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PabGouast mporpamma y4eOHON IUCHUIIIMHBI pa3paboTaHa Ha ocHOBe DemepalibHOTO
rOCyJapCTBEHHOTO oOpa3oBarenbHOro crangapra (gagee — @I'OC) no cnenuaibHOCTAM CPEAHETO
npodeccuoHabHOTO 00pa3oBanus  44.02.01 JlomkonsHOE 00pa3oBaHHE.

PabGouass mporpamMma cocTaBiieHa Ha OCHOBE NPHMEpPHOW mporpamMmbel (aBTop M.
U.bawmaxos, 1OKTOp (HU3MKO-MAaTEeMaTUYECKUX HAyK, aKaJAeMHK PoccHiicKOH akajaemMuu
obpasoBanusi, mpod)eccop) B COOTBETCTBUH ¢ PeKOMEHIAIMSAMH 110 OpPraHM3alUdd TOTY4CHUS
cpenHero oOmiero oOpa3oBaHUSI B TMpefesiax OCBOEHHUS 00pa30BaTENIbHBIX MPOTPaMM CpPETHETO
npogeccuoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00I1ero o0pa3oBaHus C y4eToM TpeOoBaHUN
(denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W IOJy4aeMoil mpodeccuu Wiu
CIECHUAIBHOCTH CPEAHEr0 NPOPECCHOHATBHOrO 00pa3oBanus (muceMmo JlemapramenTa rocy1apcTBEHHOM
MOJUTHKA B cepe moaroroBku paboumx kampos u AIIO MunobpHayku Poccuu ot 17.03.2015 Ne 06-259) u
«Pazpscuenwmii LleHTpa Ha4aIBLHOTO, CPEIHETO, BHICIIETO U JOMOJHUTEIHHOTO MPOGECCHOHATBLHOTO
obpazoBanus OI'Y «DUPO» no peanmzanuu deaepaabHOro TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHzapra cpenHero (MoiHoro) ooémero oOpa3oBaHus (mpoduiabHOe O0OyYeHHE) B Ipeaenax
OCHOBHBIX MpodeccHOHANBHBIX 00pazoBatenbHbIX nporpamm HIIO u CIIO, dbopmupyembix Ha
ocHoe ®I'OC HaYaIBHOTO U CpeHETo podeccruoHabHOro oopazosanus ot 03.02.2011 r.

Pabouas mporpamma nucuuruinHbl «MaTemaTuka: aiaredpa, Hadaiza MaTeMaTH4eCKOro
aHamM3a; TEeOMETpHUsS» U3ydaeTcs ¢ Y4éroM TpoQuist MOJydaeMoro NpodecCHOHATBHOTO
oOpa3oBaHwUsI.

PazpaboTunk:
Anapuanona P.T. npenonaBatens OI'A TIOY «CtapooCKoJIbCKHUM NeAarornyecKuii KOJIISIK»

Penensenr:

H. O. I'opneesa

Kann.dwus.-mar.Hayk,3aB.kadepoit SKOHOMUKH, THPOPMATHUKUA U MaTEMaTHKU
COD HNY «benl'V»

Pabouas nporpamma paccmotpena Ha 3acenanuu [ILK (mporokon Ne 1 ot
« 30 » asrycra 2019 r.) u mpusHaHa coorercTBytomiei Tpedoanusm ®I'OC CIIO u yyeGHOTrO
I1aHa crequanbHocTH 44.02.01 [domkonsHoe oOpa3oBaHue
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1. HACHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCIIUILJINHBI
OV /.02 MaremaTruka

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

Pabouas nmporpamma yueOHON JTUCHUIUIUHBI SABJISIETCS YACThIO IPUMEPHON OCHOBHOM
npodeccuoHalibHON 00pa3oBaTesibHON MporpamMMbl B cooTBeTcTBHH ¢ PI'OC 110
crierimanbHOCTH 44.02.01 lomikoabHOe 00pa3oBaHme

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCHOHATILHOM
o0pa3oBaTeIbHOW NPOrpamMMbl: JUCIMIUIMHA BXOJUT B 00IIe00pa30BaTEIbHBIM
IIUKIT

1.3. Hean u 3aga4ud AUCHUILVIMHBI — TPe0OBaHHMS K Ppe3yJabTaTaM OCBOCHHS
AMCHHUIIUHBI:
B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI 00yUYaOITUNCS JOJIKEH::

3HATHL/IIOHUMATD.

e  3HAYCHHME MAaTEMATHUYECKOM HAayKH JJIsl pELICHUs 3aJ1a4, BOZHUKAIOUIUX B TEOPUHU
U TPAKTUKE;, MHUPOTY U B TO XK€ BpPEMS OTrPAaHUYCHHOCTb MNPUMEHEHUS
MaTE€MaTHYECKUX METOJIOB K aHAJIM3Yy M MCCJIEIOBAHUIO MPOIIECCOB U SIBJICHU B
IpUpOJie U OOIIECTBE;

®  3HAUCHHUE MPAKTUKU U BOIMPOCOB, BO3ZHUKAIOIIMX B CaMOM MaTEMAaTHUKE MJIs
dbopMupoBaHUsS U Pa3BUTHUS MATEMATHUYECKOW HAyKHU; HCTOPUIO DPa3BUTHUS
MOHSATHS 4YHCJA, CO3JaHUS MAaTEeMaTHYECKOTO aHaln3a, BO3HUKHOBEHUS U
Pa3BUTHUS T€OMETPUU;

®  YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKM MAaTeMaTUUYECKUX PACCYKICHUM, UX
IIPUMEHHMOCTH BO BCEX 00JIACTSIX YETOBEUSCKOM ICSITEIIbHOCTH;

®  BEPOSTHOCTHBIM XapaKTep pa3IuUyHbIX MPOIIECCOB OKPYKAIOIIEr0 MUPA.

AJITEBPA

yMeTb!

®  BBINOJHATH apuU(PMETUUYECKUE IEHCTBUA HAJ YHCIAaMU, COYeTas YCTHBIE U
NUCbMEHHbIE TIPUEMbI; HAXOAWUTh NPUOIMIKEHHBIE 3HAUEHUS BEJIMYUH WU
NOTPEIIHOCTA BBIUMCICHUN (a0COJIIOTHAsT W OTHOCHUTENbHAs); CpaBHUBATH
YHCJIOBBIE BBIPAKEHUS,

®  HAXOAWTh 3HAYEHUA KOPHS, CTEeNeHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIp@XCHUI Ha OCHOBE ONpPEIEICHUS, WCIONb3yd MpU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA; IOJb30BATHCS MPHUOJIMKEHHON OLEHKON mpu
IPAKTUYECKUX pacyeTax;

®  BBINOJHATH NMPEe0OpPa30BaHUsS BBIPAXKEHUH, TPUMEHSS (GOPMYIIbI, CBI3aHHBIE CO
CBOMCTBaMH CTEIECHEH, JJorapu(PpMOB, TPUTOHOMETPUIECKUX (DYHKITUN;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHWUS M YMEHHMSI B MNPAKTH4YECKOMH
AesITeJIbHOCTU U TOBCETHEBHO KU3HU:

® U MPAKTUYECKUX PacyeToB MO (opMynamM, BKIIOYas (OPMYJIbI, COAEpKAIINE
CTENEHU, PaAUKaJbl, JOrapu(PMbl U TPUTOHOMETPUUYECKUE QYHKIINUU, UCTIONIB3YS



MIPU HEOOXOAMMOCTU CTIIPABOYHBIE MAaTEPHUANIBI U TIPOCTEHIITNE BHIYUCIUTEIbHBIC
YCTPOMCTBA.

DOyHKUUM U Tpaduku

yMeTh!

BBIYUCIIAITh 3HAYCHHE (PYHKUUU MO 3aJaHHOMY 3HAYCHHIO apryMeHTa Ipu
pa3IMYHBIX CO0C00ax 3adaHus PYHKIINH;

OTIpE/IETISATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIHM, WJUTIOCTPUPOBATh UX Ha
rpadukax;

CTpOUTH TpapUKHd M3yUYEHHBIX (YHKIUH, WUIIOCTPUPOBATH MO TpaPuKy
CBOWCTBA 3JIEMEHTapHBIX (YHKINH;

UCIIONIb30BaTh TOHATHE (DYHKIUHM JUIsI OMHMCAHUS M aHaliu3a 3aBHCHUMOCTEN
BEJINYMH;

HCIOJIb30BATh NPHOOpPETeHHbIE 3HAHUA W YMEHHMSI B MPAKTHYECKOH
HeSITeJIbHOCTH M NOBCEITHEBHOM KU3HHU:

JUIsL  ONHCAaHHUS C  TOMOIIbKO  (DYHKIMI  pa3iMyHbIX  3aBUCUMOCTEM,
IPECTaBICHUS UX TpaQUUECKU, UHTEPIIPETALUU I'Ppa(UKOB.

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

yMeTb.

HaxOJIUTh MTPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

HCITOJIB30BaTh MPOU3BOAHYIO I M3YyYCHUS] CBOWCTB ()YHKIMA W TOCTPOCHHS
rpauKoB;

OPUMEHSTh TPOU3BOJHYIO JJIS TPOBEACHHUS TMPUOIMKEHHBIX BBIYUCICHU,
pemaTh 3aJadd MPUKIAIHOTO XapakTepa Ha HaXOXACHUE HaWOOJBIIECTO M
HAaWMECHBIIIETO 3HAYCHMS;

BBIYHCIIATh B MPOCTEHIUX CIy4asx IUIOMAId W OOBEMBI C HCIIOTb30BAHHEM
OTIPEICTICHHOTO UHTETPAJIA;

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

pelieHusl MPUKIAAHBIX 3a7ad, B TOM YHUCJIE COLMAIbHO-DPKOHOMUYECKUX U
¢u3nuecknx, Ha HAWMOOJBIIME W HAWMMEHBIINE 3HAYCHHUS, HA HAXOXKICHHE
CKOPOCTH U YCKOPEHHSI.

YpaBHeHUS U HEPABEHCTBA

YMETh.!

peuiarb palLoOHaJbHbIE, II0Ka3aTesbHbIE, JgorapupMUYECcKue,
TPUTOHOMETPUUYECKNE YPABHEHUS, CBOAAIIMECA K JIMHEMHBIM M KBAaJPAaTHBIM, a
TaK)X€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

MCIOJIb30BaTh IrpauiuecKuii METO/1 pelIeHNs YPaBHEHUN U HEPABEHCTB;
M300pakaTh Ha KOOPJUHATHOM IUIOCKOCTH PEIICHMs] YpaBHEHU, HEPABEHCTB U
CUCTEM C JBYMsI HEU3BECTHBIMU;

COCTaBJIATh U pellaTh YPAaBHCHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCJIE MPUKIIAIHBIX) 3a/1a4ax.



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

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

yMeThb:

pemare npocTeiliine KOMOMHATOPHBIE 3a/lauyll METOJOM Iepedopa, a TaKkKe ¢
MCIIOJIb30BAaHUEM H3BECTHBIX (DOPMYJI;

BBIYUCTISATH B MPOCTEUIINX CIy4dasX BEPOATHOCTU COOBITUI HA OCHOBE MOJCUYETa
Yy CJla UCXO0JI0B;

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

JUISl aHAJIM3a PEaIbHBIX YMCIIOBBIX JAHHBIX, IIPEICTABICHHBIX B BUJIE IHAarpamwm,
rpauKoB;

aHaJIM3a NHQOPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeTh:

pacro3HaBaTh Ha YePTEKaX U MOJEISIX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH
TpeXMEPHBIC OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

OTIMCBHIBATh B3aHMHOE PACIOJIOKCHHE TMPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apTyMEHTHPOBATh CBOM CYXACHHUSI 00 ATOM PaCIOJIOKCHUH;

aHaJIM3UPOBATh B MPOCTEHUINMX CIydasX B3aUMHOE PACIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJIBIE TE€ja; BHIOIHATH YEPTEIKHU
110 YCIIOBHSIM 33]1a4;

CTPOMTH IIPOCTEHINHE CEUCHUS KyOa, TPU3MbI, TUPAMHUJIBL;

pemaTth IUIAHUMETPUYECKHE M IIPOCTEHIINE CTepeoMeTpUYeCKHe 3aladyd Ha
HaXOXJEHUE TEOMETPUICCKUX BEIMYMH (IJIMH, YTJIOB, IUIONIaIeH, 00EMOB);
WCITONIB30BaTh TPHU PEIICHHH CTEPEOMETPUUYCCKUX 3a1ad IJIaHUMETPUYCCKUE
(baKThl U METO/IBI;

IIPOBOJIUTH J0Ka3aTeIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

HCMO0JIb30BaTh MNPUOOPETEHHbIE 3HAHMS W YMEHH B NPAKTHYECKOH
NesiITeIbHOCTH U MIOBCETHEBHOM JKM3HU:

JUTSI UCCIIeTIOBaHUS (MOJICTUPOBAHMS) HECIIOKHBIX MPAKTHUYCCKUX CHTYalluid 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. PexomMeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MIPOrPAMMBI JUCIHUIIIHHBI:

MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyyatoierocst 234 yaca, B TOM YHUCJIE:



00s13aTeNTbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 156 4acos;
KOHCYJIbTalluM 24 yaca;
CaMOCTOSITENIbHOM paboThl oOy4aromerocs 54 vaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOM

JUCIHHAIIJINHBI
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 YHCJIC:

JIEKIUH 54

PAKTUYECKHE 3aHATUS 102

KOHTPOJIbHBIE PabOTHI 14

KypcoBasi paboTa (IpOeKT) -
CamocTosiTesibHasi padoTa 00y4arierocsi (Bcero) 54
B TOM YHCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM) -
-8HeayOUmopHas camocmosamebHas paboma, 7
-n0020MOBKa 0OKIA008 U NPEe3eHMAaAYUU, 7
-cocmasieHue KOHCNEeKmos U peuenue 3a0ay; 7
-CamocmosimenbHoe u3yuyeHue Mamepuaia U 6blNoaHeHue 3a0anull, 7
-cucmemamu4eckas npopadomKa KOHCHEKMO8 3aHAMULL U Mamepuailos 9
napaepagha yueonuxa,
-n0020MOBKA 0OMEemo8 Ha KOHMPOIbHblE BONPOCHL, 7
-8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL, 5
-npUMeHeHue annapama MamemamuiecKkoeo aHAIu3a K peueHuro 3a0ay 3
no memam: «Illpouzgoonas u eé npumenenuey, « Mumeepany,
-no8mMopeHuUe meopemuiecko20 Mamepuaia no 2eoMempuu. 2
Wrorosas arrecrauus B popme IK3aMeHAa




2.2. TemaTu4ecKuil IJIaH U coep:KaHue Y4eOHOM TN CIUNJINHBI
«MaremaTuka: anre6pa, Haydajla MaTCMaTH4YCCKOI'0 aHajin3a, rcOMCTPUsI

ConepixaHue y4eGHOro MaTepuaJia, JaGopaTopHble U

HaunmenoBanue Oo0bem YpoBeHb
pasIe/oB H Tem NpaKTH4YecKHe padoThl, CAMOCTONITeIbHAsI padoTa 00y4yalomuxcs, KypcoBas qacoB OCBOCHHS
padoT (mpoekT)
1 2 3 4
Beenenne Copaep:xxanue y4e0HOro MarTepuaja: 2
MaremaTHka B HayKe, TEXHHKE, JKOHOMHKE, THPOPMAIIMOHHBIX TEXHOJOTHIX U 2
NpaKTHYECKOW AesiTeabHOCTH. Llenn 1 3a1a4n u3y4eHust MaTeMaTuKH Py
ocBoeHuu crenuansHocreit CITIO
Paznen 1. 28 (+8)
OCHOBBI TPHTOHOMETPHH
Tema 1.1. ConepxaHnue v4e0HOI0 MATEDHAJIA: 2
TpUrOHOMETPUYECKHE 1. | Pagnannas mepa yrima. CuHyc, KOCHHYC, TaHT€HC W KoTaHTeHC. OCHOBHBIE 2
(YHKIUH 9HCIOBOTO TPUTOHOMETpUYECKHE ToxnecTBa OCHOBHBIE (DOPMYNIBI TPHUTOHOMETPHUHU
aprymeHra [Ipeobpa3oBaHus TPUTOHOMETPHUYECKIX BRIPAKCHUH.
[pakrrueckue 3ansaTus. Pemenue 3aiau no reme: «Pagnannas Mepa yria. 4
CuHyc, KOCHHYC, TAHT€HC ¥ KOTaHTeHC. OCHOBHBIE TPUTOHOMETPHUYECKHE
Toxecta. [IpeoOpa3zoBaHus TPUTOHOMETPHIECKUX BBIPAKECHHUI».
CamocrostensHas paboTa 00yJaromuxcs:
1.CocTaBuTh KOHCHEKT M PELINTH 337a4H N0 TeMe: «POopMyIIbl ITOJIOBUHHOTO 2
yria. [IpeoOpa3oBaHus CyMBl TPHTOHOMETPHUYECKUX (PYHKINIT B IPON3BEICHHE U
MPOU3BEACHHUE B CyMMY».
2.IToAroToBUTH AOKIIAJ ¥ IPE3EHTAIMIO N0 TeMe: «MaTemaTnka B HayKe, 2
TEXHHUKE, SKOHOMHUKE, HH(POPMALMOHHBIX TEXHOJOTUSAX M MPAKTHYECKOM
JICSITETIBHOCTH»
Tema 1.2. Conep:xanue y4e0HOI0 MaTepuaa: 2
®ynkiuu, ux ceoificteau | 1. | Tpuronomerpuueckue GpyHkiuy u ux rpapuku. CBokcTa 4
rpaduku TpuronoMmeTpuueckux pyHkuui. Yucnosas ¢pynkius. [IpeodpazoBanue
rpadukoB. YeTHsle 1 HedeTHBIE QyHKIMH. [lepnoamdaeckne GpyHKIUM.
Bospacranue u yorBanue GyHKIUH. DKCTpeMyMBl. MccinenoBanue
¢yaKunit. CBOHCTBAa TPUTOHOMETPUIECKUX () YHKITHH.
[Ipaktrueckue 3ansaTus. [IpeodpazoBanue rpadukos. MccnenoBanne GpyHKINH. 6
Kontpoabnas pa6ora Nel mo reme: «Tpuronomerpudeckue GyHKIUM». 2
CamocTrosTenbHas paboTa 00yJaromuxcs: 2
CaMOCTOSITEIbHO MPOPa00TaTh KOHCIIEKT 3aHATHS U MaTepua naparpada
yaeOHHKA.
BoimonauTs 3ananust o Teme: «McciegoBanue QyHKIHA»
Tema 1.3. Conep:xanue y4eOHOTO MaTepHuaJa: 2
Tpuronomerpudeckue | 1, | ApkcuHyc, apKKOCHHYC, apKTaHreHc. Pemenue npocteimx 4
YPaBHCHHUA U TPUTOHOMETPUYECKUX YPAaBHEHHUN. PellieHre TpuroHoMeTpuIecKkux
HEPABCHCTBA. ypaBHEHUM. PenieHne TpUroHoMeTpuYeCKUX HEPaBEHCTB.
[IpakTrueckue 3aHATHA. Penienne TpuronoMeTpudeckux ypaBHeHni. Perenne 5
TPUTOHOMETPHUUECKIX HEPABEHCTB.
KonTpouabHnas paéora Ne2 no reme: «Tpuronomerpuyeckue ypaBHeHHsI U 1
HEDABEHCTBAY.
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
IToAroTOBHTE TOKNAM 1 TpE3eHTAaNuIo Mo TeMe: «VICTOpHs BOSHUKHOBEHUS U
Pa3BUTHSA TPUTOHOMETPHIY.
M3yanTs MaTepran 1 BRIIOTHAUTE 334aHUs 10 TeMe: «Pemenue cucrem
TPUTOHOMETPUUECKHUX YPaBHEHHI.
Pazneun 2. 18(+7)
[IpsMble 1 IIIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Conepxanue v9e0HOI0 MATEPHAIA 2
Axcuowmsl ctepeomerpu 1 | 1. | AkcHombl crepeomeTpun. CylIECTBOBaHHME TIOCKOCTH, MPOXOASAMIEH Yepe3 2

ux HpOCTeﬁIHHC CJICACTBHUA

JAHHYIO MPSMYI0 M JaHHYIO TO4Ky. llepeceuenne mpsMoOi ¢ ITOCKOCTBIO.
CymecTBOBaHHE IUNIOCKOCTH, MIPOXOIAIICH Yepe3 TPH JaHHBIE TOUKH




CamocTrosTenbHas paboTa 00yJaromuxcs:
CocTaBuTh TE3UCH TeM: «3aMedanue K akcuome |»; «Pa3buenune npocTpaHcTBa
IUIOCKOCTBIO Ha JIBA MOJIYIPOCTPAHCTBAY.

Tema 2.2.
[TapannenbHOCTH
MPSIMBIX U IIJIOCKOCTEHN

Copaep:xanue y4eOHOro MaTepuaJsa

1. | MapannensHble TpsMBIE B MpocTpaHcTBe. [Ipm3pak mapauensHOCTH
npsiMbix. Ilpu3Hak mapannensHOCTH NpsMOM M miockocTH. IlpusnHak
NapajyIeIbHOCTH MIIOCKOCTEH.

IIpaxTudeckue 3aHaTHA. Pemenue 3agad no TeMam:
- [Ipu3Hak napasuienbHOCTHU MPSAMBIX.

- [Ipu3Hak napannenbHOCTH NPSAMOM U IIIOCKOCTH.
- [Ipu3Hak napanienbHOCTH MIOCKOCTEN.

CamocrositenpHas paboTa 00y4aroImuXcs:

CocraBuTh KOHCHEKT TeM: «l300paXkeHue MNPOCTPaHCTBEHHBIX (GUryp Ha
IIoCcKOCTH», «CyIIecTBOBAHUE IIOCKOCTH, MapajiebHON JAHHOW IJIOCKOCTH.
CaoiicTBa napaieabHbIX INIOCKOCTEH

Tema 2.3
[lepneHauKyIsIpHOCTD
HPSMBIX U INIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | IlepneHONKYIIPHOCTH TIPSIMBIX B MIPOCTPAHCTBE. [pu3Hak
NIEPIECHIUKYISIPHOCTH IIPSMOM U INIOCKOCTH. IlepneHIuKyssp 1 HaKJIOHHAs.
Teopema o Tpex nepreHIuKyspax.

[IpakTiueckue 3aHaTHA. Pemenue 3amxaq mo remam:
- [Ipu3Hak nepneHuKyIIPHOCTH IPSIMOH U TIIOCKOCTH.
- [lepnenaukynsip 1 HakyoHHast. TeopeMa o0 Tpex HepIeHINKYIsIpax.

Kourpoabnass paGora Ne 3 mo Teme: «lIlapanneabHocts H
NMePNeHINKYJISPHOCTh NPAMBIX M IJI0CKOCTEN»

CamocrosiTensHas paboTa 00y4aromuxcs:
CocTaBUTh KOHCHEKT TeM «CBoicTBa MEPIEHIUKYIIIPHBIX MPSMOHN U
IUIOCKOCTHY, «PaccTOsIHIE MEKIY CKPCIIMBAIOIIMMUCS TIPSMBIMID).

Paznen 3.
KoopauHaTsl 1 BEKTOPHI

16(+5)

Tema 3.1.
JlekapTOBbI KOOPIMHATHI
B IIPOCTPAHCTBE

Conep:xanue v4e0HOTr0 MaTepuaJjia

1. | BBenenne nexkapToBBIX KOOPAMHAT B MPOCTPAHCTBE. PaccTosiHUE MEXIy
Toukamu. KoopAWHATHI cepeHbI OTpe3Ka. YOI MeXIy
CKPEIIHBAOIIKUMHUCA IPSIMBIMU. YTOJI MEXY NPSMOM U IIJIOCKOCTBIO. YTOII
MEXy IIOCKOCTAMU

IIpakTHyeckue 3aHATHS.

- Paccrosinue Mexy Toukamu. KoopauHatTel cepeHbl OTpe3Ka.

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

- Yroa Mexay ImiocKOCTsIMU

CamocrosrtenbHas padota oOydatonuxcs: [IoAroTOBUTH MPE3EHTAIMH IO TEMaM:
-IIpeoOpazoBanue CUMMETPHUHN B IPOCTPAHCTBE.
-JIBuxkeHue B npocTpancTse. [lapaiensHblil mepeHoc B MPOCTPAHCTRE.

Tema 3.2.
BexkTopsl B IpocTpaHcTBe

Conep:kanue y4e0HOI0 MaTepuaja

1. | Bekropsl B ipocTpaHcTBe. JleiicTBUs HaJ BEKTOpPaMH B MPOCTPAHCTBE. YTOI
MEXAY BEKTOPaMHU.

2. | KommuanapHsie BeKTOpbI. PasiiokeHne BEKTOpa M0 TPEM HEKOMIUIAaHAPHBIM
BEKTOpam

3. | YpaBHEHHE IIOCKOCTH

IIpakTHyeckue 3aHATHS.

- JleficTBus Haj BEKTOpamMH B IPOCTPAHCTBE.

- Yroa Mexay BEKTOpaMH.

- Paznoxenue BeKTopa 110 TpeM HEKOMIUIAHAPHBIM

CamocrosiTenbHas paboTa 00yJaroIxcs:
CocTaBuUTh OHOpHLIﬁ KOHCIICKT M BBIIIOJIHUTH 3aJaHUA I10 TCMaM: «Paznoxenue
BEKTOpA IO ABYM HCKOJIJIMHCAPHBIM BEKTOpaM»

Paznen 4.
Hauaima
MaTEMaTHYECKOr0 aHaJIA3a

29(+14)
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Tema 4.1
IIpousBoHas.

Conep:xanue y4edOHOro MaTepuaja

1. | ITocnemoBarensHOCTH. CIOCOOBI 3aJaHUSI M CBOMCTBA YHCIOBBIX
mociaenoBarenbHocTel. [ToHATHE O Mpeaeste MOCIeA0BATSILHOCTH.
CymMmupoBaHUe TIOCIeIoBaTeNbHOCTEH. beckoneuHno yObIBaroImast
reoOMETPHUECKasl MPOTPECCUs U €€ CYMMA.

2. | Ilpupammenue Gynkumu. [TonsTre o kacarenbHON K rpaduKy QYHKIHH.
MrHoBeHHas CKODOCTh ABWKeHUS. [TponsBonHas. I[Tpapuia BEIYUCIEHNS

HpaKTI/I‘IeCKI/Ie 3aHATHA. PellleHue 3agady Ha HaXOXIACHHE HpOH3BOZ[HOﬁ,
HCIOJIB3Ys OMIPECACICHUE U TpaBUjla BBIYUCICHUS IPOU3BOJHBIX.

CamocrosiTenpHas paboTa 00yJarOIIIXCs:
Cucremarnyeckasi IpopaboTKa KOHCIIEKTOB, PEIICHHE 3a4a4 Ha BBIYUCIICHHE

3. | IIpousBoaHAS CI0KHOMN d)VHKIH/II/I. 1Ipou3BOIHBIC TPDUTOHOMETPUUYCCKHUX

IIpakTnueckue 3ansaTus. Pemenue 3amad no teme:
- [Ipon3BoaHas CIOKHON QYHKITUH.
- [Ipon3BoiHBIC TPUTOHOMETPUUCCKUX (DYHKIIUH.

CamocrositenbHas padoTa 00y4aromuXxcsl.
BrImomHUTS MHANMBHUIYaNbHBIE 3aJaHUs 10 TeMe: «Brrancnenne npon3BoaHON
CJIOKHBIX (PyHKIHID.

Tema 4.2
IIpumenenue
HETIPEPHIBHOCTH U
MIPOU3BOHOM

Coaep:xanue yueOHOro MaTepuasa

1. | Ilpumenenue HenpepbiBHOCTH. KacarenbHas k rpaduxy ¢pyHkimu. [Tpuznax
Bo3pactanus (yosiBanus1) Gpynkumu. Kpurndyeckue Touku GyHKIHY,
MaKCHMYMBbI 1 MUHUMYMBI.

IIpakTuueckue 3aHATHSA.
- KacarenpHas k rpaduxy QyHKIHH.
- Kputnueckue Touku QyHKINU, MAKCUMYMBI I MUHUMYMBI.

CamocrostensHas paboTa 00yJaromuxcs:
CocTaBHUTh TE3UCHI U BHITIOJHUTH YIPaKHEHUS 110 TeMme: «[IpudmmkeHHbIe
BBIYHCIICHHS».

2. | UccnenoBanue GpyHKIMI ¢ TOMOIIBIO pou3BoaHol. Hanbompuiee u
HauMeHblIee 3Ha4eHue QYHKIIH

[IpakTryeckue 3aHATHA. Pemenue 3aqad o TeMam:
-UccnenoBanne QpyHKIUHA ¢ TTOMOIIBIO TIPOU3BOTHOM
-HaxoxeHre HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUH (PYHKITHHL.

Kontpoabnast padora nmo teme Ne 4: «Ilpon3BoaHas u eé npuMeHeHnEe»

CamocTrosTenbHas paboTa 00yJaromuxcs:
Cucrtemarnueckasi mpopaboTKka KOHCIIEKTOB U BBIIIOJHEHHE 3a1aHUIT 110 TeMe:
«[TpumeHeHHe TPOU3BOHOM K HCCIIEA0BaHUIO (DYHKIUID.

Tema4.3
ITepooGpasnas

Conep:xkanue v4e0HOIr0 MaTepuaja

1. | Onpenenenue neppoodOpazHoit. OCHOBHOE CBOHCTBO mepBooOpasHoit. Tpu
TIpaBuJIa HAXOXK/IEHHS IIEPBOOOPA3HBIX.

[Mpaktuueckue 3anstus. OCHOBHOE CBOMCTBO NiepBooOpa3Hoiil. Tpu nmpaBuia
HaXO0KICHHUS TIEPBOOOPA3HBIX.

CamocTrosTenbHas paboTa 00yJaromuxcs:

[ToAroToBUTH DOKNIAA U Ipe3eHTalHIo 1o TeMe: «VcTopuueckue cBeJeHus 0
MepPBOOOPAZHONY.

Perienue 3a/1a4 Ha HaX0XKACHUE IEPBOOOPA3HOIA.

Tema 4.4
HnTerpan

Conep:xanue v4e0HOIro MaTepuaja

1. | IonsTne kpuBONMHENHHOH Tpanenuy. [1nomanb KpUBOJIMHEIHON Tpaneyy.
Wnrerpan. ®opmyna Hetorona — Jlelionuna. [Ipumenenne Gpopmyiist
HelotoHa - JIeliOHHMIIA TPU HAXOXKICHHUH TUIOMIAINA KDHBOJIWHEHHOM

IIpaktuueckue 3ansaTus. Pelenue 3a1au Ha BBIYMCIEHUE UHTErpajia U IJIOAaau
KPUBOJIMHEHHOM TpaNeLHH.

KonrpoJannast padora Ne 5 mo teme: «IlepBoo0pa3Hasi 1 HHTErpaJI»

CamocrositesnsHas paboTa 00yJaromuXcs:
Beimosauts 3ananus no teme: «lIpuMeHeHus: HHTErpaiay

Pa3npen 5.
MHOrOrpaHHHUKH U TEJIa
BpaICHUS

10(+5)

Tema 5.1

Conep:xanue v4e0HOI0 MaTepuaja
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MHororpaHHuKH.

1. | AByrpanselii yroy. TpeXrpaHHbIH ¥ MHOTOTPAHHBIN yriibl. MHOTOTpaHHUKH.
[Tpuzma. N300pakeHne MpU3Mbl B IOCTPOCHUE ee ceueHuid. [Ipsmas npusma.
ITapannenenunen. [IpsMoyronbHBIN Mapamieenuen.

IIpaxtuyeckue 3aHatus. Pemenue 3amau mo teme: «lIpusma. Ilpsmas mpusma.
[Tapamnenenunen. [IpsMoyroapHbIi napamieNenunen.

CamocrositensHas paboTa 00y4aromuxcs:
Koncnekr tem: «lleHTpanbHas cuMMeTpus napaiienenumnenay, «CuMMeTpus
IPSAMOYTOJIBHOTO Mapajenenunesna.

2. | Ilupamuna. [TocTpoeHne nupaMuabl U e MIOCKUX CeYeHUU. Y ceueHHas
nupamuna. llpasunpHas nupaMmua.

HpaKTI/I‘IeCKI/Ie 3aHsATUs. Pellienue 3aaad 1o teme: «anaMI/ma. YceuenHas
nupamMuaa. HpaBI/IJ'II)HaH nupamMuzar».

CamocrositensHas paboTa 00y4aromuxcs:
IToaroToBUTh Npe3eHTaluIo 1o TeMe: «IIpaBunbHbIE MHOTOTPaHHUKHY.

Tema 5.2
Tena u moBepxXHOCTH
BpaIlCHUS

Conep:xanue v4e0HOI0 MaTepuaja

1. | Hummagp. Cedenns nmmmHApa miockoctaMu.. Konyc. Ceuenne koHyca
mwrockocTsmu. lap. Ceuenne mrapa miockocTsio. CHMMETPHS IIapa.

[Ipaktiueckne 3aHATHs. Pemenne 3amau mo temam: «lmmmHnp», «Konycy,
«1lapy.

KonrpoJsbHas pabora Ne 6 no teme: «MHOTOrpaHHUKHU M TeJIa BpalleHUsI»

CamocrostensHas paboTa 00yJaromuXxcs:
INoaroroButh KOHCIEKT TeM: «KacaTenpHast IIIOCKOCTH K Imapy. Brircannsie u
oncaHHble MHOTOrpaHHUKH. [lepeceuenne 1Byx chep».

Paspgen 6.
M3mepeHus B reoMeTpun

18(+6)

Tema 6.1.
OO0BEMBI MHOTOTPAaHHUKOB

Conep:kanue v4e0HOro MaTepuaJjia

1. | Honstue o6vema. OOBEM NPAMOYTOJIBHOTO Mapayenenumneaa. Oobem
HaKJIOHHOTO napatesnenuneaa. Oobem npusmel. PaBHOBeMKYE Tema.

[pakTHueckne 3aHATHS.
Pemenne 3amau mo Temam: «OObeM mapamienenunena», «OO0beM HPUIMBD»,
«O0BeM mUpaMuabIy.

CamocTosTenbHas paboTa 00y4Jaromuxcs:
M3yunTh MaTepual ¥ BBITIOIHUTH 3aJaHus 10 TeMaM: «O0bEM yceu€HHON
nupamMueDy, «O0BEMbI TOT0OHBIX TEI.

Tema 6.2.
OOBEMBI B TOBEPXHOCTH
TeJ BpalleHUs

1. | O6bem nunuaapa. O66EM KoHyCca. O0beM mapa. [lnomans 60koBOI
MOBEPXHOCTH LuIKHApa. [Tnomanas 60KoBOH MOBEPXHOCTH KOHYCA.
ITommaas chepsl.

[pakTnueckue 3ansaTus. Penrenne 3anad no remam: «O0beM U IUIOIAAb OOKOBOMH
HOBEPXHOCTH LMIMHApPa», «O0BEM U momans 60KOBOW MOBEPXHOCTH KOHYCa,
«O0bpeM mapa u mwionaas chepsn»

KonrpoapHnas pa6ora Ne7 mo teme «O0bEMBI M IJIOIIAAN IOBEPXHOCTH»

CamocTosTenbHas paboTa 00yJaromuxcs:
W3yunTh MaTepual 1 BBIIOIHUTG 3a1aHus 1Mo Teme: «O0BheM yCedeHHOTro
KoHyca», «O0BpeM IapOBOTO CEIMEHTA U CEKTOPay.

Pasznen 7.
Pa3Butne nousiTusi o
quciIe

Cojep:kaHue yueOHOro MaTepuaJa:

Ilensie u pannoHanbHbIe yucia. JlelicTBuTenbHbIe uncia. [IpubnmkeHHbIe
BbIYUCIIeHUs. KoMIIIekCHBIC Yncia

[Ipaktrueckue 3anaTus. Pemenue 3anau o reme: «ApudmeTnieckue AeHCTBUS
HaJl YMCIaMH, HaX0XIeHUE MPUOIMKEHHBIX 3HAYSHN I BEJIMYMH U TIOTPELIHOCTEH
BBIYHCIICHUH (a0COIOTHON M OTHOCHTEINILHOM ), CPABHEHHE YUCIIOBBIX
BBIpQKEHUI»

Pa3pen 8.
CreneHHble, IOKa3aTeNbHbIE
1 orapupMuyecKrue
byHKITIN

21 (+6)

Tema 8.1.

Conep:xanue y4e0HOIro MaTepuaJja
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KopHu, crenenun

1. | Kopenb n — #i cTeneHu u ero cBoiicTBa MppanmonansHble ypaBHEHUSI.
CreneHs ¢ palMoOHAIBHBIM ITOKa3aTelleM

IIpaxkTuueckue 3ansatus. Pemenue 3anay no remam: «KopeHs n — i CTENEHU U €ro 3
cBoiicTBay, «MppannoHanbHble ypaBHEHUSD, « CTENEeHb C palluOHATIbHBIM
noKa3areaeM»
CamocrositenpHas paboTa 00y4aromuXxcs: 2
BrinonHenue 3a1aHuii Ha MpeoOpa3oBaHne BEIPAXKEHUH, COAEPKALIMX KOPHH 71 —
Il CTENIEHU U CTENEeHb C pallMOHAIbHBIM MTOKa3aTeleM.
Tema 8.2. Copenzkanue v4e0HOro MaTeDHANA
Jlorapudmbr. 1. | NokazatenbHas QyHKUMS, ee CBOWCTBa U rpaduk. PenreHre nokasarenbHbIX 2
IMoxaszarenbHas U ypaBHeHMH. PelleHre nokasaTenbHbIX HEPABEHCTB.
norapupmMudecKas [Ipaktrueckue 3anaTud. Pemenne 3anad no remam: «IlokazaTenpHas QyHKIu, 6
(hyHKIHN. ee cBoiicTBa U rpaduky, «PemeHne nokazaTeNbHBIX YpaBHEHMIT», «Pemenne
MIOKa3aTEIbHBIX HEPABEHCTBY.
CamocrosTenpHas paboTa 00yJaroIuXCs: 2
BrinonHenue 3agaHuii Ha peleHUe NOKa3aTeNbHbIX YPaBHEHUH U HEPABEHCTB.
2. | Jlorapudmsl 1 ux cBoiictsa. Jlorapudmudeckas GpyHKIMs, ee CBOWCTBA U 2
rpaduk. Pemenue norapuMuuecKkux ypaBHEHUH U HEPABEHCTB.
[MpakTnyeckue 3ansTus. Pemenue 3anayd no remam: «Jlorapudmer u nx 4
CBOMCTBaY, «Pelienue orapupMUIeCKUX YpaBHEHHUI U HEPABEHCTBY.
KontpoabsHas padora no teme Ne 8: «IlokazaTeanHas u Jjorapugmudeckas 2
byHxkumm».
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
CocTaBHUTh OTMIOPHBII KOHCIIEKT TeMbI «IIpon3BoHas TOKa3aTeIbHON 1
norapu(pMuIecKoi HYHKIMN» U BBITTOIHUTH 3aaHUs.
[ToaroToBUTH NOKIAM M MPE3EHTALHMIO 1O TeMe: «VICTopus BOZHUKHOBEHUS
MOHSTHUS JIOTapHPM»
Pazgen 9. 10 (+3)
Komb6unatopuka. Teopus
BEPOSITHOCTEM.
MaremaTtuyeckas
CTaTHUCTHKA
Tema 9.1. Conep:xanue yue0OHOro MaTepuaja
OneMEHThI KOMOUHATOPHKH ["Ocpopptie momaTHs KOMOMHATOPUKHU. 3a7a4i Ha MOACYET YMCia pa3MeIeHUH, 2
NIepecTaHOBOK, coueTaHui. Pemenne 3amgad Ha mepedop BapmanToB. Dopmyria
omaoma Hrrorona. CpoiicTBa OMHOMUHANBHBIX KOA((GUIHEHTOB. TpeyronbHUK
ITackans.
[IpakTrueckue 3aHATHA. Pemienue 3a1a4 Ha MoJicYeT YMCia pa3MeIleHNH, 2
MIepEeCTaHOBOK, COYETaHUH
CamocrosiTenbHas paboTa 00yJaroIuXCs: 1
Pemenue 3a/1a4 Ha MO/ICUET YHCIIA pa3MENICHHUH, IEPECTAHOBOK, COYETaHUH
Tema 9.2. Copnep:kaHue y4eOHOT0 MaTepHaJia
DIIeMEHTBI TEOPHU CoObITHE, BEpOSITHOCTD COOBITHS, CI0KEHHE M YMHOKEHHE BEPOSTHOCTEH. 2
BEPOSITHOCTEM HpaKTI/I‘ICCKI/Ie 3angatusa. Pemenue 3agaud o reMe «Kiaccuueckoe onpeneacHue 2
BEpOATHOCTH. IIpuMeHeHHE 31eMEHTOB KOMOWHATOPDHKM K HaXOXXACHHUIO
BEPOSTHOCTH»
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
Pemrenue 3a1a4 o Teme «DJIEMEHTBI TEOPUHU BEPOSTHOCTEN
Tema 9.3. Copaep:xanue yueOHOI0 MaTepHaJia
DNeMEHTBI MaTEMaTHIECKOH | [IpencTaBienne qaHHBIX (TaGIUIBI, HATPAMMEL, TPa(UKH) 2
CTaTUCTHKH
156(+54)

JUist  XapakTEepUCTHKM YPOBHS OCBOEHMSI Y4eOHOro MaTepualia HUCIHOJIb3YIOTCS
cieayonme 0003HaYEHHUS:
1. — o3HakomMUTENbHBIN (Y3HABaHUE paHEE U3YUYEHHBIX 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. YCJI0BUA PEAJIMBAIIUU ITPOT'PAMMBI JTUCHUITIJINHBI

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;

-HarJsAHbIe MOCOOUS: IEMOHCTPAIIMOHHbIE TUIAKAThI, Pa3JaTOYHbI MaTEpHaL;

TexHuueckue cpeacTra 00yyeHusI:

- KOMIIBIOTEP, MYJIbTUMEIMA KOMILJIEKC, MHTEPAKTUBHAS JIOCKA.

3.2. UudopmanmonHoe odecrneyeHue 00ydeHUsI

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHoéHble UCMOYHUKU:

1. M.U.bammakoB. MaTteMartuka: y4eOHUK JIJIsl CTYA. YUpexaeHui cpe. npod.
oOpazoBanus. 9-e m3., crep.- M.: 3marensckuii meHTp «Akamemusy», 2017.

2. JI. C. Aranacsn. ['eomerpus. 10-11 xiaccei: yue0. st 061meo06pa3oBar.
yupexaeHuil: 6a30BbIi U npouibHbINA ypoBHU ['eomeTpust. 10-11 knaccwt:
yuae0. 11 00111e00pa3oBaT. yUpeKaAeHu: 0a30BbIi U 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 Hayanam aHanuza s 10 knacca. -M.: [Ipocsemienue, 2017.

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

6. M.K. IloramoB. Anrebpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a. J(unakrnaeckue
Marepuanbl. 10 kjmacc: 0a3oBbld W Opoduil.  YPOBHH.— 5-€  U3J.-
M.:IIpocsemenue, 2017.-159c¢.

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

JlononnumensvHvle UCMOYHUKU:

1. A.H. Kommoropos, A.M. Abpamos, FO.I1. dynuunsa u ap.: nmox pena. A.H.
KonmoropoBa. Anreb6pa m Hadana matemaTudeckoro anammza. 10-11 kmaccer:
yue0. 11 o011eo0pa3oBar. yupexkAeHUN ¢ IPUIL. Ha AJIEKTPOHHOM HOCUTEIIE. —
21-e u3n.- M.: [Ipocsenienue, 2012. — 384 c.

2. C. b. Becenosckuii. ['eomeTpusi: AMAaKTUUECKUE MATEPUAIIBI IO TEOMETPUH IS
10 knacca / C.b. Becenosckuit, B.JI. Psounnckas.- M.: IIpocsemenue 2012.

3. C. b. BecenoBckuii. ['eomeTpusi: TMAaKTUHYECKUE MATEPUATIBI TIO TEOMETPUH JJIS
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11 xkmacca / C.b. BecenoBckuit, B.Jl. Psounnckas.- M.: IIpocBemenue 2012.

4, Marematuka. bosnbiioi sHImkiIoneauueckuii cioaps/I'nn. pea. [Ipoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas saiukiioneaus, 2010

5. M. K. TIloranoB. Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
maTtepuaibl. 10 kiacc: Oa3oBelii U mpodwi. ypoBau /M.K. Iloramos, A.B.
[lIeBkuH. — 5-¢ uzn.-M.:IIpocsemenue, 2011.-159¢.

6. M. K. IloranoB. Anredpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
matepuanbl. 11 kimacc: 6a3oBenii u mpodwi. ypoBam /M.K. Iloramos, A.B.
[IleBkuH. — 5-¢ uzn.-M.:IIpocsemenue, 2011.-189c.

Humepnem-pecypcol:

1. http://www.ru.wikipedia.org CsoOoaHas yHHBepcajbHas JSHIUKIOMIEIHS,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - 310 MaremaTHYeCKWil TOPTaj, Ha KOTOPOM BBI
HaiijieTe 000 MaTepual 10 MaTeMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl Haiigére KHUTHW, BHUIEO-JIEKLINH,
3aHUMAaTEJIbHBIC MaTeMaTHYeCKHe (aKThl, Pa3iHYHbIC 10 YPOBHIO U TEMAaTHKE
3aJa4M, OTICIIbHBIC HCTOPUU M3 JKU3HM YYEHBIX — BCE TO, YTO IIOMOXKET
OKYHYTBCS B YAMBHUTEIBHBIN U YBICKATCIbHBIA MUP MAaTEMATHKH.

4, http://www.bymath.net Stor caliT — cpeaHsas MareMaTHYecKass HHTCPHET-
IIKOJIa, B KOTOPOH BbI MOJKETE YUHUTHCS, HE BBIXOAS U3 J0My. B oTauume 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 1 OHEHKA PE3YJIBTATOB OCBOEHHUA TUCHUIIJIMHBI

KOHTpOJIb U OHEHKa pe3yjJbTaTOB OCBOCHMS AUCHHUIIVIMHBI OCYIIECTBJIACTCH IpPenoaaBarejieM B Ipomecce
NMPOBEACHUA TPAKTHYECCKHX 3aHATHIH H naﬁopaTopme pa60T, TECTUPOBAHHUS, a4 TaKIKC¢ BbIIOJHCHUSA
Oﬁy‘IaIO[IIl/IMl/ICH HHIAUBUAYAJIBbHBIX 33[131-[1/[17[, MPOEKTOB, HCcCaeI0BaHMIM.

Pe3yabTathl 00yueHust
(ocBOeHHbIE YMEHMSI, YCBOCHHbIC 3HAHMS)

DopMBbI U METOIbI
KOHTPOJISI M OLCHKH
pe3yJIbTaTOB 00yUYeHHs

Ymenusa:

® BBLINOJIHATH apu(METUYECKUE JNEHCTBUS HAJ| YMCIaMH,
coueTass YCTHbIE M THCHMEHHBIC MPUEMbI, HAXOIUTh
NpUOIM)KEHHBIE 3HAYEHHUS BEJIWYMH W TOTPEIIHOCTH
BBIYMCIICHU (abconroTHas u OTHOCHUTENbHAsA);
CpaBHUBAThH YUCJIOBBIE BBIPAKCHUS;

® HAXOJUTh 3HAYEHUs KOPHS, CTENEHH, Jorapudma,

TPUTOHOMETPUYECKUX BBIPAKEHUN Ha OCHOBE
OIIpElICIICHMUS, UCHOJb3ysl  HpH  HEOOXOIUMOCTHU
UHCTPYMEHTAJIbHbIE CPEICTBA; I10JIb30BaThCS

NPUOJIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacyeTax;

® BBHINOJIHATh MNPEOOpPa30BaHUS BBIPAKEHUM, MPUMEHSS
GopMyIibl, CBS3aHHBIE CO CBOWCTBAaMHU  CTEIIEHEH,
jgorapu(pMoB, TPUTOHOMETPUUYECKUX (DYHKIINA;

HCI0JIb30BATh NMPUOOpPETEHHbIC 3HAHUS W YMEHHS B
NPAKTHYECKON  JAesiTeJIbHOCTH M  NOBCEJIHEBHOH
JKU3HU.

® JUIsl MPAKTHUYECKUX PAcueToB MO (popmysiaM, BKItOUYas
bopMyIibl, cofepxKalirue CTeNeHH, PaguKabl, JorapupMsl
U TPUTOHOMETpUYECKHE (YHKIUHU, HUCHOJb3Yys IpHU
HEOOXOMMOCTH CIPABOYHBIE MaTepUalbl U MPOCTEUILINE
BBIYMCIIMTEIBHBIE YCTPOKCTBA.

-IPAKTUYECKUE 3aHSATHUS
110 pEUIEHUIO 3a/1ay,
-TECTUPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIoMaIHsst padoTa;

® BBLIUKCIATH 3HAYeHUWE (YHKIUKA TI0 3aJaHHOMY
3HAYCHUIO apryMEHTa MPH Pa3IMUHBIX CIIOCO0ax 3aaaHus
dynxmm;

® OMpE/EsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKITUH,
WUTIOCTPUPOBATH UX HA rpauKax;

® CTPOUTH rpaduku W3YYEHHBIX byHKUIMH,
WUTIOCTPUPOBATh TIO TpaPUKy CBOMCTBA DJIEMEHTAPHBIX
(yHKmii;

® UCIIOJIb30BaTh TOHATHE GYHKIUM [JIS OMHCAHUS U
aHaJIM3a 3aBUCUMOCTEH BEJIUMYHMH;

HCNOJIb30BATHL NMPUOOPETEHHbIE 3HAHUS M YMEHHUS B
NPAKTUHYECKON  [IeSITEJIbHOCTH UM  IOBCEIHEBHOM
JKU3HU.

-IPAaKTUYECKUE 3aHATHUS
0 PEIIEHUIO 3a/1aY,
-BBITIOJTHEHUE
VH/IMBHTYaJIbHOTO
3aJlaHus;

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

® HaXOAWTb [IPOU3BOJHBIC EMEHTAPHBIX (PYHKIIN;

® HCIIOJB30BaTh IIPOM3BOJIHYIO Ul W3Y4YCHUs CBOWCTB
GbyHKIMI 1 TOCTpoeHUs rpaduKoB;

® IIPUMEHSATH IIPOU3BOIHYIO JUISL IIPOBEJCHUS
IpUOIMKEHHBIX BBIYUCIICHUN, pelmarb 3a/1a44
NPUKIIAJHOTO XapaKTepa Ha HaX0XJIE€HUE HauOOJIBbIIET0 U
HaWMEHBIIEr0 3HAYECHNS,

® BBLIUWCIATH B IPOCTEHIIMX CilydasX IUIOIIAIA U
00BbEMBI C UCIIOJIb30BAHUEM ONPEACICHHOTO UHTErpaa;

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

® pEILICHUS NPUKIAAHBIX 33/1a4, B TOM YHCIIE COIUAIBHO-
PKOHOMHMYECKUX U (U3WYECKUX, Ha HAUOOJbIINE H
HAUMCHBIIIME 3HAYEHHS, HAa HAXOXKICHUE CKOPOCTH U
YCKOPEHUS.

-MIPAKTUYECKUE 3aHITHUS
10 pEUICHUIO 3a/1ay,
-TeCTUPOBAHUE,
-KOHTpOJIbHAs padoTa;

e pelarhb palMOHAIIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapu(pMUYECKre, TPUTOHOMETPUUYECKHE YpaBHEHUS,
CBOJMIIMECS K JIMHEHMHBIM M KBaJIpaTHBIM, a TaKke
aHAJIOTHYHBIC HEPABEHCTBA U CHCTEMBI,

® HCNOJb30BaTh  Ipauueckuid  MeTo[
YPaBHEHHUU U HEPABEHCTB;

® 1300pakaTb Ha KOOPJWHATHOM IUIOCKOCTH PEIICHHS
YPaBHEHUM, HEPAaBEHCTB U  CHCTEM C  JByM:
HEHU3BECTHBIMU;

® COCTaBJLITb M peEllaTb YPAaBHEHUS W HEPABEHCTBA,
CBS3BIBAIOLIME HEU3BECTHBIC BEJIUYMHBI B TEKCTOBBIX (B
TOM YHCJIE IPUKIAJHbIX) 3a7a4ax.

pelIeHus

HCNO0JIb30BATHL NMPHUOOpPETEHHbIE 3HAHUS M YMEHHUS B

-IPAKTUYCCKUE 3aHSATHUS
0 PEIICHUIO 3a/1aY,
-TeCTUPOBaHUE,
-KOHTpOJIbHAs padoTa;
-JIOMaIlHsIs padoTa;

NPAKTUYECKONH  [IeSITeJIbHOCTH UM  IOBCEIHEBHOM

JKM3HHU:

® JJI1 TOCTPOCHUS M HCCIECNOBAaHUS MPOCTEUIINX

MaTEMaTHUYECKUX MOJICIICH.

e pemarh  IPOCTCHIIME  KOMOWHATOPHBIE — 3aJlauyd | -IIPAKTUYECKHUE 3aHATHUS
METOJOM Iepebopa, a TakkKe C HCIOJb30BAHUEM | M0 PELICHHUIO 3ajad,

U3BECTHBIX (OPMYT;
® BEIYHCIIATH B TMPOCTCHININX CIydasX BEpPOSTHOCTH
COOBITHI Ha OCHOBE TI0JICUETA YHUCIIA UCXOJIOB;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHHMSI B
NPAKTHYECKON  JeiITeJIbHOCTH W NOBCEJHEBHOM

-KOHTpOJIbHAs padoTa;
-IoMarrHsst padoTa;
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KM3HH!

e JUI1  AaHAJIM3a  peajbHbIX  YHUCIOBBIX
NPEJICTAaBICHHBIX B BUJIE IMarpaMM, TpauKoB;
e aHann3a MH(OOPMALIUU CTATUCTUYECKOTO XapaKTepa.

JaHHBIX,

® pacrno3HaBaTh Ha yepTexax u MOJENSAX
MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUIMH;
® OMNKUCHIBATh B3aUMHOE PAaCIOJIOKEHHE
IJIOCKOCTEN B IPOCTPAHCTBE;

® AHAIM3UPOBATH B MPOCTEHIIUX CIydasX B3aHUMHOE
pacrnoioxkeHue 00bEKTOB B IPOCTPAHCTRE;

® 1300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE
T€JIa; BBIINOJIHATh YEPTEKU 0 YCIOBUIM 33/1a4;

MNpsAMBIX H

® pelaTth IJIAaHUMETPHYCCKHEC U IPOCTEHIITHE
CTEPEOMETPUUCCKHEC 3aJ1auH Ha HAXO0XKJICHUE
TCOMETPUYCCKUX BEIWYUH (UIMH, YIJIOB, ILUIOIIAJICH,
00BEMOB);

® HCIIOJIB30BaTh IIPH  PEHICHUU CTEPEOMETPHUUCCKUX

3aJ1ay IUIAHUMETPUYECKHUE (DAKTHI U METOABL;
® POBOAUTH JOKA3aTENbHBIE pACCYXKIEHUS B XOJE
pelIeHus 3a1ay;

HCI0JIb30BATh NMPUHOOpPETEHHbIE 3HAHUS W YMEHMSI B
NPAKTHYECKON  JAesiTeIbHOCTH M  NOBCEJIHEBHOH
JKU3HM.

e Il UCcieAoBaHUA (MOJICIUPOBAHUS) HECIOXKHBIX
MPaKTUYECKUX CHUTYAIIMi Ha OCHOBE M3YYEHHBIX (HOPMYI
U CBOMCTB (uryp;

® BBIUHCIICHUS OOBEMOB M IUIOMIAJCH IOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MNPU PEIICHUHW NPAKTUYECKUX
3a/1a4, UCIOJIB3YSl MPH HEOOXOIWMOCTH CIIPABOYHHUKH H
BBIYMCIIUTEIbHBIE YCTPONCTBA.

-IPAKTUYECKUE 3aHATHUS
0 PEIICHUIO 3a/1aY,
-TeCTUPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIOMaIlIHsIsl padoTa;

3HaHUSA:

e 3HAYCHHME MAaTEMAaTHYCCKOW HAYKH JIJIS PEIICHUS 3a/1ad,
BO3HUKAOIIMX B TCOPHH U MPAKTHKE; IHUPOTY U B TO JKE
BpEMSl OTPAaHUYCHHOCTh INMPUMCHCHHS MaTEMaTHUSCKHUX
METOJIOB K aHaJIM3y M WCCICJOBAHUIO IIPOIECCOB U
SIBJICHUI B IPUPO/JIC U OOIIECTBE;

e 3HAYCHHWE IPAKTUKA W BOINPOCOB, BO3HUKAIOIIUX B
caMoli MaTemaTthke i (OPMHPOBAHHMS W Pa3BUTHS
MaTEMaTHYECKONH HAyKH; HCTOPHIO PAa3BUTHS TOHATHS

qucIia, CO3JaHus MaTEeMaTU4YeCKOro aHanu3a,
BO3HUKHOBEHUS U PA3BUTUSI TEOMETPUH;
® YHHBEPCAIbHBIN XapaKkTep 3aKOHOB JIOTUKU

-MIPaKTUYECKUE 3aHITHS
0 PEIICHUIO 3a/1a4
-TECTHPOBaHNE
-BBITTOJTHEHUE
WHINBUYyaJTbHOTO
3a/IaHus

-KOHTPOJIbHAs padoTa;
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MaTEMaTHUUECKUX PpacCyKIEHUI, UX NPUMEHUMOCTb BO
BCEX 00JIACTAX YEIOBEYECKOU e TEIbHOCTH;

® BEPOSATHOCTHBIM XapakTep pa3jIHYHBIX MPOIECCOB
OKpY’KaIoIlIero Mupa.

Nrorosas arrecranus yCBOCHHBIX 3HAHUM U OCBOCHHBIX
YMEHHM

9K3aMCH
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