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1. TACTIOPT TPOTPAMMBI YUYEBHOU JANCIHUIIJINHBI
MaremaTuka: a.nreﬁpa n HaYaJia aHa/Iu3a, rcOMETpusd

1.1. O6s1acTh NPUMEHEHUS] IPOTPAMMbI

[Iporpamma yuyeOHOM TUCHUIIIMHEI SIBISIETCS YaCThIO OCHOBHOM
npodeccruonanbHO 00pa3oBaTeILHON MporpaMMbl B cooTBeTCTBUU ¢ DI'OC mo
npopeccuuCIIO 15.01.05 «Cpapiuk (py4HO# 1 YaCTHUYHO MEXaHU3UPOBAHHOM
CBapKH (HAIUIaBKM)»

1.2. MecTo y4yeOHOH TUCHUILIMHBI B CTPYKTYpe OCHOBHOH Mpo(ecCHOHAIBHOM
o0pa3oBaTe/IbHOM NMPOrpamMMbl: JTUCIUILIINHA BXOJIUT B LUK
00111e00pa30BaTENbHBIX YUEOHBIX AUCIUILINH, cemecmpnl 1, 2,3,4

1.3. eau u 3a7a4d y4eOHOM AUCUMILIMHBI — TPeO0OBaHUSA K pe3yabTaraM
OCBOCHUSA Y4eOHOU AMCIHUIIIUHBI:
Copnepxxanne mnporpammbel  «MareMarthka)  HAlnpaBJIEHO Ha  JIOCTHIKEHUE
CIEIYIOIINUX LETICH:
* obecrnieueHue c(HOPMUPOBAHHOCTH MPEJICTABICHUN O COIMANIBHBIX, KYyJIbTYPHbIX
U UICTOPUUYECKUX (PaKTOpax CTAaHOBJICHUS MAaTEMaTHKU;
sobecrieueHue  CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  aJrOPUTMUYECKOTO U
MaTE€MaTUYECKOr0 MBIIUICHUS;
* obecneueHre cHOPMUPOBAHHOCTH YMEHUW NPUMEHSATH MOJyUYECHHbIE 3HAHUS TIPU
pELICHUH pa3JInYHbIX 33]1ay;
* obOecrieueHrue C(HOPMUPOBAHHOCTH TMPEJACTABICHUN O MaTeMaTHUKE KaK 4YacTu
OOLIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIbHOM S3bIKE HAyKH, MO3BOJISIIOIIEM
OMKCHIBATH U U3Y4YaTh PEAIbHBIE TPOLIECCHI U SIBJICHUS.

B  pesynprare u3yueHus ~ y4yeOHOM  AMCHMIUIMHBI  «MaTemaTuka»
oOydJaromuiics J0JKEH

3HATHL/NIOHUMATD.

e  3HAYCHHEC MAaTEMaTUYECKOW HAyKW IS pEIIeHUs 3ajJa4, BO3HUKAIONIUX B
TEOPHUH M MPAKTHKE; ITUPOTY U B TO K€ BPEMs OTPAaHUUYCHHOCTh TPUMCHECHUS
MaTeMaTUYECKUX METOJIOB K aHaJIM3y U MCCJIC0BAaHUIO MPOIIECCOB U SIBJICHUI
B IIPUPO/JIE U OOIIECTBE;

¢ 3HAYCHHWC MPAKTUKHA W BOIPOCOB, BOBHUKAIOIIMX B CAMOW MaTeMaTHKE IS
GOpMHpPOBAaHUS W PA3BUTHS MaTEMaTHYCCKON HAYKH; HCTOPHIO Pa3BUTHS
MIOHSTHSL YKCJA, CO3JaHHd MaTeMaTUYECKOro aHajii3a, BO3HUKHOBEHUS U
Pa3BUTHS T€OMETPHUU;

®  YHUBEpCAJbHBIN XapaKTep 3aKOHOB JIOTUKM MAaTEMAaTHYECKHUX PACCYXKICHUM,
UX IPUMEHHUMOCTH BO BCEX 00JIaCTIX YEIOBEUCCKOM JICITCIIPHOCTH;

®  BEPOSATHOCTHBIA XapaKTEP Pa3IMYHBIX IPOIIECCOB OKPYKAOIIETO MHPA.



AJI'EBPA

YMeEThb:

BBITIOJIHATh apu(PMETHUECCKUE IEHCTBUS HAA YWCIAMHU, COYETas YCTHBIE WU
MUCEMCHHBIE TIPUEMBI, HAXOAUTh NPHOIMKEHHBIC 3HAYCHUS BEIUYUH U
MOTPENTHOCTA BBIYUCIICHUN (a0CONMIOTHAS W OTHOCHWTEINIbHAS);, CPaBHHBATh
YHUCJIOBBIE BBIPAKECHUS;

HAaXOJUTh 3HAUYEHHUS KOPHA, CTENEHHU, Jorapudma, TPUTOHOMETPUUYECKUX
BBIDQKEHU Ha OCHOBE ONPEICIICHHS, WCIOJIb3ysl NpPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJb30BATHCS MPUOIMKEHHON OIEHKON Mpu
MPAaKTUYECKUX pacyeTax;

BBITIOJIHATh MPEe0Opa30oBaHUsl BBIPAKEHUM, MPUMEHsIST (OPMYJIbl, CBSI3aHHbIE
CO CBOMCTBAMHM CTENEHEH, TorapupMoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA,

HCII0JIB30BaThb IIpPIOﬁpeTeHHI)Ie SHAHUAA M YMCHHUHA B HpaKTquCKOﬁ
AeSITeJIbHOCTH M MOBCEAHEBHOM KU3HHU:

JUIsL  TPaKTUYECKUX pacyeToB 1o (opmynaMm, Bkmovas (OpMyIbl,
COJIepKalllue€ CTENEHU, pPaJUKajbl, JOrapu(pmMbl M TPUTOHOMETPUUECKUE
(GYHKIMM, HUCHOJB3YsSd IpU HEOOXOJUMOCTH CIPAaBOYHBIE MAaTE€pHalIbl U
IIPOCTENIINE BEIYUCIUTEIIBHBIE YCTPONCTBA.

DOyHKUMH U TPaPuKHn

yMeThb!

BBIUMCIIATh 3HAUCHHE (DYHKIMK TO 33JlaHHOMY 3HAUEHUIO apryMeHTa IpH
pa3NUYHBIX crloco0ax 3a1aHus QyHKIUU;

OTIPENETSATh OCHOBHBIC CBOMCTBA YUCIOBBIX (DYHKIUH, WIUTFOCTPUPOBATH UX
Ha rpaduKax;

CTpOUTh TpapuKd H3YyYEHHBIX (PYHKIUN, WIUTFOCTPUPOBATH MO Tpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

UCTIONb30BaTh MOHATHE (DYHKIWMU ISl OMMCAHUSA M aHAIW3a 3aBHCHUMOCTEH
BEITNYWH;

HCIOJIb30BATh NPHOOpPETeHHbIE 3HAHMA W YMEHHSI B NPAKTHYECKOH
NeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU:

JUIsL  ONMHMCAHWs C TIOMOUIBI0  (PYHKIIMH  Pa3IUYHBIX  3aBHCHUMOCTEH,
MPEICTABIICHUS UX TpadUuecKu, HHTEPIIPETAIINU TPadUKOB.

Havajia MaTreMaTH4eCKOro aHaJIu3a

yMeThb!

HAXOJIUTh MTPOU3BOIHBIC MIIEMEHTAPHBIX (PYHKITHH;

WCITIOJIB30BATh MPOU3BOIHYIO VISl U3yYEHHUS CBOMCTB (PYHKIIUN U TIOCTPOCHUS
rpaduKoB;



INPUMCHATh IIPOU3BOJHYIO I IIPOBCACHUA HpI/I6HI/I}KCHHBIX BBIHHCHCHHﬁ,
pelaTh 3adavd IIPUKIAIHOTIO XapaKTCpa Ha HAXOKIACHHUC HauOOIBIIIETO U
HAaMMCHBIICTO 3HAYCHU A,

BBIYHCIIATE B HpOCTGfIHIHX Clydasax 1uiomaavu Hu 00BEMBI C MCIIOJIb30BAHUEM
OIIPCACIICHHOI'O MHTCI'pAJia,

HCNO0JIb30BATh NMPUOOpPETEHHbIe 3HAHMS W YMEHHMSl B NPAKTHYECKO
AeSITeJIbHOCTU U MOBCEIHEBHOM "KU3HU JIJIA:

pelieHrs NPUKIAAHBIX 3a/7a4, B TOM YHCIE COLUAIBHO-3KOHOMUYECKUX U
bu3nueckux, Ha HaMOOJbIINE W HAWMEHbIIME 3HAYCHHS, HAa HAXOXKICHUE
CKOPOCTHU U YCKOPEHHUSI.

YPaBHeHI/ISI N HEPABCHCTBA

YMeETh:

peniarhb palmoHalbHEbIE, MOKa3aTeJIbHBIE, jorapudMuyecKue,
TPUTOHOMETPUUECKHE YPaBHEHHUS, CBOJSIINECS K JTUHEHHBIM U KBaJpaTHBIM,
a TAaK)KE€ aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

UCITI0JIb30BaTh TpapuuecKuii METO| pellieHUs YpaBHEHUN U HEPABEHCTB;
M300pakaTh HA KOOPJAUHATHOM IMJIOCKOCTH PEUICHUSI YPAaBHEHUI, HEPABEHCTB
Y CHUCTEM C JIByMSI HEU3BECTHBIMU;

COCTaBIISITb MW pellaTh YpPaBHEHUS M  HEPABEHCTBA, CBSA3BIBAIOIIME
HEU3BECTHHIC BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIAIHBIX) 3a/1a4ax.

HCII0JIB30BaThb HpHOﬁpeTeHHble SHAHUA M YMCHHUHA B HpaKTquCKOﬁ
HACATCJIBbHOCTH " HOBceHHeBHOﬁ ZKM3HU.
AJI1 TIOCTPOCHUA N UCCIICAOBAHUA HpOCTCfIH.IPIX MaTEMATHYCCKUX MOI[@J'ICfI.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOATHOCTEH

YMETh:

peliaTth npocrene KOMOMHATOPHBIE 3a/1a4l METOJIOM Nepedopa, a TaKkxKe C
UCIIOJIb30BaHUEM U3BECTHBIX (POPMYI;

BBIUHMCIIATh B MPOCTEHIIHUX CIy4dasX BEpPOSTHOCTH COOBITM Ha OCHOBE
IIOZICYETA YHUCIIA HCXO0B;

HCNO0JIb30BATh TNPUOOpPEeTEHHbIEe 3HAHMS W YMEHHMSl B NPAKTHYECKOi
JAeTeJIbHOCTH U NOBCEHEBHOM KN3HHU '

JUISlL aHaJIW3a pPEAJbHBIX YHCIOBBIX [JAHHBIX, MPEACTABICHHBIX B BHJIE
JarpaMm, rpaukoB;

aHanu3a nHGOpPMAIMKM CTATUCTUYECKOIO XapaKTepa.

I'EOMETPUA

yMeTh:



® pacrno3HaBaTh HA YEPTEKAX U MOJIEISX MPOCTPAHCTBEHHBIE (DOPMBI;

® COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUIMU, U300pAKEHUSIMU;

® ONUCHIBaTh B3AMMHOE PACIOJIOKEHHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE,
apryMEHTHUPOBATH CBOM CYKJIEHHUS 00 3TOM PACIIONIOKCHHH;

® AHAJU3HUPOBATH B MIPOCTEUIINX CIIy4asiX B3aHMHOE PACIOJI0KEHUE 0OBEKTOB B
IIPOCTPAHCTBE;

® 1300pakaThb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJIa; BBITOJIHSITH YEPTEHK
10 YCJIOBHSIM 3a/1a4;

® CTPOHUTH NPOCTEUIINE CEYEHUS KyOa, MPU3MbI, TUPAMUIbL;

® pemarh INIAHUMETPUUECKUE U TPOCTENIINE CTEPEOMETPUUECKHUE 3a]aUl Ha
HAX0XJIEHHUE T€OMETPUYECKUX BETUYHH (JJIMH, YTJIOB, IUIOMIAeH, 00beMOB);

® ICMOJI30BATh IPU PEUICHUH CTEPEOMETPUUYECKHUX 3374 TUIAHUMETPUYECKUE
(baKThl U METO/IBI;

® IIPOBOJUTH JOKA3aTEIbHBIEC PACCYKACHUS B XOJE PEIUICHUS 3a/1a4;

HCNOJIL30BATHL NPHOOPETEHHbIE 3HAHWUS M YMEHHMSI B NPAKTHYECKOH
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU'

® IS UCCJEAOBaHMS (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYaIUM
Ha OCHOBE M3yUYEHHBIX (POPMYI U CBOKCTB (HUTYD;

®  BBIYUCJICHUS OOBEMOB M IUIOIIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
IpU  PEIICHUU MPAKTHUYECKUX 3a/lad, HCIHOJIb3ysd IPU HEOOXOJAUMOCTH
CIIPAaBOYHUKH U BBIYUCIUTEIBHBIE YCTPONCTBA.

[Ipodunuzanus neneil MaTeMaTHUYECKOro 0Opa3OBaHUSA OTpakaeTcs Ha
BBIOOpPE IPHOPHUTETOB B OpraHU3alluKi yUeOHOU JeATeIbHOCTH oOydaromuxcs. Jis
TEXHUYECKOTO mpoduis npodeccHoHaIbHOTO 00pa3oBaHusi BLIOOp Iienel
CMelIaeTcsl B MparMaTUYeCKOM HAIpaBJICHUH, MPEAYyCMaTPUBAIOUIEM YCUIICHHE U
pacimpeHue IPUKIIAJTHOTO XapakTepa U3YYCHUS MaTeMaTHUKH,
MIPEUMYLIECTBEHHON OpPHUEHTAMM HA AJTOPUTMUYECKHM CTUJIb ITO3HABAaTEIBbHOU
NEeSATEIbHOCTH.

[IpodunbHas cocraBisOmas OTpakaeTcss B TPEOOBaHUSAX K IOJATOTOBKE
00y4Yarommxcsi B 4acTH:

e o0uiell cucTeMbl 3HAHUW: COJEP)KATEIbHBIE MPHUMEPHI HCIOJIb30BAHUS
MaTeMaTHUYeCKUX UJIeH U METOA0B B MPO(eCCHOHATIbHOM e TENbHOCTH;

* YMEHHUH: pa3jiuyue B YpOBHE TPeOOBaHUM K CIOXHOCTU MPUMEHSIEMbIX
aJITOPUTMOB;

* MPAaKTUYECKOTO HCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUW U YMEHHI:
WHAMBHUIYAJIbHOTO y4e€0OHOrO ONbITa B MOCTPOSHHMM MaTeMaTHYECKUX MOJEJei,
BBIMIOJTHEHUH UCCIIEI0BATENbCKUX MTPOEKTOB.

Takum o0pa3om, peanuzanus COJAEPKAHMUS YYEOHOW JIUCUMILIUHBI
OPUEHTUPYET HA MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK yUeOHOM
paboThl, 3aBUCAIIUX OT nOpoduis npodeccHoHaNbHOrO  00pa3oBaHus,
MOJIyYEHUSONBITA  MCIOJb30BaHUSI ~ MaTeMaTUKU B COJEPXKATEeNbHBIX U
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npoEecCUOHANIbHO 3HAYMMBIX CHUTyallUsX MO CpaBHEHUIO C (opmaiabHO-
YPOBHEBBIMU PE3YIbTATUBHBIMU XapAKTEPUCTUKAMH OOyUCHUS.

B mnporpamme TeopeTuueckre CBEACHHS JOMOJHSIOTCS MPAKTUYECKUMHU
paboTamu.

JIist ipoBeicHUST POMEKYTOYHOW M MTOTOBOM aTTECTAIlMU MCIIOJIB3YIOTCS
pazHooOpasubie ¢opmbl u WKT: 3adeTpl, KOHTPOIBHBIE M CAMOCTOSITEIHHBIC
paboOThI, TECTHI, IK3aMEHHI.

Ha camocrtosrensayto padoty orBesieHo 140 yac.DopMbl caMOCTOSTENbHOM
paboThI Kak ayAUTOpHAs, TaK U BHEAYIUTOPHASI.

1.4. PekomenayemMoe KOJIHYECTBO YAaCOB HA OCBOCHHE NMPOrpamMMbl y4eOHOM

TUCHUITHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuvaromierocst 428 4acoB, B TOM YHKCJIE:
00s13aTeNIbHON ayJUTOPHOU yueOHOM Harpy3Ku oOydaromierocs 285 4acos;
CaMOCTOATENbHOM paboThl oOyyaromierocs 143 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0bem yueOHOI JUCHUILUINHBI U BUAbI y4e0HO padoThl

Buj yueOHoi1 padoThl

Oo0BeM 4acoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 428
O0s13aTesibHAst ayIMTOPHasi yueOHast HArpy3Ka (Bcero) 285
B TOM YHCJIC:
TEOPETUUYCCKUE 3aHITHS 245
nabopaTopHbie pabOThI -
MPAaKTUYECKHUE 3aHATHUS 40
KOHTPOJIbHBIE pa0OThI 4
KypcoBas pabota (IpoekT) (eciu npedycmompero) -
CamocrosiTeibHasA padoTa o0y4aruerocs (Bcero) 143
B TOM YHCJIE:
HHomawmnss paboma 74
H320moenenue mooeneti 2eomempuyeckux meJ 4
Ipezenmayus 4
Paszpabomka yuebnoeo npoexma 16
Ilooecomoska xk npaxmuyeckoul pabome 20
Omuem no npaxmuueckou pabome 20
Cocmasnenue cnpagounou maobauybsl 5

Ipomesicymounas ammecmayus:
2 cemecmp - 8 ghopme oughgepenyuposantno2o 3avema
4 cemecmp - 8 hopme dK3aMmeHa




2.2. TemaTnuyeckuii IJIAH U COAEPKAHUE YUEOHOM TUCHUILIUHBI

MaremaTuka
HaumenoBanue Coaepxxanne yueOHOro MaTepuaJia, JJadopaTopHble padoThl M NPAKTHYECKUE 3aHATHSA, O0BbeM yacoB Yposennb
Pa3aesIoB M TEM CaMOCTOSITEJIbHAsI PadoTa 00y4YaloIMXcs, KypcoBasi padora (IIPOeKT) (eciu npedycmMompernl) OCBOECHMNS
1 2 3 4
1 xype
Beenenue Conep:xanue yueOHOro Mmarepuaa 4
Marematuka B HayKe, TEXHHKE, JKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJOTUSIX U p%axmqecxoﬁ
AeaTenbHoCTH. LIenu v 3ana4n n3ydenus MaTreMaTHKu npu ocBoenuu npodeccuii CI1O u
cnenuansHocteit CI1O.
Pazneu 1 Coaep:xanue y4e0HOI0 MaTepPHAJIA 12 1
PasButne nonstus | Llensie u pannonanbHbie uncna. JlelictBurenbHbie yncna. [IpubnnkeHHbIe BEIYUCICHHUS.
0 Yucie KomnuiekcHbIe yncia.
CaMocTosiTeJIbHAs pad0Ta 00yYalOLIUXCS 10
I.JIomainss padoTa 7
2 Pa3pabotka yueOHoro npoekra o teme «lIpupona B popmymnax»
Paznen 2
OcHOBBI 36
TPUTOHOMETPUU
Tema 2.1 Coaepxanue y4eOHOro MmarepuaJia 8 1
OcHoBHBIE Pannannas mepa yria. BpamarensHoe aBmkenne. CHHYC, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC YHUCIIa.
MOHSTHS CamocrosiTe/ibHast padoTa 00y4aKlIIHXCs 4
. TomamHss padorta 4
2. Pa3zpabotka yueOHoro npoekra o teMe «lIpupona B popmymnax»
2
Tema 2.2 Coaepxxanue yueOHOro MaTepuasa
OCHOBHEIC ®opmyinbl ipuBeaeHuss. @opmyibl cioxxeHus. Dopmynsl yaBoeHuss GopMyIibl MOJIOBUHHOTO YIJIA. 10 2
tpuronomerpuuec | IIpakrnyeckasi padbora NelOCHOBHBIE TPUTOHOMETPUYECKUE TOKIAECTBA. 2
KHE TOXKIECTBA CamocrosiTesibHas paboTa 00y4yarouuxcst 8
1.Tomamnss padorta 2

10




2.Pa3pabotka yueOHoro npoekra nno reme «lIpupona B popmymnax» 2
3.CocraBnenue cipaBoyHOU Tabu1bl «OCHOBHBIE (POPMYIIBI TPUTOHOMETPHIY. 2
4 IToAroToBKa K MPaKTHIECKOM paboTe, OTUET II0 MPAKTHIECKOH pabore 2
Coaep:xanue yueOHOro MaTepuaJia .
IIpeoOpa3oBanue CyMMbI TPHTOHOMETPUYECKUX (DYHKLUK B IPOU3BEACHHUE U IPOU3BEICHHS B 8 1
cyMMy. BripaxkeHre TpUroHOMETpUUECKUX (PYHKIIMI Yyepe3 TaHTeHC IMOJIOBUHHOTO apryMeHTa.
Tema 2.3
[IpeoOpazoBanms
IpOCTEHIIIX IIpakTuyeckasi padora Ne2 [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BBIPAKCHHI. 2
TPUTOHOMCTPHHCC  "CamocTonTeIbHas padoTa 00y4al0IMXCs 5
KHUX BBIpQXKEHUN
1. lomammHsst pabota 3
2. TToAroToBKa K MPakTHYECKOI paboTe, OTUET 110 MPAKTUYECKON paboTe 2
Coaep:xanue yueOHOro MmatepuaJia
Tema 2.4
Hgomeﬁmne TPUTOHOMETpUUECKUE ypaBHEeHM. [IpocTenne TpuroHoMeTpruyeCKre HEpaBEHCTBaA. 12 1
OOpatHbie TpUroHoMeTpuueckue GyHKIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Tpuronomerpuuec
kue ypapaeHnus 1 | Ilpakruyeckas padora Ne3IIpocreiinye TpUroHOMETpUYECKHE YPABHEHUS U HEPABEHCTBA.
HEPaBEHCTBA
CamocrosiTesbHast padoTa o0yuyaromuxces 6
. TomamHss padoTta 4
2.TToaroToBKa K MPakTUUECKO# paboTe, OTUYET M0 MPAaKTHYECKOM paboTe 2
Paznen 3 Coaep:xanue y4e0HOro MaTepuajia 24 1
B3anMHO€ pacronoxeHue AByX NPsAMBIX B IpocTpaHcTBe. [lapamiensHocTs nl_]f;IMon U IJIOCKOCTH.
[TapannenabHOCTh TIOCKOCTEN. 1IepneH IMKYIAPHOCTE NPSIMOU M TIOCKOCTH. [leprienauKyisp u
TTpsivbIe 1 HAKJIOHHAsA. YTOJI MEXAY IPAMOM U IJIOCKOCTBIO. JIByrpaHHBIN yron. Yroia MeXay IIOCKOCTSIMH.
IlepnenIuKyISpHOCTE ABYX IIIOCKOCTEN. ['eomMeTpryecKkue mpeo0pa3oBaHus NPOCTPAaHCTBA!
IIJIOCKOCTH B HapajuIeJbHbIN IEPEHOC, CAMMETPHUS OTHOCUTENBHO IUIOCKOCTH. IlapaienbHoe mpOeKTUPOBAHHUE.
IDOCTDAHCTEE [Tnomaap opToroHanbHOM npoekiuu. Vi3obpaskeHre mpoCTpaHCTBEHHBIX (GUTYD.
pocTp ITpakTnueckas padora Ned Ilepnenaukyinsp U HaKJIOHHAsI K INIOCKOCTH. 4
IIpakTnyeckas padora NeSYron Mexy NpsiMOM M IMIIOCKOCTBIO.
CamocTosiTeibHasi pad0oTa 00yYAOIIHXCS 9
1.JJomamnss pabora 5
2.TToAroTOBKa K MPAKTUYECKOM paboTe, OTYET MO NPAKTHIECKON paboTe 4
Pasznen 4 Conep:xkanue yueOHOro marepuana 22 1

[IpssMoyrosbHas g;[:[eKapTOBa) CHCTEMa KOOPAMHAT B POCTpancTBe. POpMyIna pacCTOSHUSA MEXKITY
JIBYMsI TOUKaMU. Y paBHEHHUs cepbl, IIIOCKOCTH U IpsiMoii. BekTopbl. Mojtyiib BekTopa. PaBeHCTBO
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Koopaunats! u

BEKTOpPOB. CI10’KEHNE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha 4KCiIo. Pa3ioxkeHue Bekropa 1o
HAIPAaBJICHUAM. YTOJ MEXy IByMs BekTopaMu. IIpoexnns BekTopa Ha ock. KoopauHarts! BEKTOpa.

BCKTOPBI CkasisipHO€ ITPOU3BEAECHNE BEKTOPOB. Vcroap30BaHNE KOOPANHAT U BEKTOPOB IIPU PELIEHUU
MaTEMaTUYECKUX U MPUKJIAAHBIX 33]1a4.
IIpakTuyeckas padora Ne6/[ekapTroBa cucreMa KOOPAMHAT B IPOCTPAHCTBE. 4
IIpakTuuyeckas padora Ne7 JlelicTBUs ¢ BEKTOpaMH, 3aJaHHBIMU KOOPIAUHATAMU.
b
CamocrosiTesibHasi padoTa 00y4a0IIMXcs 7
1. JTomaninss pabora 3
2.IToAroToBKa K MPaKTHUECKOU pabOTe, OTUET IO MPAKTUIECKOH paboTre
4
Paszpen 5
DyHKIUHU, UX
CBOICTBA U 24
rpadguku
Tema 5.1 Coaepxanue y4e0HOro MaTepuaJia 2 1
DyHKIHH Ob6unacTh onpeaeneHuss 1 MHOXKECTBO 3HAYCHMI; rpaduk GyHKIMH, TOCTpoeHue TpaduKkoB QyHKIUH,
3a/laHHBIX PA3JIMYHBIMU COCOOAMH.
CamMocTosiTeIbHAs pad0Ta 00y4YAIOIIHXCS 1
I.JIomainss padoTa
1
Conep:kaHnue y4eOHOT0 MaTepHuaJia
MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OTPAaHUYEHHOCTh, IEPUOANUYHOCTD. [ [poMexyTKH
BO3pacTaHus U yObIBaHMsI, HAOOJIbIIIEe U HAUMEHbIlIee 3HAYSHUS], TOUKH dKcTpeMyMa. ['papuueckas
uHTepnperanus. [[pumepbl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peaIbHBIX MPOIECCaX U SBICHUSIX. 10 2
Tema 5.2 Apudmerndeckue onepanuu Haa GyHkiusaMu. CiaoxHas QyHkuus (kommo3uius). [Torstue o
. HEIPEPHIBHOCTH KITUH.
CaoiicTBa pep Pym
yrKIHIN ITpakTyeckas padora NeSliccienosanue QpyHkunu 2
CamocrosiTe1bHasA padoTa 00y4yaommxcst 4
I.JTomamnss padota 2
2. TTonrotoBka K MpakTHYECKON paboTe, OTUYET MO MPAKTHISCKON paboTe 2
Tema 5.3 Coaep:xxaHue y4eOHOr0 MaTepHaJia 2
' OO0nacts onpezeneHus 1 001acTb 3Ha4eHUM o0paTHOM QyHKIMU. ['paduk oOpaTHOM PyHKIMU. 1
Oo6parnbie
byHKII@ CamocrosiTesibHast padoTa 00y4yaromuxcs 1
YHKI JlomaniHss pabora
Tema 5.4 Conep:xanue yueOHOro MmaTrepuaa 10 2
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CrerneHHbIe, Omnpenenenus QyHkuun, ux cBokctBa u rpaduku. [Ipeodpaszosanus rpadukos. [lapannenbHbri
IIEPEHOC, CUMMETPUS OTHOCUTEIILHO OCEH KOOPAUHAT U CUMMETPHsI OTHOCUTEIBHO Havasla
IIOKA3aTCIBbHBIC, | xoopauHAT, CHMMETPHS OTHOCUTENBLHO NPIMOM Y =X, PACTSDKEHUE U CKATUE BIOJIb OCEH KOOPAMHAT.
norapupmMuIecKue IIpakTuyeckasi padora Ne9CroiicTBa u rpaduiku cuHyca, KOCHHYCa, TAHTE€HCA M KOTAaHTEeHCA. 4
u IIpakTnyeckas padora NelOIlpeoOpa3oBanus rpaduka GyHKIIH.
Tpuronomerpuuec | CamocrosiTeibHass padoTa 00y4yaommxcs 5
Kue QYHKIUH. 1. Jomamnsas padora 1
ObpartHbie 2. IloaroroBka K MpakTUYECKOH paboTe, OTYET MO MPAKTHYECKOM padoTe
TPUTOHOMETPHUYEC 4
KHe QyHKIUN
Pa3znen 6 Conep:xkanue yueOHOro MaTepuaa 10 1
OcHOBHBIE IOHATUS KOMOMHATOPHUKH. 3a[a4i Ha MOJCYET YKCIa Pa3MEILIECHUHI, IEPECTAHOBOK,
Kombunaropuka | coueranmii. Perenne 3ama4 Ha nepebop BapuantoB. Popmysa 6unoma HeroToHa.
Mughpepenyuposannwiit 3auem 2
IIpakTnyeckas padora NellPemenne KOMOMHATOPHBIX 3a7a4.
CamocrosiTesbHas padoTa o0yyaromuxcs 4
1. Tomamiusist pabota 2
2. TToarotoBKa K NPakTHYECKON paboTe, OTUYET MO MPAKTHIECKON paboTe 2
Paznen 6 Conep:xanue y4e0HOro MmarepuaJjia 6 1
KomOunaropuka | CBoMCTBa OMHOMMHAIBHBIX KOO(PQUIMERTOB. TpeyroabHuK I1acKas.
(mpopomxkenue) | CamocTosiTeIbHAsi pa0oTa 00y4aKIIMXCS 2
Jomamuss pabora 2
Paszpen 7 16
DeMeHTHI TEOPUH
BEPOATHOCTEN U
MaTeMaTU4ECKON
CTaTUCTUKU
Tema 7.1 Coaepxxanue yueOHOro MmaTepuasa
' CoOpITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHNE BeposiTHOCTeN. [loHATHe 0 8 1
DNeMEHTBI TEOPUHU | He3aBUCHMOCTH COOBITHIL. JINCKpeTHAs ClyyaiiHas BeIMUMHA, 3aKOH ee pacrpeienenus. UncioBble
BEpOSTHOCTEI XapaKTEPUCTUKU AUCKPETHOU CIy4aliHON BEIMYUHBI. HOIESITI/IG 0 3aKOHE OOJIBIINX YHCEI.
IIpakTuueckasi padora Nel2BrruncieHne BEposiTHOCTEH 2
CamocrosiTe1bHas padoTa 00y4yaommxcst 5
I.TomamHss padorta 3

13




2. [loaroroBka K MpakTUUECKOH paboTe, OTYET MO MPAKTHIECKOU padoTe

2
Conep:kaHue y4eOHOT0 MaTepuaJia
Tema 7.2
IIpencraBnenue qaHHbIX (TaOIUIBI, JMarpaMMbl, Tpa()uKu), TeHEpalbHas COBOKYIIHOCTh, BEIOOPKa, 8
DIIEMEHTHI cpennee apudmerndeckoe, Meauana. [loHsTHe 0 3a7a9aX MaTeMaTUYECKON CTAaTUCTUKH. PereHne 1
Maremaruueckoii | NPAKTHYECKHX 3a71a4 C IPMMEHEHUEM BEPOATHOCTHBIX METOJIOB.
CTaTUCTHKU -84 [ CaMocTOATE/ILHast paGoTa 00y4aloMXCs 2
[.Tomamnss padora 2
Pa3znen 8
MHOTOrpaHHHKY | 30
KpyTJjble Tela
Tema 8.1 Coaepxxanue y4e0HOro MarepuaJia 10
MHOrOTpAHHUKH Bepmunsl, pedpa, rpanu MHOTOrpaHHUKa. PazBepTka. MHOTOrpaHHble yribl. Beimykiibie 2
MHororpaHHuku. Teopema Ditnepa. [Ipusma. [Ipsimast u HakiioHHast npu3Ma. [IpaBunbpHas npusma.
[Tapannenenunen. Ky6. [Tupamuna. [IpaBunsHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
Cummerpuu B KyOe, B mapajjiesienumese, B npuzMe u nupamujae. CeueHus Kyoa, Ipu3Mbl U
nupamuibl. [IpencraBieHue o mpaBUIbHBIX MHOTOTPaHHUKAX (TETpadape, Kyoe, OKTajipe,
JIOJIEKAdIPE U UKOCAIPE).
CamocrosiTtesbHast padoTa o0yyaruuxcs )
1. lomamrHsst pabota 3
2. Ilpe3enTanus Ha Temy «lIpaBuiIbHBIE MHOTOTPAHHUKH B IPUPOJIE, B APXUTEKTYPE U )
CTPOUTEIILCTBEY.
Conep:kanue y4eOHOTro MaTepuaJia
[MunuHap U KOHyC. YCceueHHbIN KoHyC. OCHOBaHME, BHICOTA, OOKOBask IOBEPXHOCTh, 00Opa3yo1as, 10
Tema 8.2 %aSBepTKa. OceBble ceueHMs U cedeHHUs], napajuienbHble ocHoBaHuto. [llap u chepa, nux ceuenus.
Tena u acaresbHas IJIOCKOCTh K chepe.
CamocrosiTeibHasA padoTa 00y4yaommxcst 6 2
TOBCPXHOCTH I. JlomarmHsis paboTa 5
BpalleHus
2.IIpe3enTanus Ha TeMy «Tena BpallleHUs B ObITY U TEXHUKEY 2
3. CocTaBneHnue cnpaBo9YHON TaOmmnbl «1eaa BpallieHus» 2
Coaep:xanue yueOHOro MmaTepuaJia
Tema 8.3
O0beMm u ero usmepenue. MarerpanbHas popmyna oobema. @opmysiel 00bema Kyoa,
N3mepenns B IPSIMOYTOJILHOTO TIapaJuiesienuie ia, MPpU3Mbl, HuIuHApa. Dopmysisl 00beMa MUpaMUIbl U KOHYyCA. 10 2
OpMYJIbI IIOMIA/IU OBEPXHOCTEN UIMHIPA U KOHYyca. PopMylibl 00beMa apa u IJIoIanan
reomeTpun ctepsl. [Togobue Ten. OTHOMIEHUS TUTONIA/IeH TOBEPXHOCTEN U 00bEMOB MOAOOHBIX TEJ.
IpakTuyeckas pa6ora Nel3Brruucienue miomnanei, 00beMOB MHOTOTPAHHUKOB M KPYTJIBIX TEJl 2
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CamocTosiTeJIbHAs pad0Ta 00YYAKOLIHUXCS ¢
1. JlomamHssa paboTa 2
2.MI3rotoBineHue MoZesIe MHOTOTPAHHUKOB U TEJI BPAILCHHUs, BBIUMCIICHHE IIJIOLAIA UX ITOJIHOU 4
IOBEPXHOCTHU
3. [ToaroroBka K MpakTUYECKOM padoTe, OTYET IO MIPAKTHYECKOM paboTe 2
Pa3nean 9
Hauana
MaTEeMaTHYECKOTO 30
aHayn3a
Tema 9.1 Coaepixanue y4eOHOro MaTepuasia § 1
ToCIe[OBATENBHO CrocoOsl 3a1aHKs 1 CBOMCTBA YUCJIOBBIX TOCAeA0BaTeIbHOCTEN. [ToHATHE O penee
1ocIe10BaTeNbHOCTH. CyliecTBOBAHUE NIPE/iea MOHOTOHHOM OIPaHMYEHHOM MOCIIEN0BATENBHOCTH.
CTH CymMupoBaHue nocieaoBaTenbHocTe. beckoHeuHo yObIBarolias reoMeTpuueckas Iporpeccus 1 ee
CyMMa.
CaMocTosiTeJIbHAs pad0Ta 00y4YaloLIUXCs 2
Jomainss padora 2
T 9.2 Coaep:xanue yueOHOro MmatepuaJia
eMa <. [TonsTre 0 Ipou3BOIHON (PYHKLIUU, €€ TEOMETPUYECKUN U PU3MYECKUN CMBICIL. Y DPABHEHHE
[IpousBoHas KacaTesbHOM K rpaduky ¢pyHkuuu. [IponsBoanbie CyMMBI, pa3HOCTH, NPOU3BEACHHUS, YACTHEIE.
IIpon3BOIHEIE OCHOBHEIX 3JEMEHTAPHBIX (PyHKIMH. [IpuMeHeHnEe NPOU3BOIHOM K HCCIIEI0BaHUIO 24
KIMH 1 ocTpoeHuto rpadukos. [Ipon3BoaHbie 00paTHONW (PYHKINN U KOMITIO3ULIUN (DYHKIUH.
pPUMEPBI HCIIOJIb30BaHMsI IPOU3BOIHOM U1 HAXOKIEHUS HAWITYUIIEro PEIICHNs B IPUKIIAIHbIX
3ajadax. Bropas npousBoaHas, ee reoMeTpruuecKuil 1 GU3NIECKH CMBICIL. 1
IIpakTuyeckas padora Nel4dBeruncnenue npou3BOIHBIX AITEOPandeCKUX (PYHKIMH.
IIpakTnyeckas padora Nel5 VccnenoBanue GyHKINHU C TOMOIIBIO TPOU3BOIHOM. 4
HaxosxaeHre HauOoJIbIlIero, HAMMEHbIIETr0 3HAYeHNs U SKCTPEMaIbHbIX 3HAaUeHUH QYHKINH.
CamocrosiTesibHasi padoTa o0y4yaruuxcs 11
[.Jomamnss pabota 5
2. TToAroToBKa K IPaKTHUECKOM paboTe, OTYET IO MPAKTHUECKON paboTe 4
3. CocraBiieHue cripaBoYHON Ta0auLbI 110 TeMe «IIpon3BOAHBIE 3IIEMEHTAPHBIX (YHKIIUN, 2
Pasznen 10 Conep:xanue yueOHOro marepuana 18 1
IIprMenenye ONpeaENEHHOr0 UHTErpaa Ul HaX0KAE€H)S IO KPUBOJIMHEMHON TPaIeLUH.
®opmyna Hetotona—IJleitonuna. [Ipumepsl npuMeHeHust UHTerpaia B (pu3nke U TeOMETpUH.
Marerpan u ero ITpakTyeckas padora Nel6 [Ipumenenne nuTerpana K BBIYMCICHUIO (PU3HUECKUX BEJIIMYUH U 2
IIPUMEHEHNE IJIOLIAJEH.
CamocrosiTesibHasi padoTa 00yyarOUIUXCS 8
I.JTomamnss padota 6
2. TToarotoBka K MpakTHYECKON paboTe, OTYET MO MPAKTHISCKON paboTe 2
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Pasznen 11
Kopuu, crenenu u

30
J0rapuQMbI
Tema 11.1 Coaep:xkanue yueOHOro Mmarepuaa 12 1
KopHu HaTypajJbHOU CTETICHH M3 YHMCIIAa U MX CBOUCTBA. CTENCHHU C pallMOHAIBHBIMU [T0Ka3aTEIISIMH,
Kopnu u creneny | ux cpoiicrBa. CTEICHH ¢ ACHCTBUTEIBLHBIME TIOKa3aTesiMu. CBONCTBA CTEMCHH C JICHCTBUTEIBLHBIM
IIOKA3aTeJIEM.
IpakTuyeckast padora Nel/.IIpeoOpazoBanue BEIpaKEHHUH, COAEPIKALIMX PAJUKAIIBL.
IIpaxTuyeckas padora Nel8[IpeoOpasoBanue BEIpaKEHUI, COLEPKALNUX CTEIIEHU C APOOHBIMU U
H p 4
OTPULATEIILHBIMU [T0KA3aTEISAMHU.
CamocrosiTe1bHasA padoTa 00y4almMXxcs 6
[.Tomamnss padota 2
2. I[ToAroToBKa K MPaKTHYECKOW paboTe, OTYET MO MPAKTUIECKON paboTe 4
Tema 11.2 Coaepixanue y4e0HOro MaTepuaJia 10 1
OcHOBHOE TOrapu(MUIECKOE TOKIAECTBO. JleCATUUHBIE U HATypabHbIE JorapuMmel. [Ipasuna
Jlorapugm. neiictBuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.
Jlorapugm uncia -
pd IIpakTuyeckas padora Nel9IIpeoOpa3zoBaHue BelpaKeHUM, COAEPKALLNX JIOTapU(PMBI. 2
CamocrosiTesibHas padoTa 00y4yaroIuxcst 5
[ .JTomarmsist paboTta 3
2. TToAroToBKa K IPAKTUYECKOM paboTe, OTUYET IO IIPAKTUYECKON paboTe 2
p p p P
Tema 11.3 Coaep:xaHue y4e0HOro MmarepuaJjia 8 1
ITpeoOpaszoBanKe panmoHaIbHBIX, HPPAIIMOHAIBHBIX CTEIIEHHBIX, IOKA3ATEIbHBIX U
I[IpeobpasoBanue JIOrapu(MHUYCCKUX BRIPAKCHHUM.
AIre6PanIecKux CamocTrosiTeibHasi padoTa 00y4AIOIIHXCS 2
. . TomamHss padota
BBIpaXEHUI 2
Paznen 12.
VYpaBHeHUS U 23
HEPaBEHCTBA
Tema 12.1 Conep:xanue y4e0HOro MmarepuaJjia 10 1
VpaBHEHHS 1 PanunonanbHble, UppalMOHAIILHEIE, T0OKAa3aTEIbHBIE, JTOTaPU(YMUIECKUE U TBI/IFOHOMeTpI/IquKI/Ie
YPaBHEHUS U CUCTEMBL. PABHOCUIIBHOCTh YPaBHEHUM, HEPABEHCTB, CUCTEM. OCHOBHBIE IIPUEMBI UX
CUCTEMBI peneHus (pazioXKeHne Ha MHOKUTEIH, BBEJICHHE HOBBIXHENU3BECTHBIX, MOJCTAaHOBKA, TpadUuecKuit
ypaBHeHui meron).
IIpakTnyeckas padora Ne20 OcHOBHBIE IPUEMBI PELIEHNS YPABHEHUH. 2
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CamMocTosiTeJIbHAS pa0d0Ta 00yYaKIIUXCS 8
.Tomamnss padota 2
2.11oaroToBKa K MpakTUUECKOM paboTe, OTYET 10 MPAaKTHYECKOM padoTe 2
3 Paznaborka yueOHOro NpoOEKTa 0 TeMe «AHAIIU3 METOAOB PEILCHHUS JOrapU(pMUIECKHX 4
YpaBHEHUN»
Tema 12.2 Coaep:xaHue y1e0HOr0 MaTepHaJia 8 1
HepaBenctBa PaunoHanbpHble, UppallMOHAIIbHBIE, TOKA3aTEIbHbIE U TPUTOHOMETPUYECKUE HEPABEHCTBA.
OCHOBHBIE TPUEMbI UX PELICHHUS.
CamMocTosiTeJIbHASI Pa00Ta 00YYAIOIIUXCS 5
I.JIomamnss padota 3
7 Parnaborka yyeOHOrO IPOEKTA [0 TEME «AHAIU3 METOAOB PEIICHHUS JIOrapU(PMUIECKUX 2
YPaBHEHUW
Tema 12.3 Coaep:xanue y4e0HOr0 MaTepHaJIa 2 2
Hcnonpzosanne | Meton nnrepsainos. H300paxeHne Ha KOOPAMHATHON INIOCKOCTU MHOKECTBA PELIEHUH ypaBHEHUH
CBONCTB U Y HEPABEHCTB C ABYMS IEPEMEHHBIMHU M X CUCTEM.
rpaMKoB CamocTrosiTesibHasi pad0Ta 00y4AIOIIHXCS 2
Gynxui npu T PaznahoTka yueOHOro NPOEKTa II0 TeME « AHAIU3 METOJO0B PEIIEHUS JTOrapU(PMUIECKUX
peucHnu YpaBHCHUH 2
ypaBHEHUH U
HEPABEHCTB
Tema 12.4 Coaep:xkaHye y4eOHOro MaTepuaJja 1 1
[IpuknagHsie IIpuMeHeHre MaTeMaTUYeCKUX METOJ0B JJIsl PEIICHUS COJEP KATENbHbIX 33a4 U3 Pa3IMUHbIX
3a/1auu o0JlacTell HayKU W NIpakTUKU. MIHTepripeTanus pe3yibTrara, y4eT pealbHbIX OTPaHUYEHUMN.
KonTpoabHas padora (urorosas). 2

JU1st XapaKTepUCTUKH yPOBHSI OCBOCHHS y4eOHOT0 MaTepHasa UCHOIb3YIOTCS CIEAYIONe 0003HAYCHUS:

1. — o3HaKoMuUTENBHBIN (Y3HABaHHE paHee U3yUEHHBIX 0OBEKTOB, CBOICTB);

2. — penpOoyKTUBHBIN (BBIMOJIHEHHE ICATSILHOCTH MO 00pasily, HHCTPYKIIMU WITH MOJT PyKOBOJICTBOM)
3.—MpOJYKTUBHBIH (TUIAHKPOBAHKUE U CAMOCTOSTENILHOE BBITIONIHEHHE JAEATEILHOCTH, pEelIeHUe MPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILIUHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00eCleYeHnI0
Peanuzamuss  ydyeOHOM  AMCIUIUIMHBI  TpeOyeT Hauuuusg y4eOHOro KaOuHeTa
«MaremaTtukay.

ObopynoBaHue y4eOHOro KabuHera:
1. mocamodHbBIe MeCTa MO KOJUYECTBY O0YJarOITUXCS;
2. pabodee MECTO IPEroaaBaTeNs
3. y4eOHO-HArIsAHbIE TMOCOOMs (IIAaKaThl, CXEMBbI, TAOIHIIBI, pa3JaTOYHBIA
TUIAKTUYECKUN MaTepuai, mocoOusi, MHCTPYMEHTHI, U T.1.)

TexHuueckne cpeacTBa 00yUeHHS:

OobopynoBanue JadopaTopuu U padoYuX MecT JI1adopaTopum:
- MOCAI0YHBIE MECTA MO KOJIWYECTBY CTYICHTOB,;
- paboyee MecTO IpenogaBaTes;
- MYJIbTUMEIMINHBIA TPOEKTOP;
- OKpaH;
- CTEHJIBl U TUTIAKATHI IO TEMaM M pa3zesiaM JUCIUTUTHHBL.

3.2. UudopmanuonHoe odecnieyeHrne 00ydyeHust

Cnncok Jureparypbl 1JI 00y4al0muxcst

Oobsi3aTesqbHas IMTEPaTYpa

1. Mopakosuu A. I'. Anrebpa u Hauana ananusa. 10 — 11 knaceel. B 2 4. Y. 1. YueGHuk 1is
o0mieoOpa3oBarenbHbIX yupexaenuii / A. I'. Mopakosuu. — 8- e u3n.,
Crep. — M.: Muemo3uHa, 2013.

2. Mopakoud A. I'., lenumesa JI1.O. u ap. Anrebpa u Hadana aHanu3a. 10 -11 k1. B2 4.
Y.2. 3apaunuk ais obmeodpazoBaTenbHbIX yupexkaennii / [loxg pen. AT
MopakoBuya. — 6 — e u3z., M.: Muemosuna, 2013.

3. Tloropenos A.B. 'eomerpusi: YueOnuk s 10 — 11 k1. 001mieo0pa3oBar. yIpeK ACHHIA:
6a30BblIi 1 poguIbHBIN ypoBHU. — 13 — e u3a. — M.: [Ipocseenue, 2014.

4. KommoropoB A.H. u 1p. Anrebpa u Hauana aHanmu3a. YueOnuk s 10 — 11 .
001eo0pazoBaTenbHbIX yupekaeHuit — 17 — e u3a. - M.: IIpocBemienue, 2012.

JdomostHnTEIbHAS
1. Anumos UI.A. u ap. Anrebpa u Hayana ananusa. 10-11 ki.: YueGHuUK as
o01m1eo0pa3oBar. yupexaeHuid: 6a30Bblid ypoBeHb. — 18-u3n. — M.: [Ipocsemienue,
2012.
2. Aranacsu JI.C. u np. I'eomerpust: YueOnuk anst 10 — 11 k1. o6ureo6pazonar.
yupexaeHni: 6a30BbIi U MpoduibHEIH ypoBHH. — 13 — e m3a. — M.: [Ipocemenue, 2014.

Jluteparypa 1Jist npenogaBareJis
1. Anekcanapos A.Jl., Bepuep A.JI., Peokuk B.U. ['eomerpus (6a30BbIif U TpoQHIbHBIIR
ypoBHH). 10—11 k.- M., 2012.
2. Aranacsn JI.C., Bbyry3zos B.®., Kagomuer C.b. u gap. I'eomerpus (6a3oBblii u
npoduneHeli ypoBau). 10-11. — M., 2011.
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Komsrun F0.M., TkaueBa M.B, ®@enepoBa H.E. u np. mox pen. XKmkuenko A.b. Anredpa
Y Hayajla MaTeMaTH4YeCKoro aHaiau3a (06a30Bbiid W nmpoduibHbd ypoBHH). 10 KiI. — M.,
2014.

Huxonbckuit C.M., IloramoB M.K., PemernukoB H.H. m np. Anrebpa m Hauama
MaTeMaTHYeCKOro aHanusa (6a3oBeiid ¥ npoduibHbI ypoan). 11 k1. — M., 2011.
Huxonbckuit C.M., IloramoB M.K., PemernukoB H.H. m ap. AnreOpa m Hauama
MaTeMaTHYeCKOro aHanm3a (6a30Bblid U MpodWIbHEIH ypoBHHK). 10 k1. — M., 2012.
[Hapeirun U.®. I'eomerpus (6a30Bwiit ypoBers) 10—11 k1. — M., 2014.

HNuTepHeT-pecypcebl:

«KBanT»: )xypHan. ®opma noctyna:kvant.mirrorl.mccme.ru/
DnekTpoHHas Oubiauoreka. @opma nocryna: www.math.ru/lib/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TV CHUILIAHBI

KoHTposb 1 olleHKa pe3ysbTaTOB OCBOEHHS yU€OHON TUCLMILIMHBI OCYLIECTBIISETCS
IpernojaBaTesIeM B MPOLECCE MPOBEACHUS MPAKTUUYECKUX 3aHATHI U J1aOOpaTOPHBIX
paboT, TECTUPOBAHMUS, A TAK)KE BHIMOJIHEHUS CTYJCHTaMU UHINBUyaJIbHBIX 3a/laHU,
IPOEKTOB, HcciaeaoBaHuil. I TOroBbIil KOHTPOJIb O AUCHUILUIMHE MPOXOIUT B hopMe

TCCTUPOBAHUA.

Pe3yabTathl 00yueHus

DopMBbI U METOIBI KOHTPOJISI U OIl€HKH
pe3yJbTaToB 00y4eHusI

OcBoO€CHHBIC 3HAHUA:

3HAYEHUE MAaTEMATUYECKOW HAYKU TS
pelieHus 3a/1a4, BOSHUKAIOIINX B TEOPUU U
MPaKTUKE; ITUPOTY U B TO K€ BPEMs
OTPaHUYECHHOCTb MPUMEHECHUS
MaTeMaTHYECKHUX METO/IOB K aHAIU3Y U
HCCJIEIOBAaHUIO TIPOIIECCOB U SIBJICHUH B
MIPUPOJIC U 0OIIECTBE;

Jomamnusisg pabota, ayuTopHas
caMOCTOsITeNIbHas paboTa, TECT, MPOEKT

3HAYCHHE MPAKTUKHU U BOTIPOCOB,
BO3ZHUKAIOIINX B CAMON MaTeMaTHKe JJIst
dbopMUpOBaHUS U PA3BUTHUS
MaTeMaTH4YE€CKON HAyKW; UCTOPHIO
Pa3BUTHS MOHSATHUS YHCIIA, CO3/IaHUS
MaTeMaTUYECKOro aHalln3a,
BO3HUKHOBEHHUS U Pa3BUTHS T€OMETPHUU;

Jlokmang

YHHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKU

Jomamusis pabota, ayuTopHas

MaTeMaTH4YeCKUX  PacCyKJEHHH,  HX | CaMOCTOsTeNbHAS paboTa, TECT
MPUMEHUMOCTh  BO  BCEX  O0yacTix

YEJI0BEYECKOM JIEATEIbHOCTH;

BEPOSATHOCTHBIA  XapakTep  pas3in4HbIX | JloManiHsas paboTa, ayquropHast
MPOIIECCOB OKPYXKAIOIIETO MUPA. caMoCTosATebHAs paboTa, TECT
OcBoeHHbIE YMEHUS:

BBIIONHATE ~ apuMeTHIecKue IeicTBHs | JlomamHss paboTa, ayAMTOpHAs
Hax  duciamu, — CO4CTas  yCTHRIC M | capmocrosTenbHas paboTa, TeCT
[HCHMEHHBIE [IPHEMBI; HaXOJUTh

NpUOJIMKEHHBIE  3HAYEHMs BEJIMYUH W

MOTPENIHOCTH BBIYHMCIICHUN (a0CONOTHAS U

OTHOCHTENIbHAs); CPaBHHMBATH YMCIOBBIC

BBIPA)KCHHUS;

HAXOMUTh 3HAYCHHS KOPHs, CTeNeHH, | JloMammHss paboTa, ayAMTOpHAs
norapugma, TPUTOHOMETPUHCCKUX | camocTosATENbHAS pabOTa, TECT, IIPOSKT
BBIPDOKCHUII HA OCHOBE OIIpEJCIICHUS,

HCIIONB3Ys npu HEOOXO0JUMOCTH

MHCTPYMCHTAJIbHBIC CpelcTBa;
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MOJIb30BAaThCsl  MPUOIMIKEHHOM  OIICHKOMU
IIPY NMPAKTUYECKUX PacyeTax;

BBITMIOJHATE MPeoOpa3oBaHus BbIpaXKEHUH,
npuMeHsisi  QopMyJibl,  CBSI3aHHBIE  CO
CBOMCTBAaMH  CTEIEHEW,  JorapudmMoB,
TPUTOHOMETPUUYECKUX (DYHKIUH;

Jomamnss paboTa, ayuTopHas
caMoCTOsITeNbHasl padoTa, TECT, MPOECKT

BBIUMCIIATh  3HAYEHUE  (QYHKIMH IO
3aJaHHOMY 3HAQ4YEHHUIO apryMeHTa IpHu
pa3IUYHBIX crioco0ax 3aaHus GyHKINY;

Jomamnusisg pabota, ayquTopHas
camMoCTOsITeNNbHAs paboTa, TECT

OIIPELEATh OCHOBHBIE CBOWCTBA YUCIIOBBIX
(GyHKUIMH,  WUIIOCTPUPOBATH  UX  Ha

rpadukax;

Jomamnss paboTa, ayJuTopHas
caMOCTOATeNbHas paboTa, TECT

CTPOUTh TpaUKU H3YYEHHBIX (PYHKIH,
WITIOCTPUPOBATh IO TIpaduKy CBOMCTBaA
3JIEMEHTApPHBIX (YHKIIMIA;

Jomamnusis pabota, ayquTopHas
camMocCTosITeNbHAs paboTa, TECT

UCIIONB30BaTh MOHATHE (GYHKIMH Uit | JlomManiHss paborta, ay JuTOpHas
ONMHCAaHWsS W AaHalu3a 3aBUCHMOCTEH | CAaMOCTOSTENbHAs paboTa, TeCT, TOKIa
BEJTUYHH;

HAaXOMUTh IPOM3BOJIHBIC 3JIEMEHTAPHBIX | JloMamHsas paboTa, ayMTOpPHAas
yHKIM; CaMOCTOsITeNIbHAsT paboTa

WCMOJIb30BATh MMPOU3BOAHYIO JIJISI U3YUEHHUS
CBOMCTB b yHKIHHA U TOCTPOECHUS

rpaduKoB;

Jomamnusis pabota, ayquTopHas
camMoCTOsITeNbHAs paboTa

MPUMCHSTH MTPOU3BOIHYIO JIUISI TIPOBEICHUS
NPUOMMKCHHBIX ~ BBIYUCIICHHUH,  peIaTh
3ala4yd  TPHUKIQJHOTO  XapakTepa Ha
HaxO0XKICHUE HauOOJIBIIETO u
HauMEHBIIIETO 3HAYECHUS;

Jomamruss pabota, ayAuTopHas
camMocCTosITeNbHAs paboTa

BBIUMCIATL B MPOCTEUIIMX  CIydasx
IUIOIAAA U OOBEMBI C WCIIOJIB30BAHUEM
ONPEAECICHHOI0 HHTErpaa;

Jomamnsig pabota, TeCT, ayAUTOPHAS
camMocCTosITeNbHAs paboTa

peliaTe palMOHAJIbHBIC, IIOKA3aTEJIbHBIC,
Jorapu(pMuU4ecKkue, TPUTOHOMETPUUYECKUE
YPAaBHEHHUsI, CBOJSIIMECS K JIMHEWHBIM H

Jomainnss pabota, ayquTopHas
camMocCTosITeNbHAs paboTa

KBaJ[paTHbIM, a TaKXK€ aHAJIOTMYHbIE
HEPABEHCTBA U CUCTEMBI;
HCIIOJIb30BATh rpaduIeCcKuid Mero | [lomammHsis paboTta, ayguTopHas

pELICHNS] YpaBHEHUN U HEPABEHCTB;

caMoCTOsITENbHAs padoTa

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH
pellleHUs  ypaBHEHUM, HEPABEHCTB U
CHUCTEM C ABYMsI HEU3BECTHBIMU;

JomaiHss paboTa, ayJuTOpHas
camocCTosATeNbHas padoTa

COCTaBJISAITh M peElllaTh YpPaBHEHUS W
HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM 4HCIE
MIPUKIJIA/IHBIX) 3a]]a4ax.

Jomamusisa pabota, ayquTopHas
caMoCTOsITeNbHAs paboTa

pemaTh  mpocreiiimue  KOMOWHATOPHBIE
3aJa4d METOJOM TMepedopa, a TakkKe C
MCIOJIb30BAHUEM U3BECTHBIX (OPMYIT;;

Jomaiusisa pabota, ayquTopHas
caMoCTOsITeNbHAs paboTa
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BBIUUCIIATE B IPOCTEHIIMX  ciaydasx
BEPOSITHOCTH  COOBITUM  HAa  OCHOBE
H0JICUETa YMCIIa UCXO/I0B

Homamnnss pabota, ayAuTOpHas
camMoCTOsITeNbHAs padoTa

pacIio3HaBaTh Ha 4YepTeKax M MOJEIAX
MIPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpeXMepHble OOBEKTHI C UX ONUCAHUSIMH,
N300paKeHUSIMH;

Jomamruss pabota, ayAuTopHas
caMoCTOsITeNbHAs paboTa

ONMCHIBATH  B3aMMHOE  PACIOJIOKEHUE
IPSAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE,
apryMEeHTHpPOBAaTh CBOU CYXKIEHHS 00 3TOM
PaCIIOJIOKEHNH;

Jomamnssa pabota, ayJuTopHas
caMmocCTosATeNNbHas padoTa

AHAJIIM3UPOBATL B HpOCTCﬁHIPIX cilydasax
B3aMMHOC  PAaCIIOJIOKCHUC O0OBEKTOB B
IIPOCTPAHCTBC,

Jomamnssa paboTa, ayJuTopHas
camMocCTosATeNNbHas padoTa

I/1306pa)KaTB OCHOBHBIC MHOTOI'paHHUKHW H
KPYTJIbBIC TCJIAa; BBIIIOJIHATL YCPTCIKHU I10
YCJIOBHUAM 3a1a4;

JomamHss paboTa, ayauTopHas
caMOCTOsITeNIbHasl paboTa, U3TOTOBICHUE
MoOJeJei

CTPOUTH TMpocCTeWIIne ceyeHus Kyoa,
MPU3MBI, IUPaAMUJIbI;

Jomamnusis pabota, ayJuTopHas
caMoCTOsITeNbHAs paboTa, IPEe3eHTALUH

pelIaTh INIAHUMETPUYCCKUE U TIPOCTECHINNE
CTEPEOMETPHUCCKHE 3a71a49u Ha
HAXOXJCHHE TICOMETPUUYCCKUX BCIMYUH
(nnvH, yrioB, mwiomanaei, o0beMoB);

Jomamnss pabota, ayquTopHas
camocTosATeNbHas paboTa, TecT

HCIIOJIb30BATh MPHU PELICHUU
CTEpPEOMETPUUECKUX 3a]a4
TUTAaHUMETpUYecKre (haKThl U METO/IBI,

Jomamruss pabota, ayAuTopHas
camMocCTosITeNbHAs paboTa

MPOBOAUTH JOKA3aTCIbHBIC PACCYXKACHUA B
XOJ€ pCUICHUA 3a1a4.

Jomainnss pabota, ayquTopHas
camMocCTosITeNbHAs paboTa
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