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1. MIACHHOPT PABOYEHN MPOI'PAMMBI YUYEBHOM JUCIUIIJINHBI
MarteMaTHuka

1.1. O61acTH NPUMEHEHUS] TPOTPAMMBI

Pabouas nmporpamMma yueOHOM AUCIMIUIUHBI SBISETCS YACThIO IPUMEPHOM OCHOBHOM
npodecCHOHATbHOM 00pa3oBaTeabHOM mporpaMMbl B cooTBeTcTBHHM ¢ PI'OC mo
cnequaibHOCTSIM 49.02.02 AnanTuBHas pu3nyeckas KyJabTypa.

1.2. MecTo IMCUMIUVIMHBI B CTPYKType OCHOBHOW mpogdeccuoHaJbLHOI
00pa3oBaTeJbHON NMPOrpaMMbl: JUCIUIUIMHA BXOIUT B DenepanbHblil KOMIIOHEHT
rocyJapCTBEHHOr0 00Opa30BaTEIbHOIO CTaHAapTa CcpeaHero (MOJIHOrO) OOIIero
o0pa3oBaHUs.

1.3. Hean m 3agauM AUCUMILIMHBI — TPeOOBAHHMS K pe3yJbTaTaM OCBOCHUS
AUCUMILTHHBI:
B pe3ynbTaTe 0CBOCHUS TUCHUILITUHBI 00YUYaIOIIUNACS JOJIMKEH:

3HATH/IOHUMATD

®  3HAUYCHHE MAaTEeMaTUYECKOW HAYKH IS PEIICHUS 3a/a4, BO3HUKAIOIINX B TECOPUU
U TIPAKTUKE, IIUPOTY MW B TO JKE€ BpEeMs OTPAHUUYCHHOCTh IPUMCHCHUS
MaTeMaTUYECKUX METOJOB K aHAJIU3y U UCCJIEAOBAHUIO MIPOIIECCOB U SBJICHUN B
MPUPOJE U OOIIECTBE;

®  3HAYCHHWE MPAKTUKH M BOIPOCOB, BO3HUKAIOIIMX B CaMOH MaTEMaTHKE JIS
dbopMUpOBaHUS H Pa3BUTUS MaTEMAaTHUYECKONW HAyKH, HCTOPHUIO Pa3BUTHS
IIOHATHS 4YHCIA, CO3JaHUS MaTEMAaTHYECKOrO aHaiau3a, BO3HUKHOBEHUS H
Pa3BUTHS T€OMETPHU;

®  YHUBEpCAJbHBIA XapaKTep 3aKOHOB JIOTUKU MaTeMaTHYECKUX PacCyXIACHUH, UX
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOMN JAeATEIbHOCTH;

®  BEPOSTHOCTHBIN XapakKTep Pa3IUUYHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJITEBPA

yMeThb!

®  BBHIIOJHATH apu(METHUYECKHe [EHCTBUS HaJ YHCIaMH, COueTash YCTHbIE U
NUCbMEHHbBIE TPUEMBI, HAXOAUTh NPUOIMKEHHBIE 3HAYEHUS BEIUYUH U
NOTPEIIHOCTA BBIUMCICHUN (a0COJIIOTHAsT W OTHOCHUTENbHAs); CpaBHUBATH
YHUCJIOBBIE BBIPAKEHHUS;

®  HaxOJUTh 3HAYEHHUS KOpHS, CTENeHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIPDAKEHU HA OCHOBE OIpPEAENICHUs, WCIHONb3ysd NpH HEOOXOAUMOCTU
MHCTPYMEHTAJIbHBIE CPEACTBA; IOJb30BATHCS MPHUOJIMKEHHON OLEHKOM Mpu
MIPAaKTUYECKHUX pacyeTax;

®  BBHIIOJHATH MPEOOPA30BAHUS BhIPAKEHUM, PUMEHSS (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBAaMHU CTEIEHEH, Jorapu(pMoB, TPUTOHOMETPUUECKUX HYHKUIUMA;

* TloMuMO yKa3aHHBIX B JaHHOM pas3jiesie 3HaHUH, B TpeOOBaHU K YPOBHIO IOATOTOBKHU BKITIOYAIOTCS
TaKXe 3HaHUs, HEOOXOAUMBIE JJI1 OCBOCHMS IEPEUUCICHHBIX HUKE YMEHUH.



HCIO0JIb30BaTh MNPUHOOPETEHHbIe 3HAHMA W YMEHHMA B INPAKTHYECKOH
NAeSITeJIbHOCTH U MOBCEIHEBHOM KM3HU:

JUTSI IPAKTUYECKUX PacuyeToB 1Mo (GopMmyliaM, BKIOYas GOpMYIibl, COAEpKaIIHe
CTETICHU, PAIUKAJIBI, JIOTapU(PMbI U TPUTOHOMETPUICCKHE QYHKITUU, UCTIONB3YS
MIPU HEOOXOAMMOCTH CTIIPABOYHBIC MAaTEPHANBI U TIPOCTEHIITNE BEIYUCIUTEIIBHBIC
YCTPOWCTBA.

DOyHKUUM U Tpaduku

yMeTb:

BBIUHCIIATh 3HaueHHWE (YHKIMM TO 3aJaHHOMY 3HAUEHHUIO apryMeHTa IpU
pa3IMyYHBIX COC00ax 3aaHus PYHKINH;

OTIpE/IETISATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIHM, WJUTIOCTPUPOBATH UX Ha
rpadukax;

CTPOUTH I'paKN N3YUEHHBIX (QYHKIUH, HIUTIOCTPUPOBATH 110 IPaUKy CBOMCTBA
ANIeMEHTAPHBIX (PYHKIUA;

UCIIOJIb30BaTh MOHATHE (YHKIMM JI1 ONMCAHUA M aHaIh3a 3aBHUCUMOCTEH
BEJIMYUH;

HCMOJIb30BATh NPHOOpPETeHHbIE 3HAHUA W YMEHHSI B MPAKTHYECKOH
NeSITeJIbHOCTH U TOBCETHEBHOM KU3HHU:

IUIS OMIMCAHUS C IOMOILBIO (PYHKIMN PAa3IUYHBIX 3aBUCUMOCTEN, PEACTABIICHUS
uX rpauyecKu, MHTEPIPETALNH TPAPUKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HaXOJMUTb MIPOU3BOIHBIC FNEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh MPOU3BOIAHYIO ISl U3yUEHUsl CBOMCTB (PYHKIMI M MOCTPOCHUS
rpauKoB;

OPUMEHATh TPOU3BOAHYIO JJIsi TMPOBEACHUS NPUOIMIKEHHBIX BBIYMCICHUM,
pemiaTh 3aJayd MPUKIATHOTO XapakTepa Ha HaXO0XACHUE HauOOJIBLIEr0 M
HAaUMEHBILEro 3HAYCHHUS;

BBIUMCIIATh B MPOCTEMIINX CIIydasX IUIOMAAN U OOBEMbI C HCIOIb30BAaHHEM
OIIPEAEIIEHHOTO NHTETPaa;

HCIO0JIb30BaTh NPUOOpPEeTEHHbIEe 3HAHMS W YMEHHS B NPAKTHYECKOH
NAeSTeJIbHOCTH U NIOBCEIHEBHOM KM3HHU JIf:

penieHusl TMPUKIAIHBIX 337a4, B TOM YHCIE COLHUAJIBbHO-DKOHOMHYECKUX U
¢u3nueckux, Ha HAWOOJbIIME M HAMMEHBIINE 3HAYEHUS, Ha HAXOXKICHUE
CKOPOCTH U YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMETh:

pemarhb parMoHalIbHEIE, MOKa3aTebHbIE, jorapupMUYECKue,
TPUTOHOMETPUUECKUE YPABHEHUS, CBOAAIINECS K JIMHEHHBIM U KBaJPAaTHBIM, a
TaK)X€ aHAJOTUYHbIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BaTh TpaUueCcKuil METO| pellieHHs YPABHEHUN U HEPABEHCTB;



U300pakaTh Ha KOOPJAUHATHOM IJIOCKOCTU PEIICHMs] YPaBHEHUN, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

COCTaBJISITh U pellaTh YPAaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIIUE HEU3BECTHBIC
BEJIMYUHBI B TEKCTOBBIX (B TOM YHCJIC MPUKIAIHBIX) 3a/jauax.

HCMO0JIb30BaTh MNPUOOPeTEHHbIEe 3HAHMA W YMEHUSI B NPAKTHYECKOH
NeSITeJIbHOCTU U MIOBCETHEBHOM KNU3HU:
JUISl TOCTPOCHHUS ¥ UCCIEA0BAHUS MPOCTEUIIINX MATEMaTUYECKUX MOJIEIEH.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

yMeTh!

pemath mpocTeilire KOMOMHATOPHBIE 33/1adyd METOAOM Tepedopa, a Takke ¢
UCIOJIb30BaHUEM U3BECTHBIX (OPMYI;

BBIUMCIIATH B MPOCTEUIINX CIy4yasiX BEPOATHOCTU COOBITHI HA OCHOBE MOJCUYETa
qHCciIa UCXO0B;

HCIO0JIb30BaTh NPHOOPETeHHbIE 3HAHMA W YMEHHA B INPAKTHYECKOH
NAeATeTbHOCTH U NIOBCEIHEBHOM KM3HU:

JUISl aHAJIM3a PEAIbHBIX YMCIIOBBIX JIAHHBIX, IIPEJICTABICHHBIX B BUJIE HArpamMm,
rpauKoB;

aHaJIM3a NHQOPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeETh:

pacno3HaBaTh Ha YepTeKaxX U MOJIEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUIMU;

OMUCHIBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX M IUIOCKOCTEW B MPOCTPAHCTRE,
apryMEHTHUPOBATh CBOM CYXIACHHUS 00 TOM PACIOJIOKEHUY;

aHAJIM3UPOBATh B MPOCTEUIINUX CIydasX B3aMMHOE PACMOJOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAHHUKU U KPYTJIbIE TEJa; BBHIMOJHATH YEPTEKHU
10 YCIIOBUSIM 33]1a4;

CTPOUTH NMPOCTEUIIINE CEUeHUs KyOa, TPU3MbI, MUPAMUJIBL;

pemath IUIAHUMETPUYECKUE W TPOCTEHIINE CTepeoMeTpUUYecKue 3ajadyd Ha
HaXOXXJIEHUE TEOMETPUUECKUX BEJIMYMH (JJIMH, YTJIOB, IUIONIa/Iel, 00HEMOB);
WCIIOJB30BaTh MPHU PEIICHHH CTEPEOMETPUUYECKUX 33]a4 [UIAHUMETPUUYECKHE
(baKThl U METO/IBI;

IPOBOJIMTH JI0KA3aTEIIbHBIC PACCYXKICHUSI B XOJI€ PEIICHUS 3a/1a4;

HCIO0JIb30BaTh MNPUHOOPETEHHbIE 3HAHMS W YMEHHMA B NPAKTHYECKOH
NeSITeJIbHOCTH U MIOBCETHEBHOM KM3HU:

JUISL MCCJIEIOBAHUS (MOJEIUPOBAHNS) HECIOKHBIX NMPAKTHUECKUX CUTyalUid Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOMCTB (Uryp;

BBIUMCJIEHHUS] 00BEMOB U IUIOIIAJEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPH
pEIICHNU MPAaKTUYECKUX 3a/a4, UCIIOIb3Ysl P HEOOXOAUMOCTH CIIPAaBOUYHUKU U
BBIUMCIIUTEIbHBIE YCTPOUCTBA.



1.4. PexoMeHayeMoe KOJIMY€CTBO YaCOB HA OCBOCHHE MPOTrPAMMBbI JUCHMILUIUHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuvatoiierocst 232 yaca, B TOM YHUCJIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Kku oOydaromierocst 156 4acog;
CaMOCTOSTEIILHON paboThl 00yUaroIerocs 52 4acos.

2. CTPYKTYPA U IPUMEPHOE COJIEP’KAHUE YUEBHOM
JANCHOUITIJINHBI
2.1. O0bem yueOHOM TUCHUIIMHBI H BU/IBI Y4eOHOH padoThl



Bun yueOHoii padoThI

Oo0vem uacos

MaxkcumanbHasi yaeOHasi HAarpy3Ka (Bcero) 232
Oo0s13aTeIbHAA ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 156
B TOM YHCJIE:

JIEKIIAHN 55

MIPAKTUYECKHE 3aHATHUS 101

KOHTPOJIbHBIE pa0OThI 14

KypcoBas pabota (IIpoeKT) -
CamocrosiTeibHas padoTa o0y4awinerocs (Bcero) 52
B TOM YHCJIE:

caMoCTosITeNIbHas paboTa HaJl KypcoBOM paboToM (ITPOEKTOM) -
-8HeayOUmopHas camocmosamevHas paboma, 7
-n0020MOBKaA 0OKIA008 U NPe3eHMAayull,; 7
-cocmasieHue KOHCNeKmos U peuleHue 3a0a4, 7
-camocmosimenvbHoe uzyyeHue Mamepuana u 6bInoaHeHue 3a0aHull; 7
-cucmemamuieckas npopadomKa KOHCNEKmMO8 3aHAmMull U Mamepuanos 7
napazpagha yueonuxa,
-n0020MOBKA OMBEMO8 HA KOHMPOJIbHblE BONPOCHL, 7
-8bINOJIHEHUE UHOUBUOYATbHBIX 3A0AHULL, 5
-npuUMeHeHue annapama MamemMamuiecko20 aHaiu3a K peueHuro 3a0ad no 3
memam: «lIpoussoonasn u eé npumenenuey, « Mumeepany,
-no8moperue meopemuyecKo20 Mamepuaia no 2e0Mempuu. 2
Koncynemayuu 24
Hrorosas arrecrauus B popme JIK3aMeHa




2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM
JAUCIHUIIJINHBI «MaremaTuka: anrera, Ha4dajla MAaTCMAaTHYCCKOI'0 aHalin3a, rCOMCTPpU»

utst cnieruanbHocTh 49.02.02 AnantuBHas Gusndeckas KyabTypa.

HaumenoBanue
pa3iesioB U TeM

Copaep:xanue y4eOHOro MaTepnaJia, 1ad0paTopHbIe U
npaKkTu4ecKne padoThbl, CAMOCTOSATEIbHAS padoTa 00y4aromuxcs,
KypcoBasi padoT (IIpoeKT)

(0114 95
4acoB

Ypose
Hb
ocBoe
HUSA

1

2

BBeaenue

Conepxanue y4eOHOro marepuaja:

Maremartika B HayKe, TEXHUKE, SKOHOMHKE, HH)OPMAI[HOHHBIX TEXHOJIOTHSIX U
MpaKTHYECKOW AesTeapbHOCTH. Llen 1 3a1a4u u3y4eH st MaTeMaTUKH [Py
ocBoeHnu cnenuainbaocteit CITO

Paznea 1.
OCHOBBI TPUTOHOMETPHUU

28 (+8)

Tema 1.1.
Tpuronomerpuueckne
(YHKIMH YUCIIOBOTO
aprymeHTa

Conep:kanye y4e0OHOT0 MaTepuaJia:

1. | Pagnannas mepa yria. CuHyC, KOCHHYC, TaHT€HC M KOoTaHreHc. OCHOBHEBIE
TpUrOHOMETpUUecKre ToxkaecTBa OCHOBHbIE (DOPMYNBI TPUTOHOMETPUH
IIpeobpa3oBaHust TPUTOHOMETPUUYECKHUX BBIPAXKCHUI.

2

IIpakTrueckue 3anaTHA. Pemenue 3anad no reme: «PagnanHas Mepa yria.
CuHyc, KOCUHYC, TAHT€HC U KOoTaHI'eHC. OCHOBHBIE TPUTOHOMETPUIECKHE
toxectBa. [IpeoOpazoBaHus TPUTOHOMETPHYECKUX BBIPAKESHHIY.

CamocrosiTenbHas paboTa 00y4aromuxcs:

1.CocTaBUTh KOHCIIEKT U PEIIUTH 3a7auu 1o TeMe: «DopMyIibl TOJIOBUHHOTO
yrna. [IpeoGpa3zoBaHus CyMbl TPHTOHOMETPUYECKUX (YHKIMH B IIPOU3BEICHUE
U IIPOU3BEICHUE B CYMMY».

2.J10AroTOBUTH AOKJIAJ M MPE3CHTALHIO 110 TeMe: «MaTteMaTrka B HayKe,
TEXHHKE, IKOHOMHUKE, HHPOPMALIMOHHBIX TEXHOIOTUSIX U IPAKTHIECKON
JESATEIBHOCTI»

Tema 1.2.
DYHKINH, UX CBOMCTBA U

rpaduku

Conep:xanyue vae0HOro MaTepmuaJja:

1. | Tpuronomerpuueckne Gpyakuuu u ux rpadukn. CBolicTa
TpUroHoMmerpudeckux QpyHkiuil. Yucnosas gynkmus. [IpeodpasoBanue
rpa¢ukoB. YeTHble 1 HeueTHbIe QyHKIMHU. [leproandeckue GyHKINN.
Bo3spacranue u yobiBanue Qyskimii. Jxctpemymsl. MccnenoBanme
¢byukimii. CBOCTBa TPUTOHOMETPUUECKHUX (DYHKIUH.

[paktuueckue 3austus. [IpeobpazoBanue rpadukos. MccnemoBanue §yHKIHIA.

KontpoabsHas padora Nel mo Teme: «Tpuronomerpuyeckue (pyHKIMm».

CamocrosiTenbHas padoTa 00yJaroIuXCs:

CaMocCTOSITEeNbHO MPOPadOTaTh KOHCIIEKT 3aHATHS U MaTepuai maparpada
y4eOHHUKa.

Brinosauth 3aganus mo teme: «MccnenoBanue QyHKIHI

Tema 1.3.
Tpuronomerpuuecku
€ YpaBHEHUS U
HEPABEHCTBA.

Coaep:xaHue y4eOHOro MaTepuaJa:

1. | ApkcuHyc, apKKOCHHYC, apKTaHIeHC. Penienne npocteimux
TPUTOHOMETPHUYIECKHUX YpaBHEHHUH. Perienne TpuroHoMeTpuIeckux
ypaBHEeHUH. PellleHre TpPUroHOMETPUUECKUX HEPABEHCTB.

IIpaxtuueckue 3aHsaTHs. PelieHue TpUroHOMeTpU4ECKUX ypaBHeHul. Perenue
TPUTOHOMETPUUYECKUX HEPABEHCTB.

KontpoabHas padora Ne2 no Teme: «TpuroHomerpuyeckue ypapHeHuUs U
HEPABEHCTBAY.

CamocrositesnsHas paboTa 00yJaromuXxcs:

IToaroToBUTh 1OKNAA U Mpe3eHTanuIo 1o TeMe: «IcTopus BO3ZHUKHOBEHUS U
Pa3BUTHS TPUTOHOMETPUUY.

W3yunTs MaTepuan u BHIIOIHUTE 33aHus 10 TeMe: «Pemenue cucrem
TPUTOHOMETPHUYECKHUX YPaBHEHHI».

Paznen 2.
IIpsiMble U TUIOCKOCTH B
IIPOCTPAHCTBE

18(+7)

Conep:xkanue v4e0HOIr0 MaTepyuaJja




Tema 2.1.
AKCHOMBI CTEPEOMETPHH U
WX TPOCTEUIITNE CIEACTBUS

1. | Akcuomsl crepeomerpur. CymecTBOBaHHE IUTOCKOCTH, IPOXOIAIIEH uepes
JaHHYIO MPSIMYIO M JaHHYIO TOUKy. IlepecedeHme mpsaMoil ¢ MIOCKOCTHIO.
CymecTBOBaHME TUIOCKOCTH, IPOXOIAIICH Yepe3 TpH JaHHBIE TOYKH

CamocrosiTenbHas paboTa 00yJaroIuXCs:
CocraBuTh TE3UCHI TEM: «3aMedaHue K akcuome |»; «Pa3duenne npocrpancTsa
TUIOCKOCTBIO Ha JIBa MOJIYNPOCTPAHCTBAY.

Tema 2.2.
[MapannensHOCTH
MPSMBIX M TUIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | [TapamnenpHbie TpsSMbIE B TpOCTpaHCTBe. [Ipu3pak mapaienbHOCTH
npsambix. [lpu3Hak napamienbHOCTH OpsMOM W miIockocTu. [lpu3Hak
napaIeIbHOCTH INTIOCKOCTEH.

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

- [Ipu3Hak napanaenbHOCTH NPSMOM U IVIOCKOCTH.
- [Ipu3Hak mapamienbHOCTH MIIOCKOCTEH.

CamocrosiTenbHas paboTa 00yJaroIuXCs:

CocraBuTh KOHCHEKT TeM: «M300pa’keHWe MpPOCTPaHCTBEHHBIX GUTyp Ha
IUIOCKOCTHY, «CyIeCTBOBAaHNUE IIOCKOCTH, MapauIeIbHON JaHHOM IIOCKOCTH.
CBolicTBa NapauIeIbHbIX INIOCKOCTEW

Tema 2.3
[lepnenanKynIpHOCTD
IpSIMBIX U IIJIOCKOCTEHR

Coaep:xanue yueOHOro MaTepuasa

1. | IlepneHaUKYISIPHOCTH MIPSIMBIX B NIPOCTPAHCTBE. IIpusHak
NEPHECHIUKYISIPHOCTH  HpsMOM U IuIockoctd. Ilepnenpukyndap u
HakJoHHasA. Teopema o Tpex NepHeHANKyIsIpax.

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

KounrpoabHas padora Ne 3 no teme: «IlapanneabHocTs 1
nepneHIuKYJISIPHOCTD NPSIMBIX U IJIOCKOCTEi)

CamocrosTensHas paboTa 00yJaromuxcs:
CocTaBuTh KOHCIIEKT TeM «CBOMCTBA NEPIEHAUKYJIISIPHBIX NIPSIMON U
IUIOCKOCTHY, «PaccTostHne MEXY CKPEIIMBAIOIINMHICS MPSIMBIMIY.

Paznen 3.
KoopauHaTs! 1 BEKTOPHI

16(+5)

Tema 3.1.
JlexapToBbI KOOPAUHATEI
B IIPOCTPAHCTBE

Conep:kanue y4e0HOI0 MaTepuaja

1. | Benenue gexapTOBBIX KOOPJUHAT B MPOCTPAHCTBE. PaccTosiHNEe MEXIY
ToukaMu. KoopAnHATHI cepeuHbI OTpe3Ka. Yo MeXIy
CKPEIIMBAIOIMMUCS MPSMBIMH. YTOJI MEXy IPSMOI U IIIIOCKOCTHIO. YTOII
MEXAY IIOCKOCTIMH

2

IIpakTuueckue 3aHsTHA.

- Paccrosnne Mexay Toukamu. KoopIuHATE cepeiHbI OTpe3Ka.

-Yrosl MeXIy CKPELUBAIOIUMUCS MPSIMBIMU. YIOJd MEXAYy IpsIMOH U
IIOCKOCTBIO.

- Yros Mexkay MIOCKOCTSIMU

CamocrositensHas padota odydatomuxcst: [IoAroToBUTh Npe3eHTalnH 110
TeMaM:

-[IpeoOpazoBanue CHUMMETPHH B IPOCTPAHCTBE.

-JIBrkeHue B npocTpaHcTse. [lapanenbHblil IEpeHoC B IPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Conep:xanne v4e0HOI0 MaTepuaja

1. | Bekropsl B mpocTpaHcTBe. JIeHCTBUS HaJl BEKTOPaMH B TPOCTPAHCTBE. YTOI
MEXIy BEKTOPaMHU.

2. KOMHJ’IaHapHLIC BCKTOPLI. Pasnoxenue BEKTOpPA 10 TPEM HEKOMILIAHAPHBIM
BEKTOpaM

3. | YpaBHeHHE MIOCKOCTH

[IpakTryeckue 3aHATHS.

- JleficTBus HaX BEKTOPAMH B IIPOCTPAHCTBE.

- YToa MeXIy BEKTOpaMu.

- Paznoxenne BekTopa 1o TpeM HEKOMILIaHapHBIM
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CamocTosTenpHas paboTa 00yJaromuxcs: 2
CocTaBuTh OTMOPHBIIT KOHCIIEKT U BBINOIHUTH 33JaHusI 1o TeMaM: «Pa3inoxeHne
BEKTOPA 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM»
Paznen 4. 29(+14)
Hauana
MaTEMaTHYECKOTr0 aHaJIN3a
Tema 4.1 ConepxaHue V4eGHOI0 MaTepHuaa 4
IIponsBoaHas. 1. | MocnenoBarensHocTh. CriocoObI 3aJaHUs M CBOIMCTBA YHCIOBBIX
nocnenosarensHocTel. [loHaTHe o npenene Nocnen0BaTeIbHOCTH.
CyMmmupoBaHHe 1ocieoBaTeIbHocTe. beckoHeuHo yObIBaromas
reoMeTpuuecKas MPOrpeccHs U ee CyMMa.
2. | Ilpupamenne pynkipm. [loHsTHE 0 KacaTembHOH K rpaduKy QyHKITHH.
MTrHoOBeHHas CKODOCTb ABKEHU. [Tponsponnas. [IpaBuna BEIYUCICHUS
IIpaktuueckue 3aHsATHsA. PemeHue 3amad Ha HaXO0XACHHWE IPOU3BOIHOM, 4
UCTIONB3YS ONPE/IEICHNE U PaBHJIa BEIYUCICHHUS IPOU3BOIHBIX.
CamocrositensHas paboTa 00y4aromuXxcs: 3
Cucremarnueckas IpopadOTKa KOHCIIEKTOB, PEIICHHE 3a/1ad Ha BHIYUCIICHHE
3. | Mpowussoxnas cnoxHoit dyukimu. [IpOM3BOIHbIC TDHTOHOMETPHYECKHX 2
[IpakTrueckue 3aHATHA. Pemenue 3amad o reme: 2
- [Ipon3BoaHAs CIIOKHOHN (QYHKITHH.
- [Ipon3BoiHBIC TPUTOHOMETPUYECKHX (PyHKIMI.
CamocrosiTenbHas paboTa 00yJaOIIIXCSL. 3
BrInmomHUTh MHANBHUTYaTbHBIE 3aJaHus 10 TeMe: «Brrancnenne npon3BoaHON
CJIOKHBIX (PyHKUHI.
Tema 4.2 Conep:xanue yue0OHOro MaTepuasa 1
llpnmenenne 1. | Ilpumenenne HenpeprBHOCTH. KacaTenbHas K rpaQuKy (QYHKIUH.
HCTPCPLIBHOCTH IIpusHax Bo3pactanus (yObiBanms) QyHKIHHA. KpUTHYECKHE TOUKH
HIPOU3BOJHOU (YHKIMH, MAKCHMYMBI H MUHMMYMEL
[pakTHYECKUE 3aHATHS. 1
- KacarenpHas k rpaduxy QyHKIHH.
- Kputnueckue Touku QpyHKINM, MaKCUMYMBI I MUHUMYMBI.
CamocrositenbHas paboTa 00y4aromuxcs: 2
CocTraBHTh TE3UCHI U BBINOJHUTH YIpaKHEHUs 10 Teme: «[IpudimkeHHbIe
BBIUUCIICHUS.
2. | UccnenoBanue GpyHKIMH ¢ TOMOIIBIO TPOU3BOAHON. Hanbomnbiee u 1
HauMeHblIee 3HaYeHUe HYHKIHH
IIpakTnueckue 3anstud. Penienue 3anad no temam: 3
-HUccnenoBanue GyHKIMN C TOMOLIBIO TPOU3BOHOM
-Haxoxaenne HanboJibllero ¥ HauMEHbLIET0 3HaYeHUH (QYHKIHH.
Konrtpoabnas padora no teme Ne 4: «[Ipon3Bonnas u eé npuMeHeHne» 2
CamocrosiTenbHas padoTa 00yJaroIuXCs: 2
Cucremarnueckas IpopadOTKa KOHCIIEKTOB M BBITIOJIHEHUE 3aJaHUH 110 TeMe:
«[IpuMeHeHne TPON3BOIHON K MCCIEAOBAHUIO (DYHKIMID).
Tema4.3 ConepixaHue Y4e0HOT0 MaTepHaia 1
IMepBooGpasHas 1. | Onpenenenue neproodOpazHoit. OCHOBHOE CBOHCTBO mepBooOpasHoit. Tpu
IIpaBUJIa HAXOXKJCHHS IIEPBOOOPA3HBIX.
ITpaktuueckue 3ausaTus. OCHOBHOE CBOMCTBO MepBooOpasHoit. Tpu npaBuia 3
Hax0XJICHUSI IEPBOOOPA3HBIX.
CamocrositesnsHas paboTa 00yJaromuXcs: 2
[MoaroroBuTh NOKNIAA M NMpe3eHTaIHIo 1o TeMe: «VIcTopuueckue CBeJeHNs 0
epBOOOPa3HOI».
Pemienue 3a/1au Ha HaX0XKAEHUE EPBOOOPA3HOIA.
Tema 4.4 Conepxanue v9e0HOI0 MATEPHAIA 1
Hurerpan 1. | TonsiTre kpuBONMHEHHOW Tpanenuu. [1nommans KpUBOJINHEHHOM
tpanenun. Muterpan. ®opmyna Hetotona — Jlefioauma. [Ipumenenne
dopmynet HetoToHa - JIeHOHMIIA TPU HAXOXKICHUN MIIOIAAN
[IpakTrueckue 3aHsaTHA. Pemnenue 3a1a4 Ha BEIYHMCIICHHE HHTETPaNa U 3
TIOUIA/IM KPUBOJIMHEHHOM Tpareuuy.
Kontpoarnas pabora Ne S no teme: «IlepBoodpasHas u MHTErpamn 1
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CamocTosTenpHas paboTa 00yJaromuxcs:
Beinonnuth 331anHust o teme: «IIpuMeHeHus nHTerpaaay

2

Paznen 5. 10(+5)
MHoOrorpaHHuku  Teia
BpAICHAS
Tema 5.1 Coxaep:xanue v4e0HOI0 MaTepHaJia 2
MHOTOTpaHHHUKH. 1. | JdByrpanusiii Yrou. TpexrpanHsbIil u MHOTOTPaHHBIN YIJIBL.
Msuororpannuky. Ilpusma. M300paxkeHne mNpu3Mbl M HOCTPOSHHE €e
ceyenui. IIpsmas  npusma. llapamnenenunen.  IIpsaMoyroJibHbIM
IIpaktuueckue 3ansaTus. Pemenue 3anau no teme: «llpusma. Ilpsimast npuzma. 2
[Tapanmnenenunen. [IpsMoyronpHbli napamieaenUIen».
CamocrosiTenbHas paboTa 00yJaroIuXCs: 1
Koncnekr tem: «lleHTpanbHas cuMMeTpus apamienenumneaay, «CHMMeTpus
MPSAMOYTOJNBEHOTO TapaUIeNeITHIIC .
2. | IImpamupma. [MocTpoeHne mHpaMuIBI U €€ TUIOCKUX CeYCHUH. Y cedeHHas 1
mupamuaa. [IpaBunsHas mupaMua.
IIpaktuueckue 3ansaTus. Pemwenue 3agau no teme: «llupamupa. ¥Yceuennas 1
nupamua. [IpaBribHast TUpaMUIa.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
[ToaroToBUTH Mpe3eHTaIHIo 1Mo TeMe: «[IpaBHIbHBIE MHOTOTPAaHHUKH.
Tema 5.2 Conep:xxanue vie0HOro MaTepuaaa 1
Tena U NOBEPXHOCTH 1. | Hunusap. Cedenus nunusapa miockocTsiMu.. Konyc. Cedenue koHyca
BpAICHHA mwiockocTsmu. [llap. Ceyenne mapa miockocTbio. CUMMETpHSI m1apa.
[Ipaktnueckue 3ansTus. Pemenue 3agad mo temam: «lunuuapy», «Konycy, 1
«1lapy.
KonTpoJsabHas pa6ora Ne 6 no reme: «MHOrOrpaHHMKHU M TeJ1a BpaLleHUs» 2
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
[ToarotoBuTh KOHCTIEKT TeM: «KacaTenbHas IIOCKOCTH K I1apy. Brnincanusie u
onuCcaHHbIC MHOTOrpaHHUKH. [lepeceucHue ABYX cdepy.
Pa3znen 6. 18(+6)
W3MepeHns B reoMeTpun
Tema 6.1. Conep:kanue v4e0HOI0 MaTepHaJa 2
O6némer Muororpanaukos | 1. | Ilonarue o0bema. O6beM IPAMOYTrOIBHOrO Mapamienenunena. Oobem
HaKJIOHHOTO mapatenenunena. O0beM npu3Mbl. PaBHOBEHIKHE Tela.
[TpakTH4eckue 3aHATHS. 6
Pemenue 3amad mo temam: «O0beM mapamtenenunena», «O0beEM MPUMBIY,
«O0BeM THpaMUIBD».
CamocrosiTenbHas padoTa 00yJaroIuXCs: 4
W3y4nTs MaTepua U BRIIOTHATE 3aaHus 1Mo TeMaM: «O0BEM ycedEHHOM
mupamMubeDy, «O0BEMBI TOTOOHBIX TEI.
Tema 6.2. 1. | O6bem mumuHApa. OO0BEM KoHYca. O0BbeM mapa. [Inomraas 60koBOI 2
OOBEMBI U TIOBEPXHOCTH MTOBEPXHOCTH IIIHHApPA. [1o1maas 00KOBOI MOBEPXHOCTH KOHYCa
TeJ BpalICHUS [Tnomans chepsl.
IIpaktnueckue 3aHsATHA. Pemenume 3amau mo Temam: «OO0BeM W IJIOMIATH 6
0OOKOBOU MOBEPXHOCTH HMUIHHPaAY, «O0BbEM U IUIONMIAIh OOKOBOW MOBEPXHOCTH
KoHycay, «O0beM Iapa U miomajs cQepoi»
Kontpoasnas pagora Ne7 no teme «O0bEMBbI M MJIOMIAAN TTOBEPXHOCTH» 2
CamMocrosiTenbHas paboTa 00yJarOIHXCs: 2
W3y4uThs MaTeprat U BRIIOTHATE 3a1aHus 10 TeMe: «O0BeM yCeUYeHHOTO
KOHyca», «O0beM MapoBOro CErMEHTa M CEKTOpay.
Paznen 7. 4
Pa3Burtue nousitus o
4HCIIe
Copep:xanue y4yeOHOr0 MaTepHaJa:
Henbie u parmonaneHbie yncia. JeiictBurensHble yncia. [1puoimKeHHbIe 2
BhIYHCIIeHHsI. KOMIIeKCHBIE YnCIa
IIpakTryeckue 3anaTHs. Pemenue 3agad o Teme: «Apudmernaeckne 2

HeﬁCTBHH HaJ 9YuCJIaMH, HAXOXIACHHUC l'IpI/I6J'II/I)KCHHBIX 3HAYCHHMI BEIIMYUH U
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MOTPEITHOCTEH BEIYUCIICHIH (a0COIIOTHON W OTHOCUTEILHOM), CPAaBHEHHE
YHCIIOBBIX BHIPIKESHHI)

Paznen 8. 21 (+6)
CTerneHHsle,
MIOKa3aTEIbHBIEC 1
sorapudmmgeckue GpyHKIn
Tema 8.1. ConepxaHue V4eGHOI0 MaTepuaia 2
KopHwu, crenenn 1. | KopeHns n — i1 cTeneHu u ero cBoicTBa MppaunoHaibHble ypaBHEHHUS.
CreneHb ¢ pallMOHATIBHBIM NTOKa3aTeleM
IIpaktuueckue 3ausaTus. Pemenue 3agad no remam: «KopeHs n — il creneHu u 3
€ro CBOHCTBa», «/pparroHanbHble ypaBHEHUS», «CTENeHb ¢ Pal[MOHATBHBIM
MOKa3aTeIeM»
CamocrosiTenpHas paboTa 00yJaroIuXCs: 2
BrimonHeHue 3amanuii Ha MpeoOpa3oBaHNE BRIPAXKCHUH, COIEPKAIINX KOPHH 1
— ¥ CTENICHH M CTETEHb C PAIIMOHAIBHBIM ITOKA3aTEIIEM.
Tema 8.2. Copenzkanue v4efHOro MaTeDUaNa 2
Jlorapudmsr. 1. | INoka3atenbHas GyHKLM, ee cBOMcTBa U rpaduk. PerneHue
IMokazaTelbHas U NoKa3aTeIbHbIX YpaBHEHUIl. Perenne nokasareabHbIX HEPABEHCTB.
norapupmMudeckas [MpakTnyeckue 3anstus. Pemenne 3anau no remam: «[loka3arensHas GyHKIHSA, 6
¢byHKIMH. ee cBolicTBa u rpaduk», «PemieHne mokazaTenbHBIX YpaBHEHUi», «Peienne
MIOKa3aTEIbHBIX HEPAaBEHCTBY.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
BrimonHenue 3a1aHM Ha peIICHNE ITOKa3aTeNIbHbIX YPaBHEHUH U HEPABCHCTB.
2. | Jlorapupmer u ux cBoiictBa. Jlorapupmudeckass QyHKIUS, ee CBOHCTBA U 2
rpaduk. Pemenue norapudMnieckux ypaBHEHUH 1 HEPaBEHCTB.
[Ipaktrueckue 3anaTHA. Pemenne 3amad o remam: «Jlorapudmsl 1 ux 4
CBOMCTBaY, «Pelienue orapupMUIeCKUX YpaBHEHHUI U HEPABEHCTBY.
KontpouabsHasi pagora no teme Ne 8: «Iloka3aTejibHas U 2
Jorapupmuyeckas GyHKuum».
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
CocTaBUTh ONOPHBII KOHCTIEKT TeMbI «IIpou3BoHas oKa3aTeIbHOM U
sorapupmMudeckoit GYHKIUN» U BBITIOIHNATH 3a1aHHS.
IToaroToBUTH MOKIAA U MPE3CHTAIHIO 110 TeMe: «/IcTopus BOSHUKHOBEHHUS
TOHSTHUS JIOTapHPM»
Pazgen 9. 10 (+3)
Komb6unatopuka. Teopus
BEPOSITHOCTEM.
Maremarnueckas
CTAaTHCTHKA
Tema 9.1. Copaep:xanue yueOHOT0 MaTepuaJia
SrieMeHTBI KOMOHHATOPHKH OCHOBHBIE TIOHATHSI KOMOWHATOPUKU. 3a7auM Ha MOJACYET YUCIla pa3MelleHuH, 2
MepecTaHOBOK, coueTanui. Pemenue 3ajad Ha nepebop BapuantoB. Dopmyna
6unoma Hprorona. CBoicTBa OMHOMUHAJIBHBIX KOG GHUIMEHTOB. TpeyroibHUK
ITackans.
IIpakTnueckue 3ansaTud. Penienue 3aja4 Ha IOACUYET YUCHIA Pa3MELICHUH, 2
MepECTaHOBOK, COUETAHUI
CamocTrosTenpHas paboTa 00yJaromuxcs: 1
Pemenue 3a1a4 Ha MOACYET YKCA Pa3MELICHUH, NEPECTAHOBOK, COUETaHUH
Tema 9.2. Copep:xanue yueOHOr0 MaTepHaJa
OneMeHThl TEOpHU CoObITHE, BEpOSITHOCTD COOBITHS, CI0KEHHE M YMHOKEHHE BEPOSTHOCTEH. 2
BEPOSTHOCTEH [Ipaktrueckue 3ansaTus. Pemenue 3anau no reme «Kitaccuueckoe onpeneseHne 2
BEPOSTHOCTH. [IpyMeHEHHEe 3JeMEHTOB KOMOMHATOPHKH K HaXOXICHHIO
BEPOSTHOCTH»
CamocrositesnsHas paboTa 00yJaromuXcs: 2
Pemenue 3ana4 no teme «2JI€MEHTHI TEOPUH BEPOSTHOCTEN»
Tema 9.3. Copep:xanue y4eO0HOr0 MaTepHaJa
OneMeHThI [IpencraBnenne qaHHBIX (TaOIMIBI, THATPAMMBI, TPAGHKH) 2
MaTeMaTHIeCKOH
CTAaTHCTHKH
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Koncynprarum 24

232

JUist  XapakTEepUCTHKW YPOBHS OCBOCHMSI Y4E€OHOro MaTepualia HCIOJIb3YIOTCS
cienyromue 0003HaAUCHUS

1. — o3HakoMUTENbHBIN (Y3HABAHUE paHEe U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpOolyKTUBHBINA (BBIMOTHEHUE ACATEIHHOCTU MO 00pa3ily, HHCTPYKIIUU WIIU TOJ]

PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSTEILHOE BBHITIOJHEHHE NIEATEIHHOCTH,

perieHne mpoOIeMHBIX 3a1a4)
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3. YCJIIOBUA PEAJIM3ALIMN TPOT'PAMMBI TN CHUITVINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHu 0
Peanuzanmst mporpaMMbl AUCIUIUIMHBI TPEOyeT HATMYHUS Y4eOHOro KabuHeTa
MaTeMATHKH

O6opynoBanne yueOHOTO KaOUHETA:

-paboune MecTa o KOJMYECTBY 00yUarouxcs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT Y4€OHO-METOANYECKOMN IOKYMEHTAINK;

-HarJsiIHbIe TOCOOUS: IEMOHCTPAIIMOHHbIE TUTAKAThI, Pa3JaTOYHbIA MaTepHall;

TexHunueckue cpeacTBa 00yUEHHUS:

- KOMIIBIOTEP, MYJIbTUMEIMA KOMILJIEKC, MHTEPAKTUBHAS JI0CKA.

3.2. UudopmanuonHoe odecrnedeHue 00yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHogHble UCMOYHUKU:

1. M.U.bammakoB. MaTteMatuka: ydeOHUK JIJIs CTYA. YUpPSXKACHUM cpe. mpod.
obOpazoBanus. 9-e¢ usm., crep.- M.: M3narenbckuii ieHTp «Akagemusy», 2017.

2. JI. C. Aranacsn. ['eomerpus. 10-11 xiaccei: yue0. it 061eo6pa3oBar.
yupexaeHuil: 6a30BbIi 1 npopuibHbIN ypoBHH ['eomeTpust. 10-11 kmaccwt:
yue0. a1 00111e00pa3oBaT. yupeKAeHu: 0a30BbIi U MPOGUIBHBIN YPOBHH.

3. M.1. bammakoB. Maremarnka. 3agayHuk. YueOHoe 1mocobue OUI]
«Axagemus», 2018.

4. b.M.Usnes, C.M. Caaksu, C.W. llIBapuOypa . Junaktudeckue maTepuaibl Mo
anreOpe u Hayanam aHanuza s 10 knacca. -M.: [Ipocsemenue, 2017.

5. b.M.Usnes, C.M. Caaksn, C.1. UIBapudOypa. AunakTudyeckre Matepuabl 1Mo
anrebpe u Havana ananu3a s 11 kimacca. -M.: TIpocsemenue, 2016.

6. M.K. IloranoB. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a. Junakruueckue
matepuaibl. 1 0 kiacce: 6a30BbIit ¥ Tpoduit. ypoBHH.— 5-€ u3.-M.: IIpocBeienue,
2018.-159c.

7. M. K. TIloranoB. AnreOpa 1 Hadajna MaTeMaTUYECKOTO aHanMm3a. J(umakTuaeckue
matepuaibl. 1 1 kiacce: 6a30BbIif 1 ipodust. ypoBHU.— 5-¢ u3a.-M.: IIpocBemienue,
2017.-189c.

JlononnumensvHvle UCHOYHUKU:

1. A.H. Konmoropos, A.M. Ab6pamos, FO.Il. Jlyauuusia u ap.: nox pea. A.H.
KonmoropoBa. Anrebpa u Hauana matematuueckoro aHaimsa. 10-11 kmacchr:
yue0. 11 o011eo0pa3oBar. yupexkAeHUN ¢ IPWII. Ha AJIEKTPOHHOM HOCUTEIIE. —
21-e u3n.- M.: [Ipocsenienue, 2012. — 384 c.

2. C. b. Becenosckuii. ['eomeTpus: TuaaKTHYECKUE MATEPUATIBI 10 TEOMETPUU IS
10 knmacca / C.b. Becenockuit, B.Jl. Psounnckas.- M.: IIpocemnienue 2012.
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3. C. b. Becenockuil. 'eoMeTpusi: IUIAKTUUECKUE MAaTEPUAIIbI IO TEOMETPHH TS
11 kmacca / C.b. Becenosckuii, B.J[. Psounnckas.- M.: [Ipoceemenue 2012.

4. Marematuka. bonbiioi sHImKkIonennueckuit cnoaps/I 1. pex. [Ipoxopos 10.B.
—5-e 3. — M.: bonemast Poccutickas sumukiaoneaus, 2010

5. M. K. TloranoB. Anrebpa u 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. TloranoB. Anrebpa u Hayaja MaTeMaTHYECKOro aHanu3a. J(umakTnyeckue
matepuanbl. 11 kimacc: 6a3oBelii u mpodwi. ypoBam /M.K. Iloramos, A.B.
[IleBkuH. — 5-¢ uzn.-M.:IIpoceemenue, 2011.-189c.

Humepnem-pecypcol:

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

2. http://www.Allmath.ru - »3T0 MaremaTHYeCKUil TOPTaj, Ha KOTOPOM BBI
HaiijieTe 0001 MaTepral 0 MaTEMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl Haiigére KHUTHW, BUIEO-JIEKLINH,
3aHUMATE/IbHBIC MaTeMaTHYeCKHe (aKThl, Pa3JHUYHBIC 110 YPOBHIO U TEMATHKE
3a71a4u, OT/JCJIbHBIE HCTOPUH M3 KHU3HH YUEHBIX — BCE TO, YTO TIOMOKET OKYHYThCS
B YAUBUTEIbHBIN M YBJIEKATEIbHBIN MUP MAaTCMATHKH.

4, http://www.bymath.net Stor caliT — cpeaHsas MareMaTHYecKass HHTCPHET-
IIKOJIa, B KOTOPO# BBl MOXKETE YUMTHCS, HE BHIXOS U3 AOMY. B oTiHume oT apyrux
CaliTOB 3[€Ch COJEP)KATCI BCE HEOOXOAMMBIE MaTEpHajbl IO AIIEMEHTAPHOMI
MaTeMaTHKE B IIOJTHOM 00BEME.

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

6. https://resh.edu.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUA

JACHUTILIAHBI

KoHTpoJib U OlleHKa pPe3yJIbTATOB OCBOEHMS NUCHHUIJIMHBI OCYILIECTBJSIETCS
npemnojgaBarejieM B IMpoLecce IMPOBeleHUs] TNPAKTUYECKHX 3aHATHH W
JIA00PaTOPHBIX PadoT, TECTUPOBAHHUS, 4 TAKKE BBINOJTHEHUS 00y4YarOUIMMUCS

HHAUBHUAYAJbHBIX 3aJaHUI, MPOEKTOB, HCCJET0BAHUIA.

Pe3yabTarhl 00y4eHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

DopMBbI U METOIbI
KOHTPOJISI M OLCHKH
pe3yJbTaTOB 00yUYeHMsI

YMmeHnus:

® BBINOJHATHh ApU(PMETHUCCKUE ACHCTBUS HAJl YMCIIaMH, COYeTast
YCTHBIC M TIMCBMCHHBIC TPHUEMBI; HAXOAWTHh MPHUOIMKESHHBIC
3HAYCHUS BEJUYUH U IMOTPEITHOCTH BBIUMUCICHHUM (a0COMIOTHAS U
OTHOCHTEJIbHAS ); CPABHUBATH YHCIIOBBIC BEIPAKCHUS;

® HaXOAWUTh  3HAYCHHUS  KOpHs,  CTENEHH, Jorapudma,
TPUTOHOMETPUUCCKNX BBIPAKCHUN HA OCHOBE OIPEICICHHS,
HCIIOJB3Ys MPHU HEOOXOIUMOCTH HWHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIb30BaThCS MPUOJTMIKEHHOW OILIGHKOHW TIpU IMPAKTHISCKHUX
pacderax;

® BEHITIOJIHATh  NPEoOpa30BaHUS  BBIPAKCHUM,  TPUMEHSISA
dbopMyIIbl, CBS3aHHBIC CO CBOMCTBaAMHU CTEIICHEH, JIorapu(pMOB,
TPUTOHOMETPHUECKUX (DYHKITUI;

HCI0JIb30BATh MNPUHOOPETEHHbIE 3HAHUA M YMEHUHA B
NPAKTHYECKOM AeSITeJIbHOCTH M MOBCEHEBHOM YKU3HU!

® Uil TPAaKTUYECKHX pacueToB 1o dopMmyrnaMm, BKIHOYas
dbopmyIbl, coaepKaliue CTENeHW, paguKalibl, Jorapumbl u
TPUTOHOMETpHUUECKUE HYHKIIUU, UCTIONIB3YS TP HEOOXOIUMOCTH
CIpPaBOYHbIE MAaTEpUAIBl KW MPOCTEHIINE BBIUUCIUTEIIbHbBIC
YCTPOMCTBA.

PAKTHYECKUE 3aHATHUS
0 PELICHUIO 3a/1aY;
TECTHUPOBAHHUE;
KOHTpPOJIbHasA padoTa;
JOMaIlHsIs padoTa

® BBHIUMCIATH 3HAYEHHE (PYHKIUM IO 3aJaHHOMY 3HAuYEHUIO
aprymMeHTa IpH pa3IuyHbIX coco0ax 3a1aHus GyHKIUU;

® ONpEeNEeNsTh OCHOBHBIE CBOMCTBA YHUCIOBBIX (YHKIIHIA,
WUTIOCTPUPOBATH UX Ha rpadukax;

® CTpOUTH TpaduKu U3YUEHHBIX (QYHKIUH, WIIIOCTPUPOBATH MO
rpaduKy cCBOMCTBA 3JIEMEHTAPHBIX (DYHKIIMIA;

® JCMOJb30BaTh NOHATHE (DYHKUMU UId ONUCAHMS M aHalu3a
3aBUCHUMOCTEH BEIUYMH;

HCNOJIb30BATHL NPHOOpPETEHHbIe 3HAHMS M YMEHHS B
NMPAKTHYECKOM IeATEJIbHOCTH U NMOBCEIHCBHOM KU3HM:

MPAKTUICCKUC 3aHATHS
0 PEIIeHUIO 3a/1aY;
BBITIOJTHCHUE
WHIUBUYaJIbHOTO
3a/1aHus;

JIOMaIIIHsIsS padoTa
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® /UIsi ONWCAaHUS C TOMOIIBIO  (YHKIHA  pa3IAYHBIX
3aBHCHMOCTEH, MPEACTAaBICHUS WX TpadUIeCKH, HHTSPIPETAIIH
rpaduKoB.

® HAaXOJUTH IIPOU3BOIHBIEC ANEMEHTAPHBIX (PYHKITHA;

® ICIIOJIb30BaTh MPOU3BOIHYIO I U3YyYEHHUS CBOWUCTB (PyHKIIUIA
U TIOCTPOEHUS TpadUKOB;

® TPUMEHATH MPOU3BOJAHYIO ISl TPOBEACHHUS MPHOIMKEHHBIX
BBIUUCIICHUH, pemarh 3aJaud MPUKIAJAHOTO XapakTepa Ha
HaXO’KJeHHE HAaOOJIBIIET0 U HANMEHBILIETO 3HAUCHUS;

® BBIYHCIATH B NPOCTEHIIMX CIIydasX IUIOUIaTd U OOBEMBI C
UCTIOJIb30BAHUEM ONPEIEIEHHOI0 HHTErpaa;

HCIIOJIB30BaATh IIpPIOﬁpETeHHLIe SHAHUSA M YMCEHHA B
HpaKTquCKOﬁ ACATCJIBbHOCTH U HOBCCIIHCBHOVI KM3HH JI4:

¢ DPCIICHHA IIPUKIIAAHBIX 3adada4, B TOM YHCIC COIOHAJIBHO-
9KOHOMHWYCCKHUX U (1)H31/I‘-ICCKI/IX, Ha HauOOJIbIIINE U HAaNMEHBIIINE
SHA4YCHHA, HA HAXOKJICHHUC CKOPOCTH U YCKOPCHHUA.

MPAKTUYECKUE 3aHATHUS
0 PEUICHUIO 3a/1ay;
TECTUPOBAHUE;
KOHTpOJIbHas paboTa

® pelaTh pPALMOHAJIbHBIE, MOKA3aTeNIbHbIE, JOrapupMUUYECKUE,
TPUTOHOMETPUYECKUE YPAaBHEHHUs, CBOJSAIIMECS K JIMHEWHBIM U
KBaJIPaTHBIM, a TAK)KE AHAJIIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

® JCIOJb30BaTh TpaUUECKUil METOJ pELIEHUs YpaBHEHUH u
HEPaBEHCTB;

e y300pakaTb HAa  KOOPAMHATHOW  IUIOCKOCTH  pEUICHUS
YPaBHEHUI, HEPABEHCTB U CUCTEM C JIByMs HEU3BECTHBIMU;

® COCTaBJATh M  pellaTb ypPaBHEHUS U  HEPABEHCTBA,
CBS3BIBAIOLIME HEN3BECTHBIE BETUUYHHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKIAJAHBIX) 3a7a49ax.

HCIO0JIb30BATh TNPUHOOPETEHHbIE 3HAHUA M YMEHUA B
NMPAKTHYECKON AeSITeJIbHOCTU U NMOBCEAHEBHOM JKU3HU:
o I MOCTPOCHUS u HUCCJIETOBAHUS MPOCTEUIIINX

MaTEMAaTUUYECKUX MOJEJIEN.

NPAKTUYECKUE 3aHATUSA
0 PELICHUIO 3a/1aY;
TECTHUPOBAHHUE;
KOHTpPOJIbHasA padoTa;
JOMallHss padboTa

e pemaTh NPOCTEHIIMEe KOMOMHATOPHBIC 3alaud  METOIO0M
nepebopa, a TakKe C UCTIOJIH30BAHUEM HU3BECTHBIX (hOPMYIT;

® BBIYHCIIATH B MPOCTEHINNX CIy4yasx BEPOSITHOCTU COOBITUI Ha
OCHOBE IOJICYETA YHCIIA UCXOOB;

HCIOJIb30BATh MNPUHOOPETEeHHbIe 3HAHMA W YMEHUS B
NPAKTHYECKOM JesITeJIbHOCTH M MOBCEAHECBHOM 'KU3HM!

® JUISl aHAJIW3a PEAJIBHBIX YHUCIOBBIX JAHHBIX, TPEJACTABICHHBIX B
BUJIE AUarpaMM, rpauKoB;

e aHajM3a MH(OpPMAIMU CTATUCTUUYECKOTO XapaKTepa.

MPAKTUYECKUEC 3aHATHUS
0 PEICHUIO 3a/1ay;
KOHTpOJIbHAs paboTa;
JIOMaIIHsIsS padoTa

® paco3HaBaTh Ha YepTEKAaX M MOJECISAX MPOCTPAHCTBEHHBIC
(OPMBI; COOTHOCHTh TPEXMEPHBIC OOBEKThI C HMX OIUCAHUSIMH,
N300paKEeHUSIMU;

IMPAKTHYCCKUEC 3aHATHA
I10 pCHICHHIO 3a/1a4;
TCCTHUPOBAHUC,

18




® OIMCHIBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX M TIJIOCKOCTEH B
MPOCTPAHCTBE;

® AHAIM3UPOBATH B  MPOCTEHIIMX  CIOydasX  B3aMMHOE
PacmoioKeHNE 0OBEKTOB B IPOCTPAHCTBE;

® 1300pakaTh OCHOBHBIC MHOTOTPAHHUKH U KpYTJIbIE Tena;
BBITIOJTHSATH YEPTEXKH 10 YCIOBUIM 3a]1a4;

e pemiaTh MJIaHUMETPUUYECKHUE | poCTeHIIme
CTEPEOMETPUYECKHUE 3aJlaud Ha HAXO0XKJICHUE TC€OMETPUYECKUX
BEJTWYMH (JJTMH, YTJIOB, TUIOMAACH, 00BEMOB);

® LCMOJb30BaTh TMPU PEIICHUH CTEPEOMETPUUYECKUX 3a7ay
MJIaHUMETpUUECKre (DaKThl U METO/IbI,

® MPOBOJUTH JOKAa3aTEJIbHBIC PACCYXKIACHUS B XOJI€ PEIICHHS
3a7a4;

HCI0JIb30BATh MPUHOOPETEHHbIE 3HAHUA M YMEHUA B
NMPAKTUYECKOM eATEeJIbHOCTH U NMOBCECIHCBHOM KU3HM:

® JIA HUCCIeIOBaHUS (MoIeTUpOBaHMS) HECJIO0XXHBIX
MPAaKTUYECKUX CHUTYyallMii Ha OCHOBE HW3YYEHHBIX (opMyn u
CBOMCTB (uUryp;

® BBIUKCIICHUS  O0BEMOB W  IUIOMIAJEH  TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI MNPU PEIICHUH IPAKTUYECKUX 3a/ad,
HCTIOB3YS pu HEOOXOIUMOCTH CIIPABOYHUKH u
BBIYHCIIMUTEIBHBIEC YCTPOHCTBA.

KOHTpOJIbHasA paboTa;
JIOMallHsIs paboTa

3Hanuqa:

® 3HAUCHUE MATEMaTUYECKOM HAyKW [Jis pelieHus 3ajad,
BO3HUKAIOIIMX B TEOPUU U MPAKTUKE; MIHUPOTY U B TO KE BpEMs
OTPAHUYEHHOCTh TPUMEHEHUS MATEMATHYECKUX METOJOB K
aHAJIN3y W HCCIEAOBAHUIO MPOIECCOB U ABJICHHUN B MPUPOJAE U
00IIIeCTBE;

® 3HAYCHHWE IIPAKTUKM W BOMPOCOB, BO3HUKAIOIIMX B CAMOH
MaTreMaTuke g (OpMHpPOBAHHUS W PA3BUTHS MAaTEeMaTHYCCKOM
HAyKH; MUCTOPHUIO PA3BUTHUS  IIOHATHUS  YHUCIA, CO3JIaHUA
MaTEMaTUYECKOTO  aHajiv3a, BO3HUKHOBEHUS W  Pa3BUTHUSA
r€OMETPHUH;

® YHHUBEPCAIbHBIA XAPAKTEP 3aKOHOB JIOTMKM MaTEMaTHUYECKUX
paccyXJeHui, UuX TNPUMEHUMOCTh BO BCeX  00JacTIX
YEJI0BEUECKOM JCSATCIABHOCTH;

® BEPOSTHOCTHBIMN XapakTep Pa3INYHBIX MPOLIECCOB
OKPYKaIOLIEr0 MUPA.

NPAKTUYECKUE 3aHATUS
0 PELICHUIO 33/ay,;
TECTUPOBAHUE,
BBITIOJTHEHHE
WH/IMBHIyaJIbHOTO
3a/laHus,

KOHTpOJIbHas paboTa

Hrorosas arrecraius yCBOCHHBIX 3HAHUWA U OCBOCHHBIX YMEHUMN

DK3aMeH
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