlIHsIs padoTa;
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KM3HH!

e JUI1 AHAJINW3a  PEAJbHBIX  YHUCJIOBBIX
NPEJICTAaBICHHBIX B BUJIE IMarpaMM, TpauKoB;
e aHain3a MH(OPMALIUU CTATUCTUYECKOTO XapaKTepa.

JTAHHBIX,

® pacrno3HaBaTh Ha yepTexax u MOJEISAX
MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUIMH;

® OINKCHIBATH B3aMMHOE PACIOJOXKEHUE TMPIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

® AHAM3UPOBATH B TMPOCTEHIIUX CiydasX B3aHUMHOE
pacrnosioxkeHue 00BEKTOB B IPOCTPAHCTBE;

® 1300pakaTb OCHOBHBIE MHOTOTPAaHHUKU U KPYTJIbIC
T€JIa; BBIINOJIHATh YEPTEKU 0 YCIOBUIM 33/1a4;

e pemaTh TUTAHUMETPHUCCKHE u poCTeHIIIe
CTEPEOMETPUUCCKHEC 3aJ1auH Ha HAXO0XKJICHUE
TCOMETPUYCCKUX BEIWYUH (UIMH, YIJIOB, ILUIOIIAJICH,
00BEMOB);

® WCIOJBb30BaTh MPU PEHICHHH CTEPEOMETPUUICCKUX

3aJ1ay IUIAHUMETPUYECKHUE (DAKTHI U METOABL;
® IIPOBOAUTH JOKA3aTCJIbHBIE pACCYXKIEHUS B XOJE
peleHns 3a1ay;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHMsI B
NPAKTHYECKON  JAesiTeIbHOCTH M  NOBCEJIHEBHOH
JKH3HU:

® /i1 HCCIeAOoBaHUs (MOJEIUPOBAHUSA) HECIOXKHBIX
MPaKTUYECKUX CHUTYAIlM HAa OCHOBE M3YYEHHBIX (HOPMYII
U CBOMCTB (uryp;

® BBIUKCIICHUS OOBEMOB M IUIOMIAZEH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ TMPHU PEIICHUU TMPAKTUYECKUX
3a/1ay, UCIOJIb3Yysl MPU HEOOXOAMMOCTU CTIPABOYHUKH U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

-IPaKTUYECKUE 3aAHITHUS
10 PELICHUIO 3a/]a4,
-TECTUPOBAHHUE,

-KOHTpOJIbHAs padoTa;
-JIOMalIlHsIsl padboTa;

3HaHUSA:

® 3HAUCHUC MATEMATHUYCCKOW HAYKU JJIs PCIICHUS 3a/1a4,
BO3HHUKAIOIIUX B TCOPUH U MPAKTUKE; IIUPOTY U B TO JKE
BpeMsI OTPaHUYECHHOCTh TMPUMEHEHUS MaTeMaTUYEeCKHX
METOZOB K aHalu3y M WCCIEIOBAHUIO NPOIECCOB U
SIBJICHUY B PUPOJIE U OOILIECTBE;

® 3HAUCHUE MPAKTHKH W BOIMPOCOB, BO3ZHUKAIONIUX B
caMoil Marematuke sl (OPMUPOBAHUS W Pa3BUTHS
MaTeMaTU4eCKO HayKH; HCTOPUIO Ppa3BUTHS TIOHITHUS

quciia, CO31aHuA MaTEMaTH4YICCKOTO daHaJIn3a,
BO3HHMKHOBCHHA U PA3BUTHA T'COMCTPHH,
L YHI/IBCpCEUIBHHﬁ XapakKTep 3aKOHOB JIOT'KH

-IPAKTUYCCKUE  3AHATHUS
0 PELICHUIO 3324
-TeCTUPOBaHNE
-BBITIOJIHEHUE
WH/IMBHTyaJIbHOTO
3aaHus

-KOHTpOJIbHAs padoTa;
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MaTEeMaTHUECKUX PACCYKICHUH, WX MPUMEHUMOCTH BO
BCEX 00JIACTAX YEIOBEYCCKOW e TEIBHOCTH,

® BEPOSATHOCTHBIN XapakTep pa3jHYHBIX MPOIECCOB
OKPY’KaIOIIETo MUPA.

Nrorosas arrecranus yCBOCHHBIX 3HAHUM U OCBOCHHBIX
YMEHHM

9K3aMCH
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