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1. ACHIOPT PABOYEM MPOT'PAMMBbI YUYEBHOM JTUCIUITIJIMHBI

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

Pabouas mporpamma yudeOHoi nucummuimHbl bJ[.03 Martemaruka sBISeTCS
YacThI0 MPOrpaMMbl MOJATOTOBKHU CIICIIMATMCTOB CPEIHETO 3B€HA B COOTBETCTBUH C
OI'OC CIIO nns cnenuansHoctd  44.02.03 Ilemaroruka AOMOTHUTEIBHOTO
oOpa3oBaHMs.

1.2. MecTo y4eOHON IMCHUILIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKHU
CIeLMAJTHUCTOB CPeIHero 3BeHa:
JNucuumuna bJ[.03 MaremaTtrka BXOJIUT B [IUKJ CPEIHETO (ITOJTHOTO) OOIIETro

oOpa3oBaHus B KauecTBE 0A30BOM IUCHUILIUHBI.

1.3. Heau u 3agaun y4eOHOM JUCHUIIMHBI — TPeOOBAHHUSA K pe3yJbTaram
OCBOEHUSI JUCHUITHHBI:

OcBoeHnue cojiepkanusi yueOHON TUCHUIUIMHBI «MaTemaThuka» oOecreyrBaeT
JIOCTHKEHHE CTYAICHTaMU CIIEYIONINX Pe3yJIbTAaTOB:

JINYHOCTHBIX:

— c(OopMUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHUKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SBICHUW W TPOIIECCOB, UIEAX M METOJaX
MaTEeMaTHKH;

— IMMOHUMAaHWE 3HAYUMOCTH MaTEMAaTHKH JIJIs1 HAydHO-TEXHHUECKOTO Mporpecca,

—  chOpMHpPOBAHHOCTh OTHOIIECHHWS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBeYECKON KyIbTYphl Uepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMAaTHKH,
ABOJIIOIIMEH MaTEMaTHUYCCKUX UJICH;

— pa3BUTHE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHUS,
QITOPUTMHUYECKON KYJbTYPbl, KPUTUYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOJIMMOM
U1 Oyayiient nmpodecCuoHANBHOM IeATeIbHOCTH, TS MPOJAOJDKEHHUST 00pa30BaHUS H
caMmo00pa3oBaHus;

— OBJIaJICHWE MATEeMAaTHYECKUMHU 3HAHUSMU M yYMEHUSMHU, HEOOXOIUMBIMH B
MTOBCETHEBHOM JKM3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCITUTIINH U
JTUCITUTUINH TPo(eCCHOHATBHOTO HUKJIA, JIJIS TIOJydeHHsI 00pa30oBaHus B 00JIaCTsX,
He TPeOYIONUX YIIIyOJICHHONW MaTeMaTUYECKON TTOITOTOBKH;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHHWIO, B TOM  4YHCIE
caM000pa30BaHNI0, Ha NPOTSHKEHWHW BCEH JKM3HW; CO3HATEIBHOE OTHOIIECHHE K
HEIMPEPBIBHOMY O00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW NPO(ECCHOHAIBLHON W
OOIIECTBEHHOU JICATCIIHLHOCTH;

— TOTOBHOCTb MW CIOCOOHOCTh K CaMOCTOSATEIbHOM TBOPYECKOM U
OTBETCTBEHHOU JIEATCIILHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOW PabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIEI0BATENBCKOM, MPOSKTHON
U IPYTHUX BUJIAX NESATEIbHOCTH;



— OTHOIICHHUE K MPO(HEeCCHOHATHLHON ACITEIPHOCTA KaK BO3MOXHOCTH YUaCTHUS
B PCIICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0JieM;

MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSITEIbHO OIpPEACATh LU ASATCIBHOCTH U COCTaBIIATH
IJIaHBl  JICSITEIBHOCTH; CaMOCTOSTENIbHO  OCYIIECTBIATh, KOHTPOJIUPOBAThH U
KOPPEKTHPOBATh JICATECIIBHOCTh; MCIOJIb30BaTh BCE BO3MOXXHBIE PECYypChl IS
JIOCTUKEHUS TIOCTABJICHHBIX IIEJIeN U pean3aliy TIaHOB JEATEIbHOCTH; BRIOUPATH
YCIEUIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUsX;

— YMEHHE TPOAYKTUBHO OOMATHCI W B3aUMOJCHCTBOBATH B TIPOIlECCe
COBMECTHOM AESATEIbHOCTH, YUYUTHIBATh MO3UILIMU JPYTUX YUYACTHUKOB JICSITEILHOCTH,
¢ PexTUBHO pazpeniaTh KOHPIUKTHI;

— BJIQJICHUE HaBBIKAMU I[IO3HABATENIbHOW, Yy4e€OHO-UCCIIEIOBATEIILCKON U
MPOCKTHOM JEATEIbHOCTH, HAaBBIKAMHU pa3peliecHus MpobiieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbBHOMY IMOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIUYHBIX METOJIOB O3HAHUS,

— TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOATEIbHOW HWHOOPMAIIMOHHO-
M03HABATEILHONU JEATEIbHOCTH, BKJIIOUAs YMEHUE OPUCHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX HWH(pOpMaIuu, KPUTHYECKH OICHMBATh W  HHTEPIPETUPOBATH
nH(pOpMaIHIO, TTOIyYaeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB;

— BJAJCHUE S3BIKOBBIMU CPEJACTBAMH: YMEHHE SICHO, JIOTUMHO M TOYHO
U3JIaraTh CBOI TOYKY 3PEHUsI, UCTI0JIb30BATh a/ICKBATHBIC SI3bIKOBBIC CPEJICTBRA;

— BJaJICHUE HaBbIKAMU T[IO3HABaTEIbHOW pedieKcuu Kak OCO3HAHUS
COBEpIIAEMbIX JICUCTBUA W MBICIUTENBHBIX MPOIECCOB, UX pE3yJbTaTOB W
OCHOBAHUM, TPaHUI] CBOErO 3HAHUSI M HE3HAHHUS, HOBBIX MO3HABATEJIbHBIX 3a7a4 U
CPEACTB ISl UX TOCTHXKEHUS;

— IEJCYCTPEMIICHHOCTh B TTIOMCKaX U MPUHITUU PEIICHHUH, COOOPa3UTEILHOCTD
U UHTYHUIMS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX TIPEACTABICHUN, CIIOCOOHOCTH
BOCHPUHHUMATh KPacoTy U TapMOHUIO MUPA;

npeAMeTHBIX:

— c(opMHPOBAHHOCTh MPEJICTABICHUNA O MaTeMaTHKE KaK 4YacTH MHPOBOK
KyJIbTYPhl I MECT€ MAaTEMATHKH B COBPEMEHHOW IMUBUIM3AINU, CITIOCO0AX OMMMCAHMUS
SIBJIEHUM peabHOr0 MHpa Ha MAaTEeMaTUUYE€CKOM SI3BIKE;

— ¢c(OpPMUPOBAHHOCTh TMPEJACTABICHUN O MAaTeMaTUYECKUX TOHATUAX Kak
BOKHEHIIIMX MaTeMaTUYECKUX MOJIENAX, MO3BOJSIONIUX OINUCHIBATh M H3y4aTh
pa3Hble MPOIECCHl W SIBJICHUS; TOHUMAHHWE BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

— BJIQJICHUE METOJaMU JOKAa3aTeIbCTB U AJTOPUTMOB PEIICHUS, YMEHHUE HX
MIPUMEHSITh, TPOBOJIUTH I0KA3aTEJILHBIC PACCYKIEHUSI B X0JI€ PEIICHUS 3a/1a4;

— BJAJCHUE CTaHJApPTHBIMU MpHUEMaMH PEHICHUS palMOHAJIbHBIX U
UppalMoOHaIbHbIX, MOKA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM
yucnae sl MOWCKAa MyTH PENIeHUS W WUIKOCTPAllUM PEUIEHUs YpPaBHEHUU U
HEPABEHCTB;

—  c(OpMHUPOBAHHOCTh  TPEJCTABICHWH 00  OCHOBHBIX  TOHSTHUSIX



MAaTeMaTUYECKOTO0 aHajau3a U HUX CBOMCTBAX, BIJIAJICHUE YMEHHEM XapaKTEpPU30BaTh
noBesieHue (QYHKIUH, UCIO0Ib30BaHUE MOTYUEHHBIX 3HAHUI JJI1 ONUCAHUS M aHAJIn3a
peanbHBIX 3aBUCUMOCTE;

— BJIAJICHUE OCHOBHBIMHM IIOHATHAMHM O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(pOpPMHUPOBAHHOCTh YMEHMsI paclO3HaBaThb I'€OMETpUuUecKue (QUrypbl Ha
4epTekax, MOJEISIX U B PEAIBHOM MUDPE; NPUMEHEHUE W3YyYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyl Uil pelieHHs] TEOMETPUUYECKUX 3a7ad U 3a/1ad C
IIPAKTUYECKUM COJIEPKAHUEM;

— cOpMHUPOBAHHOCTH TMPEACTABICHUI O Mpoleccax U SBICHHUIX, MUMEIOIIUX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKHX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMU MCIIOJIb30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX MPOIPaMM
IIPU PELICHUU 3a/1a4.

MakcumanbHas yueOHasi Harpy3ka oOyuaromierocs: 234 Jaca, B TOM YHCIIE:
o OOs3aTenpHas ayAUTOpHAs yueOHas Harpy3ka 156  4vacos;
e cCaMoOCTOsITENIbHAs paboTa 66 yacos
e KOHCyJbTaMu 12 yacos

1.4. IlepeyeHpr MJIAaHMPYeMbIX PpPe3yJbTATOB OO0y4YeHHUS 10 JAUCHMILUIHHE
(mepevyeHnb (popMHUPYEMBIX KOMIIETEHLM)
HE MPETYCMOTPEHBI



2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCHUTLJIAHBI

2.1. O0beM y4eOHOI TMCHUIJIMHBI U BBl y4e0HO0I padoThl

Bunx yueOHoI paboThI Beero Cewmectpil
i p 4acoB 1 2
AYIHTOpHBIE 3aHATHS (BCEro) 156 64 92
B ToMm uncne:
3aHATHS JIEKIIMOHHOT'O THUIIA 78 32 46
MPaKTUYECKUE 3aHATUS (IPAKTUKYMBI) 78 32 46
J1a00paTOPHBIC 3aHATHS
CamocronTeabHasi padora (Bcero) 66 26 40
B TOM YHCJIE:
Kypcosas pabota
Pedepar 28 12 16
CamocTtosTennbHasE BHeayqUTOpHas paboTa B  BHJC
JOMAITHUX TPAKTUYECKUX 3aJaHUM, WHIUBUAYAITbHBIX 50 20 30
3aJlaHui, CaMOCTOSITENbHOrO TMoAdoOpa M  H3ydeHUs
JOTIOJIHUTEIBHOTO TEOPETUYECKOT0 MaTepuraia
KoncyabTanuu 12 6 6
[IpomerxyTouHas aTtectanus (PK3amMeH/3aueT/aud3ayer) aud3adeT | dK3ameH
OO011as1 TPY10€MKOCTD 234 96 138
2.2. CTpyKTypa IMCUUILIMHBI:
KoJsim4ecTBo ayIMTOPHBIX 4aCOB Camocrositenr | KoHcyabTa
HanmenoBanne pasgenos mtem | Beer | Teopermueck Tpaxtueckue n | blias pabora nuu
JadopaTopHble o0y4aroiero
0 oe o0yueHue
3aHATHUSA csi(uac)
1. Bsenenue. Passurue
HOHHT"I/IH O 4YHucCiJIe. 10 4 4 0
JInHeitHple 1 KBaJIpATHbIC
YpaBHCHUS U HCPABCHCTBA.
2. CremneHHble,
IIOKa3aTCJIbHbIC U 14 8 6 2
sorapupmMudecKrue
($yHKINN.
3. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue 18 8 10 6 2
mpeobpa3oBaHusl.
4. Hayana MaTeMaTHYECKOTO
aHaJin3a.
Huddepennnansasie u 28 14 14 10 2
HUHTETpaJIbHbIC
HCUYHCIICHUA.
5. ®opmynsl
koMmOuHaTopuku. Teopus
BEPOSATHOCTH U 10 10 2
MaTEMaTHYCCKOH 18
CTaTUCTUKHMU.
6. MeTOf[LI peuieHus CuCTEM 8 4 4 2
JIMHECUHBbIX




anredpanyecKux
YpaBHEHMI.

7.1 Teopus
crepeoMeTpun. IIpsameie n 20 10 10 8
IUIOCKOCTH B

IPOCTPAHCTBE.

7.2 MHOTOTpaHHUKH:
BBIYMCIICHHE TIJIOMAACH 1 20 10 10 8
00beMOB GUTYD.

7.3 Tena BpamieHus:
LWJIHHAP KOHYC, IIap.
[Tnomany n 06BEMBI ATUX
¢uryp.

20 10 10 10

Bcero nmo QucHMIUIMHE 156 78 78 66

12

2.3. TemaTu4yecKHii IJIaH U COJAePKaHUE YUeOHOH AMCHMIIMHBI MaTeMaTuka

HaumeHnoBaHnue
pa3nesioB H TeM

Coaep:xanue yueOHOro MaTepuasa, npakTuieckue padorbl,
caMoCTosiTe/IbHAsA padoTa o0yuyamuxcs, Kypcopasi padora (ecju
NnpeaycMOTpeHa)

Oo0bem
4YacoB

Ypose
Hb
0CBOEH
ust

1

2

4

Paznen 1.

Tema 1.1
Bgenenue.
PaszButue nmonsaTus
0 YHCIIE.
JIuHeWHbIEe U
KBaJ[paTHbIC
ypaBHEHUSA U
HEPABEHCTBA

Jlekuuu

ParnonaneHbIe U HppalMOHAJIbHBIC YUCTA.

IloHsATHE 0 MHIMBIX U KOMILIEKCHBIX YHCTIaX. Z[CﬁCTBHﬂ HaJa KOMINICKCHBIMHA YHCJIaMH.

pakTu4yeckue (JiabopaTropHbie) 3aHATUS

Pemienue nuHEHBIX ,KBaIPaTHBIX U HPPALMOHAJIBHBIX YPABHEHUH.

JleicTBUs HAJT KOMIUJIEKCHBIMU YHUCJIAMHU.

WIN PN -

Pemienrie ypaBHeHH ¢ KOMIUIEKCHBIMU YHCIIaMH.

NININIOH N[N

CamocTosiTeJibHasi padoTa o0y4arouuxcs

1. BX01HO# KOHTPOJIb.

2. I[ToaroToBka K yCTHOMY/IUCBMEHHOMY OMPOCY 110 TeMe «Teoprst KOMILICKCHBIX
yucen

3. Pemenune npumepoB mo o6pasiy no teme «JleiicTBUsS HaJl KOMIUIEKCHBIMHU
YHUCIIaMH, 33IaHHBIMU B alreOpamdeckoi popmer

4. [ToaroToBKa K MpaKTHIECKO# pabore «JleHCTBHUA Ha KOMIUICKCHBIMH YHCIIAMH,

3a/laHHBIMH B ayireOpandeckoit popme»

Pa3nen 2.

Tema2.1.
CreneHHsle,
MoKa3areib

HBIC U JIoTapudMu
YyecKkue (QyHKIHH.

Coaep:xanue yueOHOro MaTepuaja

Jlexknun

CreneHHbIE ¥ IOKa3aTeIbHbIE PYHKINH, X CBOMCTBA U rpaUKH.

Jlorapupmuyeckne GyHKInH,

CaoticTBa u rpaduku sorapudmMuueckoi GyHKIUH.

CaoticTBa JiorapudpmMuuecknx GyHKIHUI B pelICHUN YpaBHEHHUH.

aKTHYeCKHe (J1a00paTOpHbIe) 3aHATHSA

Pemenne nokasaTeabHBIX ypaBHeHI/Iﬁ Pa3JINIHbIMU METOJAMU.

[Mpocreiimue norapupmMudecKkre ypaBHEHUsL.

CDNI—‘:AOONI—‘

Mertop! penieHust JorapupMHUIECKUX ypaBHEHHH.

NININDOININ|N[N|

CamocrosiTe1bHasi padoTa 00y4aloHXCH

1. [TonroroBka K yCTHOMY/IIMCBMEHHOMY ONPOCY 10 TeMe «CTeneH! 1 uX
CBOMCTBA, JOTapu(MBbI: ONIpE/IeTICHUE U CBOMCTBA»

2. Pemenue npumepoB 1o oopasity o teme «CTerneH! 1 UX CBOUCTBA,
norapu(Mbl: ONPEAEICHUE U CBOMCTBAN»

Koncyabrauunu
MGTOIII/I‘IeCKI/Ie YKa3aHus 110 CaMOCTOSITEIILHOMU pa60Te 06yqa}ou1nxc51

Pa3pnen 3.




Tema 3.1.

OCHOBEI
TPUTOHOMET

pun.
TpuroHoMeTpuyeck
ue peodpa3zoBaHUs

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1 | PaguanHoe U3MEpEHHE YIIIOB.

Tpuronomerpuueckre QyHKINM ¥ UX CBOMCTBA.

2
3 | OcHOBHBIE TPUTOHOMETPHYECKUE TOX1ecTBA. POPMYJIBI TPHUBEACHHS.
4 | OOparHble TPUTOHOMETPUYECKUE (DYHKIMH, UX CBOHCTBA.
TpuronoMmeTpuyeckrue ypaBHEHUS 1 HEPABCHCTBA.

NININ|N |00

IIpakTnyeckue (JiaGopaTopHbie) 3aHATHUS

10

1| IlepeBox U3 rpalyCHOTO M3MEPEHHS YIila B PaANaHHBIH M HA000pOT.

N

[TocTpoeHne TpUTOHOMETPHUECKUX (DYHKIIHH.

3 | IIpeoOpazoBaHre TPUTOHOMETPHUECKIX BBIPAKECHHIH C YI€TOM CBOMCTB.
Vcionp30BaHNE TIPaBUII IPUBEICHHUS.

4 | PemreHnie mpoCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHH.

5 | TpuronoMeTpHyecKre YpaBHEHHUS PA3IMIHBIMU CIIOCOOaMH.

NN N INN

CamocrosiTeJibHasi padora 00y4aroumuxcs

1. ITonroroBka K MUCEMEHHOMY OIpOCy 10 TeMe «OCHOBHbBIE TPUTOHOMETPHUYECKHE
TOKAECTBA, PEIIEHHE IPOCTEHINNX ypaBHEHUI

2. Pemenue npumepoB 1o o0pasity o teme «IIpocreiiniie TpUroHoMeTpuIecKue
YPaBHEHUSD)

KoHcynbranum Meroauueckne yKasaHusi 110 CAMOCTOSITENBHON paboTe 00yJaronmxcs

Paznen 4.

Tema 4.1.

Hauana
MaTeMaTH4eCcKOTo
aHaIM3a.
JuddepeHnnansHeI
€ U MHTETpaslb

HbBIE NCYUCIICHUSL.

Conep:xanue yueOHOro MaTepuaja

Jleknuu

1 | INonsiThe npexaesa NepeMeHHON BeJTMYMHBI U QYHKIUH.

2 | Tlonsitue mpousBoaHO# QyHKIHH. DopMyiisl AudHepeHITUPOBAHHUS.
ITpuio>keHus IpOU3BOIHOM.

3 | UccnenoBanue QyHKIHIA C TOMOIIHIO MPOU3BOIHOM.

SN

Heonpenenennsiii nHTErpas U ero cBoiicrea. HemocpencrsenHoe
uHTerpupoBanue. [IpuioxeHust HEOMPEEIEHHOTO HHTErpaa.

OmnpeneneHHBIH HHTErpaJl, €r0 CBOWCTBA U BRIYHCIICHHE.

[TpusiokeHus: ONpeIelIeHHOTO HHTErpaa.

BN NN NN

=(o| o

pakTHdeckue (1a00paTopHbIe) 3aHATHS

14

[EEN

Brruncnenne npenena Gpysxkunn. MeToabl ycTpaHeHHUs! HEONpeIeICHHOCTEH.

N

HaxosxeHne npou3BoAHOM (HYHKINH, HCIIOIb3Ys TaOIHILy
nuddepeHnupoBaHHs.

IocTpoenue rpa¢mkoB GyHKIMK HA OCHOBAHWH MCCIIEJOBAaHHS (QYHKIIMU.4

HeHOCpC,Z[CTBeHHOG BBIYHCJIICHUEC HCOIPCACICHHOI'O MHTErpaJiad.

I'eomeTpruecknii 1 GU3HIECKUI CMBICI HEOIIPEAEICHHOTO HHTErpaa.

oo~ |lw

Brrunciienue onpeneeHHOro HHTErpaia, Henoib3ys hopmyny HeroToHa-
Jleitbuuua.

7 | BeruncneHne mionmany KpUBOJIMHEHHON TPATICIIHH.

N[ N (NN NN

CamocrosiTeabHast padoTa o0y4aromuxcs

1. [TonroroBka K yCTHOMY/TIIMCBMEHHOMY OIIpocy 110 TeMe «/lnddepennuaibpaoe
UCUYHCIICHUEY

2. Pemenue npumepoB 1o o0pasiyy 1o teme «nddepeHnnanbHoe HCHUCICHHE)
3. TToaroroBka npe3eHTarmii u (Win) J0KIaI0B, pedeparor 1o Teme «Pojb 1 MeCTo
MaTE€MaTUK B COBPEMEHHOM MHUPE ITPU OCBOCHUN lTpoq)eCCI/IOHaJ'H)HI)IX JUCHUIUINH U B
cdepe npodhecCHOHATIEHOM AESITENHHOCTI

4. I[ToaroroBka K yCTHOMY/ITMCBMEHHOMY OIIpocy 1o TeMe «HTerpansHoe
MCYHCIIEHUE»

5. Pemenne npumMepos 1o oOpasity 1o teMe «/HTerpanibHoe HCUNCIICHHE

6. IloaroToBka K npakTHieckoi padore «OCHOBHBIE METObI HHTEIPHPOBAHHMS)

10

Koucyabranuu
MeTouuecKre yKa3aHusl [0 CaMOCTOSITEIbHON paboTe 00ydaromuxcst

Pasgen 5




Tema S.1.Teopus
KOMOMHATOPUKH.

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1| DiemeHTHI KOM6I/IH3.TOpI/IKI/IZ pasMelICeHus, NIEPECTAHOBKU , COUCTAHUA.

IIpakTuyeckue (JadopaTopHbie) 3aHATHS

1 | IlpakTHdeckoe NPIMEHEHNE YIEMEHTOB KOMOMHATOPHUKHY B PEIICHUH 33134

NINN N

CamocTosiTeIbHasi padoTa 00y4alouxXcs
1. [loaroToBKa K JEKLHAM U IPAKTHICCKUM 3aHATHSIM. BrIonHeHne nomanisei
NPaKTHYECKOH PabOTEHL.

SN

Tema 5.2
Teopus
BEPOSITHOCTH U
MaTeMaTU4eCcKOn
CTaTUCTHUKH.

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1 | OcHOBHEIE TOHATHUS TCOPUU BCPOATHOCTH. Knaccuueckoe OIPCACIICHUC
BEPOATHOCTU, OCHOBHBIC CBOMCTBA BCPOATHOCTHU COOBITHIA.

TeOpeMLI YMHOXKCHHUSA U CIIOKCHUSA BepOﬂTHOCTeﬁ.

OCHOBHEIE MMOHATHS MAaTEMAaTHYCCKON CTATUCTUKH.

HI/ICerTHLIe 1 MHTCPBAJIbHBIC CTATUCTUYCCKUC paCpCACTICHUSA.

NININ N [0

= |w

pakTHdeckue (1a00paTopHbIe) 3aHATHS

1 3az[at11/1 Ha MPUMEHCHUEC KIIACCUYCCKOTO ONIPEACTICHUA BEPOATHOCTH.

2 | Pemrenne 3ama4u ¢ IpUMEHEHNEM TEOPEM CJIOKEHUS 1 YMHOXKCHHS
BEPOSITHOCTEM.

3| CocraBienue JAUCKPETHOT'O U HHTCPBAJIBHOI'O CTATUCTUYCCKOI'O
pacnpeacjacHus.

CamocrosiTeJibHasi padora o0y4arouuxcs
1. ITonroroBka K JISKIMAM M NPAKTHIECKUM 3aHATHAM. BhIonHeHe toMatnHe
MPaKTHIECKOH pabOTEHL.

KoncyabTanmuu
Metoandeckue yKa3aHus 10 CaMOCTOSTEIBHOM paboTe 00yJalonmxcs

Pa3znen 6

Tema 6.1
CucTeMsl
JIMHEWHBIX
anredpanvdecKux
YpaBHEHUH.

Conep:xanue yueOHOro MaTepuasia

Jleknuu

1| MeTtoap! pemeHus CHCTEM JIMHEHHBIX ypaBHeHuil: ['aycca, Kpamepa

2 | MaTpu4HBIA METO PEIICHHUS CUCTEM JIMHEHHBIX YpaBHECHUI.

[pakTnueckue (1a6opaTopHbIe) 3AHATHS

1 Pemenue cuctem JTuHEHHBIX ypaBHeHU MeTonamu ['aycca u Kpamepa.

2 PemieHue cuCTeM JTUHEHHBIX YPaBHEHUH MATPHYHBIM METOIOM.

CamocTosiTeJibHasi padoTa 00y4arouuXcst
l. HOIIFOTOBKa K JICKOUAM U HpaKTI/I‘-IeCKI/IM 3aHATHUAM. BI)I]'IOJ'IHCHI/Ie )IOMaHIHeI\/’I
MPaKTUIECKOH paboThI

Kouncyabraumnu
MeTOIII/I‘IeCKI/Ie YKa3aHus 110 CaMOCTOATEIbHON pa60Te 06y11a}01111/1x051

Pazpnen 7.

Tema 7.1
Teopus
CTepEOMETPHH.
[Ipsimble n
IUIOCKOCTH B
MPOCTPAHCTBE.

Copep:xanue yueOHOI0 MaTepHaJa

Jleknun

OCHOBHBIE TIOHSTHS CTEPEOMETPHUH.

[TapayiesbHOCTh U NEPIEHUKYISPHOCTh NPSIMOM U INIOCKOCTH.

[TapajiesIbHOCTh IIIOCKOCTEH.

IleprieH UKy IIPHOCTH TIIOCKOCTEH.

AB|WIN(F-

JIByrpaHHbIe 1 MHOTOTPAHHBIC YTIIBL.

NININ NN

IIpakTuyeckue (J1a60paToOpHbIE) 3AHATHSA

10




1. OcHoBHbIE CBOICTBA IJIOCKOCTH. B3auMHoOe pacnonoxeHue npsmMoi u 2
TUTOCKOCTH B MTPOCTPAHCTBE.
2. [MapannenbsHOCTb NPSIMON U IUIOCKOCTH. [1apanienbHOCTh MI0CKOCTEN. 2
3. [lepneHIUKYISIpPHOCTD PSIMOM U TUIOCKOCTH. 2
4. TlepreHANKYISIPHOCTD TUIOCKOCTEHA. 2
5. IleprieHIUKYISAp U HAKIOHHBIE. YTOJ MEX/Y IPSIMOH M IUNIOCKOCTHIO. 2
CamocrosiTe1bHasi padoTa 00y4aloHXCs
1.IloaroTroBKa K JEKIUSAM U MPAaKTHUECKUM 3aHATUSAM. BeInonHeHne qomaiHeit n 8
2.Hammcats pedepat mo teme «IlapaniensHoe POSKTHPOBAHNEY.
Tema 7.2 Copep:xanue yueOHOI0 MaTepHaJia
MHOrOTpaHHHUKH: Jlekuuu 10
BBIYUCIICHHE 1| IloHsATHE MHOTOTpaHHHUKA. 2
IUIoNIaziel 1 2| Tpusma, ee BUABL. 2
00BEMOB (HTYD. 3| @opmyisl omaaei 1 00beMa MPU3MEI. 2
4| Iupamuna: onpenencHUe U BUJIBL 2
5| ®opmyisl wiomaaei 1 00beManupaMuIbl. 2
IIpakTnyeckue (J1aGopaTopHbIe) 3aHATHSA 10
1. Beruucienue mionaau 00KOBOH MOBEPXHOCTH MPHU3MEI. 2
2. Bpluncienue mIonaayu NOJMHON IIOBEPXHOCTH TIPH3MBI 2
3. Brruncnenne mioniaau 00KOBOI MOBEPXHOCTH MTHPAMHUIHL. 2
4. BpIuucieHHE TUTOAAH IOJTHOH MOBEPXHOCTH THPAMHU/IBL. 2
5. Brruncienne 06beMOB IPU3MBI B TUPAMHUJIBL. 2
CamocrosiTe1bHasi padoTa 00y4yarouuxcs
1. .M3rotoBnenue moenu npu3Mel. HaxoxaeHue miomaay e€ moBepXHOCTH 3
2. srotosnenne Mojieau nupaMubl. HaxosxkaeHue Mmiomany eé NoBepXHOCTH.
3. [NoaroToBKa K JISKIUSAM W IPAKTUICCKAM 3aHATHAM. BBIomHeHnE ToMantHen
MPaKTUIEeCKOH pabOTHI.
Koncyabranuu 2
Meroandeckue yKa3aHus 110 CaMOCTOSTENbHOI paboTe 0byJaromxcs
Tema 7.3 Conep:xanue yueOHOro MaTepuaja
. Tena Bpamenus:
UTHHIP KOHYC, Jlexknuu 10
wap. [lnomanu u
00BEMBI ITHX 1 LunuHap: OCHOBHBIE OHATHS. 2
¢buryp.
2 [Inomanb NOBEpXHOCTU LUIUHIPA 2
3 Komnyc: onpenenenue, OCHOBHbIE TIOHSTHS. 2
4 Ilap: onpenenenue, OCHOBHbIE TOHATHUS 2
5 [Tomans MOBEepXHOCTH KOHYCA U IIapa 2
IIpakTnyeckue (JiaGopaTopHbIe) 3aHATHSA 10
1. Beruucnenue miomaan O0KOBOH MOBEPXHOCTH IMIIMH/IPA. 2
2. Bpluncienue miomaay NOJMHOW MOBEPXHOCTH LIMIIMHAPA 2
3. Bsrumcienue miomiaau 00KOBOI MOBEPXHOCTH KOHYCA U IIapa. 2




4. Beluucienue miomaaun IIOJIHOM IMOBEPXHOCTHU KOHYCA U 1Iapa 2

5. Beruncnerne 00beMOB MIPU3MEI ,TUPAMU/IBI U IIApa. 2

CamocTosiTeIbHasi padoTa 00y4yalouXCcs

1. Hanwmcats pedepar o Teme « KoHnueckne cedyeHUs W UX IPHUMCHEHHUS B
TEXHHKE»

2. Pedepar no teme: « {umHIp ¥ €ro ceueHUs»

3. .IlonroroBka K NpakTHYECKUM 3aHSATHIM C WCIIOJIb30BAHHEM METOANYECKHX
pEeKOMEHAAIMH TpernoiaBarTels.

10

2.4. Conepxxanme pa3aeoB IMCUUILTHAHBI

2.4.1. 3auaTHA JeKIIHOHHOT0 TUIA

Ne

pa HaumenoBanue Popma

30 Copepxanue pazaena TEKYLIErO

pasnena

ell KOHTPOJIA

a

1|2 3 4

1 cemecmp

1 Pa3Butue noHATUS O MaremaTuka B HayKe, TEXHHUKE, IKOHOMHUKE, HH(POPMAIOHHBIX TEXHOIOTHAX U KP,V.P
yucnae. JInHelHbIE 1 MIPAaKTHYECKOH AesTensHocTH. Llenn 1 3anaun N3ydeHnsl MaTeMaTHKA B YUPEIKICHUSIX
KBaJpPaTHbIE cpenHero npoeCCHOHABHOTO 00pa30BaHMS.
ypaBHEHHMS U Lensle u parpoHansHEIe yKcna. JlefictBurenbHble yncna. [IpuommkéHHbIe
HEPaBEHCTBA. BBIYHCIICHUS. HAXOXKICHNE TPUOIIKEHHBIX 3HAUCHNH BEJINYMH U IOTPEITHOCTH

BBIYHCIICHUH (a0COTIOTHOM U OTHOCHTEIBHOM).

JluHeliHbIe ¥ KBaIpaTHBIC YPAaBHEHNUS U HEPAaBEHCTBA. METOIbI X PEIICHUH.
Kommiexcubie uncna. OcHOBHBIE TOHATHSA. JleficTBHS HA/l KOMIIEKCHBIMH YHCIIaMU.
KBazipaTHbIE ypaBHEHUS ¢ KOMIUIEKCHBIM HEH3BECTHBIM.

2 CreneHHsle, O6mee monsaTHe cTerneHd. OCHOBHBIE CBOWCTBa cTemeHed. lpparmoHanbHEIE KP,V.P
nmokasaTesb ypaBHeHns. CTemeHb C palMOHANBHBIM IOKaszaTeneM. IlokasarembHas (QyHKOUS, ee
HbIE 1 JorapupMu cBoiicTBa U rpaduk. [lokazaTenbHBIC ypaBHEHHUS U HEPABEHCTBA
qeckue (yHKIH. IMonstust norapugma. OCHOBIjoe norapumMuueckoe TOXIAECTBO. JlecsaTHuHbIe u

HarypanbHble sorapudmbel. CoiictBa jorapudmos. Jlorapupmuueckas yHkuus, eé
cBoiicTBa U rpaduk. Jlorapupmuueckne ypaBHEHUs U HEpaBEHCTBA.

3 OCHOBBI TPUTOHOMET Panuannas mepa yria. @opmysnsl nepexoga OT IpalyCHOM Mephl yria K paluaHHOW U KP’y,P
pum. HaoOopor. OmpeneneHne TPUTOHOMETPUYECKNX QYHKIHHA. OCHOBHBIE (QOPMYIIBI
TpuroHoMeTpudeckue | TPHIOHOMETPHH. Meuemonnueckoe mnpaBwio. DopMynel  IBOWHOTO  apryMeHTa.
NpeobpazoBaHust TpuroHomerpuueckue ¢GyHKuuu ¥ ux rpaduku. OOpaTHBIE TPUTOHOMETPHUUYECKHUE

¢ynkumy. PemreHne NpoOCTEHIIMX TPUTOHOMETPHYECKHX YPABHEHWH M HEPaBEHCTB.
TpuroHoMeTpuueckre ypaBHEHHsI Pa3IMYHBIX CIOCOOOB.

4 Hauamna [lonsTne mnpenena mocnenoBaTenbHOCTH ©  (QyHKIUH. OrmpeneneHne OECKOHEYHO KP,V.P
MaTeMaTHIeCKOTO OoNBIINX W OSCKOHEYHO MAaNBIX BEJMYHMH, COOTHOIICHUS MEXTy HHMH. BrramciexHue
AHATH3A. mpefenioB. MeTonbl PacKpBITHS HEONpEIeNeHHOCTEH. 3aMedaTeNbHble Ipeembl.
JludepeHnpansHbe Onpe)lenermve HPOU3BOIHON (byHK]iHM. ['eomeTpuueckuit M (bu3uYecKuii  CMBICT
W MHTErpah npousBogHoM. [loHATHe KacaTenbHONH M HOpManu K KpuBoil. OCHOBHBIE NpaBHIIa l/[

¢bopmyner nuddepennuponanus. McciaenoBanue QyHKIMN ¢ MOMOIIBIO TPOM3BOIHOIA.
HBIC HCUMCIICHHA. HeonpeneneHHslii UHTErpa, ONpeesieHuE U CBOWCTBA. POpMyJbl MHTErPUPOBAHUS.
Omnpenenennsrit  mHTerpan. @opmyna  Helotoma  —Jleit6nmma.  IIpnmoxenus
OTIPEAEICHHOTO HHTEeTpaa.
2 cemecmp

5 Teopus [Tonstue komOMHaTOpuKH. OCHOBHBIC COCTUHEHHUS: Pa3MEILIEHUs, IEPECTAHOBKH,
KOMOMHATOPHKH. cogeranus. OnpesieneHne 3THX COSANHEHUH U (POPMYIIBL.

[Tpenmer Teopun BepositHocT, OcHOBHBIE MOHATHS. Kilaccuueckoe onpeaeneHue KP’V’P

Teopust BeposITHOCTH 1
MaTeMaTHIeCKOi
CTaTUCTUKU.

BeposATHOCTH. OCHOBHBIE CBOIICTBa COOBITHI. TeopeMbl yMHOXKEHHS 1 CIIOXKEHHS
BepositHocTeil. OCHOBHBIC TIOHATHS MAaTEMaTHIECKON CTaTHCTHKU.
Craructuueckoe pacnpesieieHle  ero T'eéoOMeTpHIecKoe N300pakeHHe.
UucnoBble XapaKTepUCTUKU BapUALIMOHHOTO psiaa. JlMcKpeTHbIe U
HMHTEPBAJIbHBIE CTATUCTHYECKHUE PACIIPEACICHHS

10




pa ®opmMma
HaunmeHnoBanne
310 Coneprxanue pasnena TEKYILIETO
paszgena
(St KOHTPOJIA
a
6 CucrteMsbl JIMHEHHBIX | PemeHus cucteM nMHEHHBIX anrebpandecKux ypaBHeHHU MeTonamu 'aycca, Kpamepa u
aﬂrerqueCKHX MaTPUYHBIM METOJIOM.
YpaBHEHUU.
7 7.1 Teopus Omnpexenenne NOHATHA cTepeoMeTpu. [lapamiensHOCTh IPSAMON U IIIOCKOCTH. KP,Y,P
cTepeoMeTpHH B3aumHoOe pacosioxKeHue OpsMbIX B IIPOCTPAHCTBE. YTOJI MEXIY ABYMs IPSMBIMU.
I R O'C oc IlapanenpHOCTh IIIOCKOCTEN, UX cBOMCTBA. IlepneHANKYIIPHOCTD NPSMOIl U
PAMBIC M INIOCKOCTH | ;o cxocrn. [lepneHaUKYSp U HAKJIOHHBIE. YTOJI MEXY NPSIMON U IIIOCKOCTBIO.
B IIPOCTPAHCTBE. DIt o IL &
yrpaHslii yroi. IleprnesMKyIspHOCTE MIOCKOCTEM.
7.2 Muororpanauku: | Ilonstue Muororpannuka. Onpesenenue Npu3Mel U UX BUIbL OnpeneneHne NupamMu/ibl KP,V,P
BBIUUCIICHUE U UX BUJbL. Beruncnenne miomanyu 60K0BOM U MOJIHON MOBEPXHOCTH NPH3MBI U
wIomaneii 1 o6beMop | MMPaMuIbL Boruncienue 00BEMOB MPU3MBI U THPAMHUIBL.
Guryp.
7.3 Tena BpameHus: Onpenenenue Ten BpaueHus. [IoHATHe NUIMHIPA U BBIYUCIEHHUE €T IUIOLaIU KP’y,P

IUITHHIP KOHYC, Iap.
ITnomanu u 00bEMBI
9TUX GUryp.

noBepxHocTH. [ToHsATHE KOHYCa U BBIUMCIIEHUE €0 TUIoIIa A noBepxHoctu. [lonstue
chephl ¥ apa U BBIYMCICHHE €ro TUIONIa i MOBEPXHOCTH. Bruncnenune o0beMoB
¢buryp: nwImMHIpa, KOHyca, chepsl U mapa

ITpumeuanue: T — TectupoBanue, P — Hanncanue pedepata, Y — ycTHsIH onpoc, KP — koHTposnbHas pabota

2.4.2. 3aHATHS CEMUHAPCKOI0 TUIA

He npenycmotpenst

2.4.3. llpakTnyeckue 3ansaTus (JlaboparopHblie 3aHATHUS)

Huddepennnanbuie U

Brruucienne MpCaAcIOB, UCIOJIb3YS HepBbIﬁ u BTOpOI7[ 3aMC4aTCIIbHbIC

dopma
Haumenosanue
Ne pasjiena HaumenoBanue npaktiuyeckux (JabopaTopHbIX) paboT TEKYLIETO
KOHTPOJISL
1 cemecmp
1 2 3 4
PasButhne nonsaTus o uucine. |JleldcTBUs HaJ JEHCTBUTEIbHBIMU U KOMIUIEKCHBIMU YHCIAMU.
1 JIuneiinele v kBagpaTHele | JIMHelHble ypaBHEHUs U HEPABEHCTBA C OJHOW IIEPEMEHHON. Py
" |ypaBHeHHus U HepaBeHCTBA. |KBajpaTHbIC ypaBHEHHUS U HEpaBEHCTBA. MppaloHalbHbBIC YPABHEHUS U ’
HEPABEHCTBA.
CrenenHas pyHKuus, ee CBOW CBOICTBA U MIOCTPOCHUE IPaUKOB.
CrenieHHBIE, TIOKA3aTeNb IToxa3zarenpHas GyHKIHNS, €e CBOWCTBA. PemreHne mokazaTenbHBIX
2. |Hble 1 orapupmu ypaBHEHHI pa3uYHBIMU METOIAMH. 1P,V
yeckue (QyHKIUH. Jlorapudmudeckast GyHKIHA, ee CBOWCTBA. JlecATHYHBIE U HaTypalbHBIE
norapu¢msl. Pemenne norapupmMudeckux ypaBHeHUH U HEPABEHCTB.
Panuannas mepa yria. @opmyIis! mepexoa OT TpaayCHOM Mephl yriia K
paauaHHOl M Ha000pOT. YHCIIOBbIEC 3HAYEHHST U 3HAKU TPUTOHOMETPUUECKHX
OCHOBBI TPUTOHOMET p
3. |pum. TpuroHOMeTpITIECKHE Tpuronomerpudeckne GyHKINN: CHHYC, KOCHHYC, TAHT€HC W KOTaHT€HC. P,y
npeoGpasoranys. OCHOBHBIE TPUTOHOMETPHUYECKHE TOKAecTBA. DOPMyYIIBI IPUBEICHUSL.
OO6paTHbIE TPUTOHOMETpHUYECKHEe QYHKIINH, UX CBOWCTBA.
Pemenue npoctedmx TPUrOHOMETPUYECKUX YPABHEHUH.
TpuronomeTprudeckre GyHKIIUH YIBOCHHOTO U IIOJIOBHHHOTO
apryMeHTa.
PerieHne TpUroHOMETPUYECKUX YPaBHEHUH PA3IMYHBIMU CIIOCOOAMH.
[TpeobpazoBanue anredpandeckoil CyMMbl TPUTOHOMETPHYECKUX
(yHKIMI B Tpou3BeIeHHe U HA000POT.
Hauana matemarnueckoro |[lonstue npeaena ¢pynxuuu. [IpaBua BEIYMCICHUE IPEICIIOB.
4. |aHanwmsa. YcTpaHeHHe HEONPEICIICHHOCTEH mpeena. I1IP, Y
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HUHTETpaJIb
HBIC NCUHUCIICHUA

IMpCaAcIibl.

[Monstue nmpousBoanod Gpynkumu. Ee reomerprdeckuii n pusnueckuit
cmeica. [IpaBuna quddepeHnnpoBaHms, HEMOCPEACTBEHHOE BEIUYUCICHHUE
IIPOU3BOJHOM.

Brruncienne npon3BOIHON CIOKHONW (QYHKIIUH.

UccnenoBanue GyHKIUH C IPUMEHEHHEM IIPOM3BOTHOH. DKCTPEMyM
(yHKIMK, HanboJIbIIee N HanMEHbIIIee 3HAYCHNS (PYHKIINH.

Heompenenennsrit naterpan. OnpenencHue 1 CBOMCTBA.
HenocpencTBeHHOE HHTETPUPOBAHUE.

I'eomeTpudeckne 1 GU3NIECKUE MPUIIOKECHUS HEONPEIEICHHOTO
MHTETpajJa. Beranucnenne HeonpeneneHHOro NHTETpata METOJ0OM 3aMEHbI
[IEPEMEHHOM.

2 cemecTp

OrmpenesieHHBII HHTErpall. BrluucieHne onpeesIeHHOTo HHTerpaa 1o
dhopmyne HeroroHa-JleiiOHMIIA.

Brluuciienue miomany KpUBOJMHENHON TpaneuH.

DJIEMEHTHI KOMGI/IHaTOpI/IKI/IZ TNEPECTaHOBKHU, Pa3MCIICHUS COUYCTAHUS.

Kitaccuueckoe omnpenenieHue BeposSITHOCTH. TeopeMbl YMHOKEHUS U CIIOKECHHS
BEPOSITHOCTEH.

®opMyibl KOMOMHATOPHKH.

Maremarndeckas craTuctuka. CTaTHCTHYECKOE pacnpeacieHue u ero

5. |Teopus BEPOATHOCTH 1 reoMeTpHIecKoe H306paKeHHe. 1P, Y
MATEMATHHCCKOM CTATHCTHRIL. g6 10pp1e XapaKTEPHCTHKH BAPHAMOHHOTO PAA: CpeHee apH(pMETHICCKOE,
JcHepcus, BRIOOPOYHOe cpe/iHee KBaAPaTHYHOE OTKJIOHEHHE.
CHCTEMBI TTHHEHHBIX Pemenne cucreM NTMHEHHBIX aredpandeckux ypaBHeHHH MeTonamu ["aycca u
6. |amreOpamuecKux gpaMep & = ” IIP,Y
N SIICHUE CUCTEM JINHEHHBIX alreOpandecknX ypaBHEHHH MaTpUYHBIM >
YPaBHCHHL. croco0oMm.
IIpenmer crepeomeTpun, ee akcuoMsl. [lapasienbHOCTh MPSIMBIX U IUNIOCKOCTEHN B
npoctpancTse. [lapamienbHoOCTeN MI0CKOCTEN B IPOCTPAHCTBE. YTOJ MEKITY
JBYMSI IPSIMBIMHL.
Teopus ctepeoMeTpuu. [lepneH qUKyIIpHOCTD NPSAMOH U II0CKOCTH. [lepnienAuKyIIpHOCTD MIOCKOCTEH
IpsMBbIe ¥ TIIOCKOCTH B B IipocTpaHcTBe. [leprneHuKynsp 1 HakJIOHHbIE. YOI MEXAY NPsIMOil u
7. |mpoctpancTge. IUIOCKOCTBIO. JIByrpaHHBIH yroi. 1P,y

MHOrorpaHHuKy U Tena
BpAalllCHUS.

MHOTrOrpaHHUKH: IPH3Ma MUpaMua. VX BUIBI M HOCTPOCHHUSL.

Brruncnenne miomaan O0KOBOH M TMOTHON MOBEPXHOCTH.

Tena BpamieHus: MIUIHHAP, KOHYC, cepa, map.

. Beiancnenue iomanu OOKOBOI1 M MOJTHOU TTOBEPXHOCTH.

Brruncnenne 005eM0B MHOTOTPaHHUKOB.

Brruncnenne o0beMOB Tel BpalleHHs.

2.4.4. Cogep:xanue caMOCTOATEJIbHON padoThI

CoNOORLNE

HcTopus nosiBneHus anreOpbl Kak HAyKH.

Anre0pa: OCHOBHBIE Hayasa aHaJIHu3a.

CBs13b MaTEMaTHKH C IPYTUMHU HAYKAMH.

CriocoObl BBIYHCIICHHSI HHTETPAJIOB.

Onpenenenue 3JIeMEHTAPHBIX ()YHKIHI.

JIBOIiHBIE MHTETPAJIBI U TIOJISIPHBIC KOOPMHATHI.

3anuce ¥ BeIYHMCICHUE U PEpeHITNATBHBIX YPaBHECHHH.
HcTopus mosiBIeHUsI KOMIUIEKCHBIX YHCEIL.

CyIHOCTh TMHEHHOW 3aBHCUMOCTH BEKTOPOB.

10 MarteMaTnuecKue ToJJIOBOJIOMKH U UTPHI: CYIIIHOCTh, 3HAYCHUE U BUIBI.
11. OCHOBBI MATEMATHUECKOTO aHAJIN3A.
12. OcHOBHBIEC KOHIIEIIIUN MATEMATHIECKOTO MOJIEITUPOBAHUSI.
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13. MaremaTndeckoe mporpaMMHAPOBaHNE: CYITHOCTh M 3HAUCHHE.
14. Metons! penieHrs THHEHHBIX YPaBHCHUH.

15. MeTo/1bl penieHyst HeTMHENHbBIX YPaBHEHUH.

16. OcHOBOMmOIATAOIINE KOHIIEIIINA MATEMATUYECKON CTATUCTHKH.
17. Onpenenenue ypaBHEHUs MEPEXOAHOTO Mpoliecca.

18. [IpumeHeHnE KpaTHBIX TUOO TPOHHBIX HHTETPAJIOB.

19. Pemmienne cMemIaHHBIX MaTEMAaTUYECKUX 3a/1a.

20. Beiuucienue TpUroHOMETPUYECKUX HEPABEHCTB.

21. MatemaTtudeckas ¢puinocoduss ApucTorens.

22. OCHOBHBIE TPUTOHOMETPUUYECKHE (DOPMYIIBIL.

23. MartemaTuk DWiep u ero Hay4HbIE TPY/IbI.

24. OnipezenieHre KCTPEeMYMOB (DYHKIIUA MHOTUX TIEPEMEHHBIX.
25. CyurHoCTh aKCHOMaTHYECKOTO METO/IA.

26. JlekapT u ero MaTeMaTUIECKHE TPYIbI.

27.OCHOBHBIEC KOHIICTIIIUA MAaTEMaTUKH.

28. Pa3BuTHE JIOTHKU U MBIIIUICHUS HA YPOKaX MaTEeMaTHKH.

29. CoBpeMeHHBIC OTKPHITHS B 0071aCTH MaTEeMaTHKH.

30. [Ipenensl 1 MPOM3BOAHBIC: CYIITHOCTH, 3HAYCHHE, BEIYMUCIICHHUE.

2.4.5. IlepeyeHb y4yeOHO-METOAMYECKOr0 O0eCIEeYCeHHUsl ISl CaAMOCTOSATEIbHOM
padoThI 00Yy4AKOIIMXCS MO JUCHHUIJINHE

CamocrosaTenpHass paboTa CTYIEHTOB SBJSETCS BaxHeime Qopmoii ydeOHO-
MO3HABATEJILHOTO IpOoIecca.
OcHOBHasi 1IeNTb CaMOCTOSTENBHON pabOThl CTyACHTAa TNPU H3YYCHHH AWCIMILIMHBI —
3aKpenHUTh TEOPETUUECKHE 3HAHUA, MOJyUYEHHBbIE B XOJ€ JICKIIMOHHBIX 3aHATHH, a Takke
chopMUpPOBaATh NMPAKTUUECKHE HABBIKHU IMOATOTOBKU B 00J1aCTH U3yUEHUSI MATEMaTHKU.

CamocrosTenpHas paboTa CTy/ICHTa B MPOIIECCE OCBOCHUS JUCIMILIMHBI BKIIOYACT:

-U3y4CHUE OCHOBHOW M JIONIOJIHUTEIBHOW JIUTEPATYPhI IO KypCY;
-CaMOCTOSITENIbHOE N3YYEHHE HEKOTOPHIX BOMPOCOB (KOHCIIEKTHPOBAHUE);
-paboTy € JIEKTPOHHBIMU YYEOHBIMU PECYpPCaMU;
-M3y4YCHHE MaTePUAIIOB TICPUOINICCKON TIeUaTH, MHTEPHET PECYPCOB;
-[IO/ITOTOBKY K MPAKTUYECKUM 3aHATHUSAM,
-CaMOCTOSITENIbHOE BHITIOJHEHNE JOMAIIIHUX 3a/1aHuH,
-MOATOTOBKY pedepaTta Mo oJHOM U3 mpodieM Kypca.

Hanmenosanue
[epedyeHs yu4eOHO-METOAMIECKOTO O0CCIICUSHUS TUCIIUIDIHHEL IO BBITIOJTHEHUIO
Ne paszena, TeMbl, BUaa o
CaMOCTOSATEIFHON pabOTHI
CPC
1 2 3

Pa3Butue nonsaTus o
yncie. JInaelarie u
xsanparreie ypasuerns (CITO / H. B. boromounos, I1. 1. Camoiinenko. — 5-e mu3.,

1 HEPaBEHCTBA. o
Crenenmbie, nokasarens 11epepao. u non. — M. : U3garensctBo IOpaiit, 2017. —

2. [Hble 1 sorapuGuH 396 c. — (Cepus : [IpodeccnonanpHOE 00pa3oBaHUE). —
qecKue QyHKITHH.

1 bBoromosnos, H. B. MartemaTuka : yueOHUK 1715t
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Ocnossl Tpuronomer |[SBN 978-5-534-02325-1. — Pexxum gocryna :

pun.

3 |Tpuronomerpmieckne | WWW.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-
Npeo6pasoBany. 0273570A9D94.

Hayvana
MaTeMaTHIeCKOro 2. baBpun, 1. . Matemaruka : y4eOHUK U
4. ;Zacggzﬂmanmm 4 mpaktukym ans CI1IO / U. U. baBpun. — 2-e u3a., nepepad.
HHTErpaith u gon. — M. : U3narensctBo FOpaiit, 2017. — 616 c. —
HBbIC NCUUCJICHUA
Teopns sepostnoeru . |(Cepust : [IpodeccnonansHoe oopazoanue). — ISBN 978-
5. MaTeMaTHIECKOM 5-534-04101-9 . T
CTaTHCTHKIL -934- -9. — Pexxum moctyma : www.biblio-

Cucrem mmeiinbix —\online.ru/book/3F803EA3-2037-4108-BEB3-

6. anre0panaecKux
YPaBHEHHH. 6997DSAFADYE.
Teopus ctepeoMeTpun.
[IpsiMble 1 MIOCKOCTH B
7. IIPOCTPAHCTBE.
MHOrorpaHHuKy 4 Tena
BpaIlCHHUs.

KpoMe mepeunciieHHbIX HWCTOYHUKOB CTYIEHT MOXKET BOCIIOJIB30BaThCS IMOMCKOBBIMH
cucteMamu ceTu IHTepHET Mo TeMe CaMOCTOSATEIbHONU PabOTHI.

JIJis OCBOCHHSI JaHHOW AWCIMIUIMHBI W BBITIOJHEHUS MPEIYCMOTPEHHBIX YIEeOHOM
porpaMMoi Kypca 3aJlaHHil 10 CaMOCTOSITEIbHONH paboOTe CTYICHT MOXKET HCIOJIb30BaTh
cienyroiee yaeOHO-METOIMIeCKOe 00eCIICUeHHE:

-METOANYECKIE PEKOMEHIAINH IPEIOIaBaTells K JCKIIMOHHOMY MaTepHay;,

Hauanom opranm3anmu Jir000# caMOCTOSITETLHOW paOOThI JOJDKHO OBITH MPHBHUTHC
HABBIKOB 1 YMEHUI IPaMOTHOM paboThI ¢ yueOHOW M HAyYHOU JTUTEepaTypoid. DTOT Ipolecc,
B ICPBYIO OYEpEeIb, CBA3aH C HAXOXKICHHUEM HEOOXOTUMOW JIJIs YCIEIIHOTO OBJIAJICHUS
y4eOHBIM MaTepHayioM Jmreparypoii. CTyIeHT IODKCH YMETh TOJb30BaThCs (OHIAMU
OUOIMOTEK U CIPaBOYHO-OHONMHOrpadruuecKUMU U3TAHUSIMHU.

CryneHTbl JUisi TIONHOIICHHOTO OCBOEHHUSI Y4YEOHOTrO Kypca JIOJIKHBI COCTaBISTh
KOHCIICKTHI KaK IMPHU MPOCITYIIUBAHUN €r0 TCOPETHUUCCKON (JICKIIMOHHOM) YacTH, TaK M MPHU
MOJTOTOBKE K TMPAKTUYECKUM 3aHATHSAM. JKenmarenbHO, YTOOBI KOHCIEKTHI JICKIIUN
3aMKCHIBAIMCH B JIOTMUECKOHM MOCIENOBATeIbHOCTH M3YYEHHS Kypca M COICpPKAINCh B
OJIHOU TeTpaau.
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3. OBPA3SOBATEJ/IBHBIE TEXHOJIOI' NN

3.1.00pa3oBare/ibHbIC TEXHOJOTHH NIPH NPOBEICHUH JECKIHNI

Jlis peanu3anyy KOMIIETEHTHOCTHOTO IIOAXO0JA MPEAyCMaTPUBAETCs UCIIOIb30BAHNE
B Y4eOHOM IpoIlecCe AKTUBHBIX M HHTEPAKTUBHBIX (OPM MPOBEACHUS ayAUTOPHBIX U
BHEAY/JUTOPHBIX 3aHATHA C LEIbI0 (OPMUPOBAHUS U Pa3BUTHS MPOPECCHOHATIBHBIX
HaBBIKOB 00yYaIOLINXCS.
B npouecce npenonaBanusi NpUMEHSAIOTCS 00pa30BaTeNIbHbIE TEXHOJIOTHUH Pa3BUTHS
KPUTHYECKOTO MBIIIJICHHUS.
B yueOHOM mpoliecce HapsAay ¢ TPAJUIMOHHBIMU 00pa30BaTEIbHBIMHU TEXHOJIOTHSMU
UCMOJIb3YETCsl MHAUBUyalbHasl paboTa CTyJIeHTa C UHTEPHET-PECYPCAMHU.

Tema

2

Bungsl IMIPUMCHACMBIX
06p330BaTeJ'II>HBIX TEXHOJIOT UM

3

Kox-Bo
yac

Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX
TEXHOJIOTUAX U MPaKTUYECKOH AeaTesnbHOCTH. Llenu u 3agaun
M3y4CHUs] MAaTEMaTHKH B YUPEXKJICHUSAX CPEIHETO
podeccHOHATBFHOTO 00pa30BaHuSI.

Ienble u panuoHanbHble Yucna. JlelicTBUTENbHBIE YUCTa.
[TpuOmkEHHBIE BEIYUCICHHS. HAX0XKICHHE IPHOIMKEHHBIX
3HAYCHUI BEIMYUH U TIOTPEITHOCTH BBIYUCICHUN (a0COMIOTHOM U
OTHOCHTEIILHOM).

HudopManioHHO-00BSICHUTETIbHAS JICKIIHS,
MpoOJIEMHOE H3II0KCHUE

JIuneiiHble U KBaApaTHbIC YPABHEHUS U HEPABEHCTBA.
Meronp! ux pemenunit. Kommnekcusie uncia. OCHOBHBIE
noHsTUA. [leficTBUS Ha/l KOMIUIEKCHBIMHU YHCJIaAMH.
KBaapaTHble ypaBHEHUS C KOMIUIEKCHBIM HEU3BECTHBIM

Jlekmusi-6ecena, mpobieMHoe
H3IIOXKEHHE, JIEKIUS - TUCKYCCHS

O6miee nmousatue crernedud. OCHOBHBIE CBOMCTBA CTEICHEH.

HudopManioHHO-00BSICHUTEIbHAS JICKIIHS,

HpparnmoHnanbHbie aBHeHus. CTeneHs ¢ palioOHAILHBIM

4 ppatt M pat npo0IeMHOE H3JI0KEHHE 2
MOKa3aTeNeM.

5 TMoxkasartensHas QyHKIHS, e cBoicTBa M rpaduk. [Tokasarensubie | [loBeCTBOBaTeNbHAs JIEKLMS, 2

YpaBHEHHA U HEPABCHCTBA

MpOoOJIEMHOE U3JI0KEHNE

IMonstust norapupma. OCHOBHOE JIOTapUPMUUECKOE TOKIECTBO.
JecsaTiuuHble U HaTypajibHbIE Torapudmel. CBoicTBa JoTapu(MOB.

HudopManioHHO-00BSICHUTEIbHAS JICKIIHS,

6 Jlorapudmudeckast GyHKIUS, €€ CBOWCTBA U rpaduK. npoOJIeMHOE U3JI0XKEHHE 4
JlorapudmMudeckue ypaBHEHHS 1 HEPaBEHCTBA
Pannannas mepa yrina. @opmysl nepexojia OT IpajyCHON Mepsbl
A pa yr PMY. pexox paxy p IloBecTBOBaTECALHAS JIEKIIHS,
7 | yrna k panmansoit 1 Hao6opot. OmnpeneneHue 2
L poOJIEeMHOE N3TI0KEHNE
TPUTOHOMETPHUIECKHX ()YHKIIUH.
OcHOBHBIE (HOPMYITBI TPUTOHOMETPHH. MHEMOHNYECKOE TIPABUIIO.
o NudopMainoHHO-00bICHUTENbHAS JICKIIUS,
8 ®Dopmyiisl JBOITHOTO apryMeHTa. TpuroHoMeTpuueckue GyHKINH U 2
npoOJIEMHOE H3JI0KEHUE
ux rpaduku.
OO6paTHBIE TpUTOHOMETpHYECKHe QyHKIMH. Pentenne npocredmmx IToBecTBOBaTEIBHAS JIEKIIHA,
O | TpuroHOMeTpHUECKHX ypABHEHHMIT 1 HEPABEHCTB. MPOOJIEMHOE U3TI0KCHUE, TCKIHS - 4

TpHUroHOMeTpHUYECKUE YPaBHEHHS Pa3INYHbIX CIIOCOOOB.

JIUCKYyCCUS

10

[ToHsTHE Mpezena mocneIoBaTenbHOCTH U GpyHKIU. OnpeneneHne
OECKOHEYHO OOIBIINX K OECKOHEYHO MAJIBIX BEIHYHH,
COOTHOILICHUS MEXTy HUMHU.

WudopmannoHHO-00BSICHUTEIEHAS
JIeKnusi, MpoOJIEMHOE U3JI0KEHUE

11

Boruncnenue npeaenos. MeToapl pacKpbITUS HEONPEAECIEHHOCTEN.
3ameuarenbHble npeneinsl. OnpeneneHne MPOU3BOIHOH (YHKIUH.
T'eomerpruecknii n Gpusudaeckuii cMeIc npousBoaHoil. [TorsaTre
KacaTeJIbHOI 1 HOpMaJii K KpuBoil. OCHOBHBIC paBUiIa U (OPMYJIbI

1 hepeHIpOBaHIS

[ToBecTBOBaTENBHAS JICKLIHS,
MPOOJIEMHOE H3JI0KCHHE
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12

HccnenoBanue GyHKINH C TOMOILBIO IPOU3BOIHOM.
Heomnpenenennslil unTerpai, onpenenexue U cBoicTsa. Gopmynsl
unTerpuposanus. OnpeneneHuslil uaTerpan. @opmyna Herorona —
Jleiioauna. IpunoxxeHus onpeaeneHHOro HHTerpana.

IToBecTBOBaTEIbHAS JAEKIMSA, JIEKIIHS-
JTUCKYCCHS

13

[lonsTre koMOHHATOpUKU. OCHOBHBIE COCAMHEHHUS: Pa3MEILICHNUS,
[epecTaHOBKY, coueTaHus. OmnpeneneHne 3THX COeTUHEHUN U

(hOPMYIIBL

NHbOopMaInoHHO-00bCHUTEbHAS JICKIINS,
npoOsIeMHOE U3JI0KEHHE

14

IIpenmer Teopuu BepositHocTH, OcHOBHBIE NOHATHS. Kitaccudaeckoe
omnpeneneHrue BeposTHOCTU. OCHOBHBIE CBOWCTBA COOBITHH.
TeopeMbl YMHOXKEHHS U CIIOXKEHHST BEPOSITHOCTEH.

IToBecTBOBaTEIbHAS JICKIUS, JICKIIHS-
JTUCKYCCHS

. OCHOBHBIC ITOHATHS MAaTEMATHUYECKOM CTATUCTHKH.
CratucTuieckoe pacnpeaciicHue U €ro recoMeTpuIeCcKoe

HudopmannoHHO-00bsICHUTENBEHAS

15 | uso6pakenue. UucioBble XapaKTEPUCTHKH BAPUALIHOHHOTO 4
JIeKnus, MpoOJIEMHOE U3JIOKECHHUE
psna. JIMCKpeTHBIE U MHTEPBAIbHBIE CTATHCTHYECKUE
pacrnpeneneHus
16 Pemrenns cucreM ITHMHEHHBIX adreOpandecKuX ypaBHEHUH NudpopmannoHHO-00BICHATEFHASL 4

Mmerozaamu I'aycca, Kpamepa u MaTpuuHBIM METOIOM.

JIEK1IUs, TIPOOJIEMHOE U3TI0KEHUE

17

Onpenenenue NOHATUA cTepeoMeTpui. IlapamiensHOCTh NpsMOi U
IUIOCKOCTH. B3anMHOe pacmonokeHne MpsSMBIX B IPOCTPAHCTBE.
VYron mexay 1Byms npsMbiMu. [lapaniensHOCTh INIOCKOCTEH, X
cBoiicTBa. [lepneHIMKyYIApHOCTD NPSMOM U INIOCKOCTH.
IlepnenuKyIAp U HAKJIOHHBIC. YTOI MEXIY NPsIMOH U
IUIOCKOCTBIO. JIByrpaHHslii yroin. IlepnesaukyasspHOCTb
IUIOCKOCTEH.

HudopmannoHHO-00bsICHUTENbHAS
JIEK1IUs, TIPOOJIEMHOE U3TI0KEHUE

10

18

IonsiTue MuOTOrpanHuKa. OnpeneneHne IpU3Mbl U UX BUABL.
Onpenenenye NMpaMuAbl U UX BUIBL. Beuncienue miomanu
GOKOBOH M ITOJTHOW TIOBEPXHOCTH IPU3MBI M TINPAMHUIEL
Brruncnenne 006eMOB PU3MBI U THPAMUJIBL.

HudopmannoHHO-00bsICHUTENbHAS
JIeKnus, MpoOJIEMHOE U3JIOKECHHUE

10

OHpeZ{eHCHHC TEJI BpalliCHUsA. [Tonstue nuiHAapa U BBIYMCIICHUE
€ro IIomaau NOBEPXHOCTH. ITonsiTue KOHYCa U BBIYUCJIICHUE €T0

HNudpopmannoHHO-00BICHATEIFHASL

19 | mromanu nosepxuoctu. TlonsTHE cepsl 1 MIapa ¥ BBIMHCICHAE €T0 6 10
TUTOIIA/T! TTIOBEPXHOCTH. BrranciieHre 006eM0OB QUryp: HUIHHIPA, JICKIAS, TIPOOJIEMHOC U3IOKCHIE
KOHYyca, cephl U 1apa.
Uroro mo xypcy| 78

B TOM UYHMCJI€ UHTEPAKTUBHOE 00yueHue™

3.2. O0pa3oBaTe/ibHbIE TEXHOJIOTMU NMPHU NMPOBEIEHUN NMPAKTUYECKUX 3aHATHI

(1adopaTtopHbIX padoT)

Tema 3anaTus

Buasl npuMeHseMbIxX
o0pasoBaTeIbHBIX
TEXHOJIOTUM

Kos.
yac

MMPAKTHUYECKOE 3AHATHE Ne 1,2,3 o teme 1.1

Hanmcanue pedepara. Obuienue co
CTYZIEHTAaMH 110 METOJIMKE «BOIIPOC-
OTBET» 110 TEOPETUIECKUM BOIIPOCAM
C TPYHIOBBIM O0CYXICHUEM,
00001IeHNe ¥ aHAIU3 Pe3yIbTAaTOB

IMPAKTUYECKOE 3AHATHE Ne 1,2,3 o Teme 2.1

Pa3paboTka MeTOAMYECKUX
MaTepuajoB, CpPaBHUTENbHBIN
ananu3. Hanmmcanue pedepata

MMPAKTHYECKOE 3AHATHUE Ne 1,2,3,4,5 mo teme 3.1

IIpobaemHO-MOAyIBHOE 00yUEHHE,
Pa3paboTka MeTOAMYECKUX
MaTepHajIoB, PEIICHUE 3a7a4 MajIbIMU
IpYyIIIaMH.

10

TIPAKTUYECKOE 3AHSTHE Ne 1,2,3,4,5,6,7 110 TeMe
4.1

Pa3paboTka METOMYECKUX MaTepHaioB,
CPAaBHUTENbHBIN aHaiu3. J{UCnyT N0 TEOPETUUECKUM
BOIIPOCAM.

14
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TTIPAKTUYECKOE 3AHATHE Ne 1,2,3,4 no teme 5.1 u
5.2

Hanwucanue pedepara. OGLIeHHE CO CTYACHTAMH 10
METO/IUKE «BOIIPOC-OTBET» MO TEOPETHICCKUM
BOIIPOCaM C TPYIIOBBIM 00CYKIeHHEM, 0000IeHIEe
U aHaJu3 pPe3yJbTaToB

TIPAKTUYECKOE 3AHATUE Ne 1,2 mo teme 6.1 Pemenue 3agay MasIMu rpynnamu, pa3padoTka 4
METOANYECKUX MAaTEpHAIIOB.
JucnyT o TeopeTHUECKHM BOIIPOCAM.

TIPAKTUYECKOE 3AHATHE Ne 1,2,3,4,5 mo teme 7.1 | [Ipe3eHTarust, UrpoBBIC 3aHATH HA MOJEIX, pa3doop 10
peuieHus 3agad.

TTPAKTUYECKOE 3AHSATHE Ne 1,2,3,4,5 o Teme 7.2 | UrpoBbIe 3aHATHS Ha MOJICIAX, Pa300p pelICHUs 10
3ana4, Pa3paboTka METOMUECKUX MATCPHAIIOB.

TTPAKTUYECKOE 3AHSATHE Ne 1,2,3,4,5 o teme 7.3 | UrpoBbIe 3aHATHS Ha MOJICIAX, Pa300p peIICHUS 10
3ana4, Pa3paboTka METOMUECKUX MATEPHAIIOB.

Htoro o xypcy 78
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4. YCJIOBUS PEAJIMBALIMU TPOT'PAMMBI JUCHUITJIMHBI

4.1. MarepuajgbHo-TexXHH4Yeckasi 0a3a, HeoOXxoauMasi JIA  OCYILIECTBJIECHUS
00pa30BaTeILHOIO MpoLecca Mo AUCHUIIMHE

Crnenmanu3upoBanHas MeOeIb U CUCTEMbI XpaHEHUS (JI0cKa KJIacCHasi, CTON M CTYJI
YUUTEIISA, CTOJBI M CTYJIbsl yYCHHUECKHUE, MKadbI 171 XpaHEeHUsT y4eOHbIX TTOCOOUH,
CUCTEMBbI XpaHEHUS TaOJIHII U TUIAKATOB);

TEXHUYECKHE CPE/ICTBA 00yUeHus (pabouee MECTO YUUTEINs: KOMIIBIOTEp YUUTES,
BUJICOMTPOEKTOP, IKpaH, aunieH3nonHoe [10);

JICMOHCTPAIMOHHBIC YIeOHO-HATJISIIHBIC TOCOOMS (KOMIUIEKTHI CTEHI0B, KOMILJICKTHI
TaOJIUII, MOPTPETHI BELAAOIINXCS MATEMATHKOB, KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX C
MarHUTHBIMU JICPKATCIISIMH );

AIIEKTPOHHBIC CPEJCTBA 00YUCHHUS (KOMILIECKT BUACODUIBMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00ecIeYeHust

. Onepanmonnas cucrema Microsoft Windows 10 (kortpakt Nel04-AD®d/2016 ot
20.07.2016, kopriopaTUBHAas JTUIICH3HS);

. [Taker mporpamm Microsoft Office Professional Plus (kouTpakt Nel104-AD®/2016 ot
20.07.2016, kopriopaTuBHas JTUICH3HS);

. AHTUBUpYCHas 3ammTa (Qu3nueckux pabouux craHIMA W cepBepoB: Kaspersky
Endpoint Security ais ousneca — Crangaptaenid Russian Edition. 1500-2499 Node 1
year Educational Renewal License (kontpakt Ne99-AD®d/2016 ot 20.07.2016,
KOPITOpaTHBHAS JIUIICH3HSA);

. 7-zip GNULesser General Public License (cBobomHOe mporpaMMHOe oOecrieueHHe,
HE OIpaHUYCHO, O€CCPOYHO);

. MaTepuer Opaysep Google Chrome (GecrumaTHoe mporpamMmmMHOe OOeclieYeHue, He
OTpaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHbIii Ha0Op KOJACKOB (KOJUPOBIIUKOB-
JNEKOJUPOBILIMKOB) U YTWIMT JJISI TPOCMOTpa U 00pabOTKHU aynuo- U BUJe0(halIoB
(OecrmaTHOE MPOTPAaMMHOE OO€eCIieueHUE, He OTPaHNIEHO, 0ECCPOUHO);

WinDjView — mnporpamma s npocmotpa ¢aiiioB B dopmare DIV u DjVu
(cBOOOHOE MTpOrpaMMHOE 00ECIIeYCHNE, HE OTPAHUYCHO, OECCPOYHO)

18



5. MEPEYEHb OCHOBHOI71u U JOMNOJIHUTEJBHOM YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUS IUCLUIIJIAHBI

5.1. OcHoBHas1 TUTEPATypa

1 boromonos, H. B. Marematuka : yueonuk s CI10 / H. B. boromoros, I1.
N. Camoiinenko. — 5-e us ., nepepad. u gon. — M. : U3narensctBo FOpaiit, 2017.
— 396 ¢. — (Cepus : [Ipodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-
02325-1. — Pexum mocryma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. baBpun, 1. . Maremaruka : yueOHuk u npaktukyM st CI10 / U. W.
baBpun. — 2-e u3na., nepepad. u non. — M. : M3garensctBo IOpaiit, 2017. — 616 c.
— (Cepus : Ilpodeccuonansunoe odpazopanue). — ISBN 978-5-534-04101-9. —
Pexxum nocryma : www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997DSAFADIE.

5.2. JlomosHUTeJIbHAS JUTEpATypa

1. UameB-MycatoB, O. C. Teopus BepoOATHOCTEH U MaTeMaTUYeCKas
craTucTuka : yaeOHuk u npaktukym s CI1O / O. C. UBameB-MycaroB. — 3-¢ u3f.,
ucrp. u jgon. — M. : UsmarensctBo FOpaiit, 2017. — 224 c¢. — (Cepus :
[Tpodeccnonansuoe oobpazoBanue). — ISBN 978-5-534-02467-8. — Pexxum goctyma
: www.biblio-online.ru/book/6463F5D1-5509-4791-900C-998BABDDG6E9B.

5.3 llepuoanueckmne U3TaHUS

1 ’Kypnan «MaremaTuka B IIKOJIE»

2. basbl nannbix komnanuu «Mct Boro» (http://dlib.eastview.com)

5.4 TIlepeueHb pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKANIMOHHON ceTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOECHUSI AU CHUILINHBI

1. MunucrepcTBo 06pa3zoBanus u Hayku Poccuiickoit @enepannn
(http://MmunOOpHAVKU.DD/);
2. ®enepanpubiii mopTan "Poccuiickoe oopazosanue” (http://www.edu.ru/);
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3. Nudopmammonnas cucrema "Exnnoe okHO qocTyna K 00pa3oBaTeNbHBIM pecypcam”
(http://window.edu.ru/);

4. Enpunas xoiuiekius nmudpoBeix oOpa3zoBaTenbHbIX pecypcos (http://school-
collection.edu.ru/);

5. ®enepanpHBI HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. OOpazoBatenbHbIid mopTan "Yueba" (http://www.ucheba.com/);

7. Ilpoekt ['ocyaapcTBEHHOTO MHCTUTYTA PyCCKOTO si3bika uMeHH A.C. [Tymknna
"O6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snektponnas o6udauorexa (HOB) (http://www.elibrary.ru);

9. HanwmonanbHas 3aekTpoHHas ouonuoteka (http:/u36.pd/);

10. KubepJlennnka (http://cyberleninka.ru/).

11. CnpaBouyHo-uH(MpOopMaMOHHEIH opTan "Pycckuit s3p1k" (http://gramota.ru/);

12. Cnyxx0a TeMaTHYeCKMX TOJIKOBBIX citoBapeit (http://www.glossary.ru/);

13. CnoBapu u sanukioneauu (http://dic.academic.ru/);

14.KoncynbranT [Imtoc - cnpaBovHas paBoBasi CUCTeMa (JIOCTYI 110 JIOKATBHOHN CEeTH)
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6. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
ITO OCBOEHUMIO U CHUITJIMHBI

JucuumivHa HaielneHa Ha GopMUpoBaHHUe MPOGECCHOHATBEHBIX
KOMIIETEHINH, TAKUX KaK CIIOCOOHOCTH AEMOHCTPAIH OOIEHAYYHBIX 0a30BBIX 3HAHUH,
MOHMMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIINI, PUHITUTIOB TCOPHH - OTIPEIEISTH eI ,
3a/la4il JAaHHOW JUCIUIUIMHBI.

OOyueHne CTYIEHTOB OCYIIECTBISETCA MO TPATUIUOHHONW TEXHOJOTMH (JIEKIIHH,
MIPAKTUKN) C BKIIIOYCHUEM MHHOBAIIMOHHBIX AJIEMECHTOB.

C ToukM 3peHHs HCIOJBb3YEMBIX METOJOB JIEKIUH MO ANCHUIUIHHE «MareMaTHKa
MOJIPA3JEISIIOTCS  CIEAYIOMUM o0pa3oM: HHPOPMAIMOHHO-OOBICHUTEIbHAS  JICKIIUS,
MOBECTBOBATENbHAS, JIEKIUA-0ecena, mpobieMHast ISKIUs U T. [I.

YcTHOE M3NOKeHNe y4eOHOTO MaTepuaia Ha JIEKIUH JODKHO KOHCIEKTHPOBATHCS.
CrnymaTh JIEKIHI0 HYXXKHO YMETh — MOJCPKUBATh CBOE BHHUMAHHE, MOHITh U 3alIOMHUTH
YCIIBIIIIAHHOE, YJIOBUTH May3bl. B mpoiiecce U310KeHUs MpenoiaBaTreieM JIEKIUU CTYIEeHT
JIOJDKEH BBISICHUTH BCE HETIOHSATHBIE BOMPOCHL. 3alMCHIBATH COACPIKAHHUE JICKIIUH HYKHO
00s13aTeIbHO — 3aMMCH TTOMOTAOT MOAIEPKUBATh BHUMAHHUE, CTIOCOOCTBYIOT TOHUMAHHIO U
3alIOMUHAHUIO YCIIBIIIAHHOTO, IPUBOUT 3HAHKUE B CUCTEMY, CIIYXaT OTMOPOM /ISl Iepexo/ia
K OoJiee TITy0OKOMY CaMOCTOSATETPHOMY U3YYCHHUIO TIPEIMETA.

MeTtoamueckue peKoMEeHIAINH 110 KOHCTIEKTUPOBAHUIO JICKITHIA:

— 3alHCh JIOJDKHA OBITh CHUCTEMHOM, MPEACTaBIsATh COOOW COKpANIEHHBIA BapUaHT
Jekuuu — mpenogaBatens. Heobxomumo — ciymarth, 00AyMBIBaTH M 3alKCHIBATH
OJTHOBPEMEHHO;

— 3amuch BeAETCS OYEeHb OBICTPO, YETKO, 1O BO3MOKHOCTH KOPOTKHMH
BBIPKEHUSIMU;

— HE TIpeKpamas cIymaTh MPernoaaBaTessi, Hy)KHO 3allUChIBaTh TO, YTO HEOOXOTUMO
ycBOUTh. Henmb3s 3ammchiBaTh cpa3y ke BHICKa3aHHYIO MBICIb MPETOAaBaTess, cleayeT eé
MOHSTH U TOCIIE ITOrO KPATKO 3amucaTh CBOMMH CJIOBAMH WJIM CIIOBAaMU TPEIOIaBaTells.
BaxxHo, uT0OBI B HEll He ObLT TOTEPSIH OCHOBHOW CMBICIT CKa3aHHOTO;

—MMEHa, 1aThl, HA3BaHWs, BBIBOIBI, ONPEICIICHUS 3aITMCHIBAIOTCS TOYHO;

[TpakTrueckue 3aHATHS 1O TUCHUIUTHHE «MaTemMaTnka» B OCHOBHOM II0 CXEME:

-YCTHBIM ONPOC TI0 TEOPUH B Havae 3aHITHs (00CYXKICHHE TEOPETUUECKUX

MpoOJIEMHBIX BOTIPOCOB IO TEME);

-paboTa B rpymmax mo pa3penieHuIo pa3InyHbIX CUTYallui TI0 TEME 3aHSTHS;

-pelieHne MPakKTUIECKUX 3a71a4 WHIUBUTYaIIbHO;

-TI0JIBEJICHUE UTOTOB 3aHSTHS;

-MHIUBHIYyQJIbHBIC 3aJaHHsl JUIS TIOJTOTOBKM K CICIYIONIUM IPAKTHYCCKUM
3aHATHSM.

[{enp MpakTHUECKOTO 3aHSTHS - HAYYUTh CTYJICHTOB IPUMEHSITh TEOPETHUECKUE

3HAHMSI TPU PEIICHUU TPAKTHYECKHUX 33J1a4 Ha OCHOBE pEabHBIX JIAHHBIX.

Ha mpakTudeckux 3aHATHSIX TPe0o0IaIatoT CIeTyIOIINE METO/IbI:

-BepOanbpHbIe (TIPe0OIIaatoNuM METOIOM JIOJKHO OBITh OOBSICHEHHE);,

-ipakTUYecKue (MMChbMEHHBIE 3[aHMs, TPYIIOBBIC 3aIaHUS | T. 11.).

BaxHbpIM 17151 CTyICHTa SIBJISIETCS YMEHHE PAIMOHAIBLHO MOIOMPATh HEOOXOIUMYIO

yueOHyto nureparypy. OCHOBHBIMH JTUTEPATYPHBIMU UCTOYHUKAMU SIBIISIOTCSL:

— Oubnmoreunsie Gpouasl pummana Kyol'y;

— 3JIEKTPOHHAsI OMOIMOTEYHAs cUCTeMa « Y HUBEPCUTETCKasi OMOIMOTeKa OH-JIaliH»;

— 3JIeKTpOHHAast OnbnnoTeuHas cucreMma M3narensctBa «JlaHby.
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[louck kuHur B OHOIHOTEKE HEOOXOIMMO HAYMHATH C HU3YYEHHUS MPEIMETHOIO
Karajora

Y CO3/1aHMSI CIIMCKA KHUT, TOCOOMH, METOJUYECKUX MATEPHAIIOB IO TEME U3yUYEHUS.

JUjig my4iiero npeacTaBieHUs U 3allOMUHAHUS MaTepuala Lejaecoo0pa3Ho BECTU

3alUCHU ¥ KOHCIEKTHI PA3TUYHOIO COJIEP KAHMSI, @ UMEHHO:

— MIOMETKH, 3aMeYaHusl, BbIIeJIEHUE TJIaBHOTO;

— TIJ1aH, TE3UCHI, BBIMUCKH, ITUTATHI,

— KOHCIIEKT, paboyasi 3anuch, pedepar, J0KIa, JeKIHUs U T.1.

Yurarh y4eOHUK HEOOXOJAMMO BIYMYMBO, BHUMATEIbHO, HE MPOITyCKas TEKCTa,
CTapasich MOHATH KXyl (pa3y, OJHOBPEMEHHO pa3dupas MpUMEphl, CXEMbl, TAOIHIIbI,
PHUCYHKH, IPUBEACHHBIE B YUCOHHKE.

OaHuM #3 BaXXHEHIIUX CPEICTB, CHOCOOCTBYIOIIMX 3aKpPEIUICHUIO 3HAHUN, IO
muciuiuinae «MaTtemaTukay, — SBISETCS KpaTkas 3alich MPOYMTAHHOTO MaTepuana —
cocTaBlieHuE KOHCIEKTa. KOHCIEKT — 3TO KpaTKOe CBSI3HOE M3JI0KEHHUE COJIEPIKAHUS TEMBI,
ydyeOHUKAa WM ero 4actu, 0e3 MoJIpoOHOCTEe M BTOpOCTeneHHBIX netaneil. [lo cBoei
CTPYKTYpE U TOCIEJ0BATEILHOCTH KOHCIIEKT JIOJDKEH COOTBETCTBOBAThH IUIAHY ydeOHHUKA.
Ecnu yuyeOHuk pa3nenéH Ha HeOOJbIIME O3arjaBiICHHbIE 4YacTH, TO 3aroJIOBKM MOKHO
paccMaTpuBaTh Kak MyHKTHI IJIaHA, @ U3 TEKCTa KaXJIO0W YacTH CIIEAYyeT 3alucaTh T€ MBICIIH,
KOTOPBIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.

Tpebosanus k KOHCheKmy:

— KpPaTKOCTb, CKATOCTh, 11EJIECO00PA3HOCTh KaXKIO0T0 3alHChIBAEMOI0 CJI0BA;

—COJIEPIKATEITLHOCTh ~ 3alHMCHU-3AMICHIBAEMBIE MBICIH  ClieqyeT (OpMYIHPOBATH
KpaTKo,

HO 0e3 ymep6a s cmbicna. OOBEM KOHCIIEKTa, KaK MPaBUII0, MEHbIIIE N3y4aeMOro
TekcTa B 7-15 pas;
—KOHCIIEKT MOKET OBITh KaK IPOCTBIM, TaK M CJIOKHBIM MO CTPYKTYpE — 3TO 3aBUCUT
OT COZIEp KaHMsI KHUTH U eI €€ N3yUEeHUS.
Mertoanyeckne peKOMEHAAlUH 110 KOHCIIEKTHPOBAHMIO:

— MPEX/JIE YeM HayaTh COCTABIISATH KOHCIIEKT, HYKHO O3HAKOMUTHCS C KHUTOM,

pOYUTaATh €€ CHavaia J0 KOHIIA, MOHATh IPOYUTAHHOE;

— 3aIMCH JIy4Ille JeJIaTh P MPOUYTEHUHU HE OJJHOr0-/IBYX a03alleB, a LeJIoro

naparpadga Wid IJ1aBbl;

— KOHCIIEKTUPOBAaHUE BEAETCS HE C LIEJIBI0 MMETh OINPEACIEHHBIM 3amucH, a s
Oonee

MOJIHOTO OBJIAJICHUS COJIEPKaHUEM M3y4aeMoOro TeKCTa, MO3TOMY B 3aIUCAX
OTMEYAeTCs U BBIJCNAETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO 0COOEHHO
MIPHUBJICKJIO BHUMAHUE;

s HanmcaHus pedepara mo npeamery «Maremarnka» HeoOXOIMMO BBIOpaTh TEMY,
COITIacoBaTh €€ C MpernoaaBareieM, No1o0paTs HECKOIbKO HCTOYHUKOB IO TEME, BBITIOJIHUTD
aHaJIM3 UCTOYHHUKOB IO PEUICHUIO POoOIeMbl, 000CHOBATh CBOIO TOUKY 3PEHUS Ha peIleHUE
poOIeMBbl.
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7. OHEHOYHBIE CPEJICTBA JIUIAA KOHTPOJISA YCIIEBAEMOCTH

7.1. llacmopT (pOHJAA OLIEHOYHBIX CPEACTB

Kon
Ne KonTponupyemsble paznensl (TEMBbI) KOHTpoJiupyemor | HamMmeHoBaHME OLIEHOYHOIO
/o MUCLUIITUHEI KOMIETEHIINHU cpeacTBa
(um ee yacTH)
JleMOHCTpanust MpakTHYECKUX
. HaBBIKOB, 3all[UTa BHIMOJIHCHHOTO
PasButue nonsaTus o uucie. Jluneineie u
3a7aHus, 3aIuTa pedepara,
KBaJIpaTHBIC yPaBHEHHS 1 HEPABEHCTBA.
mpakTHdeckas pabdota,
MHIVMBUAYAIbHBIN YCTHBIM OIPOC
JleMOHCTpanust MpakTHYECKUX
CremnieHHBIE, TOKA3aTENh HaBBIKOB, 3aIIHUTa BHIITOJIHEHHOTO
2| HBIE U JOTapUPMH 3aJaHus, 3aIUTa pedepara,
yeckne QyHKIum. npakTHdeckas padoTa,
MHIVBUAYAIbHBIN YCTHBIM OIIPOC
JleMoHCTpanys NpakTUYECKUX
HaBBIKOB, 3all[UTa BHINOJIHCHHOTO
OCHOBBI TPUTOHOMET
3 3aJaHus, 3aIIUTa pedepara,
pun. TpuroHomerpuueckue npeoopa3oBaHusl.
IpaKkTH4eckas paboTa,
MHIVBUAYAJIBHBII YCTHBIA OIIPOC
JleMoHCTpanys NpakTUYECKUX
Hauana maTeMaTHuecKoro aHajau3a. HaBBIKOB, 3all[UTA BHIIOJIHCHHOTO
4| DuddepeHnnansHpie ¥ HHTETPATH 3aJaHus, 3aIUTa pedepara,
HbIE NCUUCIICHUSL. npakTHdeckas pabdora,
MHIUBUAYAIbHBINA YCTHBIM OIPOC
JleMoHCTpanus MpakTHYECKUX
. HaBBIKOB, 3aIIUTa BHIITOJIHEHHOTO
Teopust BEpOSITHOCTH U MaTeMaTHUECKON
5 3aJaHus, 3aIIUTa pedepara,
CTaTHCTHUKH.
IpakTH4eckas paboTa,
MHIUBUAYAJIbHBIN YCTHBIM OIIPOC
JleMoHCTpanus NpakTUYeCKUX
6 CucTteMbl JHHEHHBIX aIreOpandeckux HaBBIKOB, 3aIl[UTA BHITIOJIHEHHOTO
YpaBHEHHIA. 3a/laHusl, MpakTudeckas padora,
MHIVBUAYAJIbHBIN YCTHBIM OIIPOC
JleMoHCTpanus NpakTUYeCKUuX
Teopus crepeomerpun. [IpsaMere u maockocTn HaBBIKOB, 3aII[UTA BHITIOJIHCHHOTO
77| B mpocTpaHcTBe. MHOTOIpaHHUKH U Tena 3a7aHusL, 3aluTa pedepara,
BpaIlleHHS. npakTH4yeckas padoTa,
VHIMBUAYAIbHBIN YCTHBIM OIPOC
7.2. Kpurepuu OeHKHW 3HAHUI

KoHTponms ® oOIleHKa pe3ylbTaTOB OCBOCHUS JUCIHILIMHBI OCYIIECTBISETCS

IPEeroIaBaTesIeM B IMPOLECCE MPOBEACHUS MPAKTHUUYECKUX 3aHITHUH, JTa00paTOPHBIX

paboT, TECTHpPOBAaHMSA, a TAKKE BBHIMOJHECHUS OOYUYAIONIMMHCS WHIUBUIYATbHBIX

CaMOCTOSITCIILHBIX 3aJaHUH.

Peghepam - mponyKT caMOCTOATENBHOM pabOTHl CTYAECHTA, MPEICTABISIOMUN COO0M
KpPaTKoe W3JI0’KEHHE B MUCHMEHHOM BHUJE IMOIYYECHHBIX PE3yJIbTATOB TEOPETHUECKOTO
aHalu3a OIpeJeNIeHHONM Hay4yHOH (y4ueOHO-HCCIIe[IOBAaTeNbCKONW) TEMBbl, T[€ aBTOp
PacKpbIBaeT CyThb HCCIEAYEeMOW IMpOOJIeMbl, NMPUBOIUT DPA3JIMYHBIE TOUYKU 3PEHMS, a
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Takke COOCTBEHHbIE B3TJsAABI Ha Hee. Pedepar oleHHMBaeTcs 1O KOJIHYECTBY

00pabOTaHHBIX HWCTOYHHKOB, TJIyOMHE aHanmW3a MPOOJIEMbI, KadecTBE OOOCHOBAHUS

aBTOPCKOM TIO3UITUH, TITYOMHE PACKPBITHS TEMBI.
Jloknao - myOGnuuHOe, pa3BEPHYTOE, COOOIICHHE IO OMPEACIEHHOMY BOIPOCY,
OCHOBaHHOE Ha TPUBJICUCHUHN M3YyYCHHBIX TOKYMEHTAIBHBIX NaHHBIX. /JOK1A0 - 3TO
COOOIIEHHE, COACPKIMOE KOTOPOTO MPEICTABIICT HH(DOPMAIIUIO U OTPAXKAET CYTh
BOIIPOCA WJIM UCCIICIOBAHUS MPUMEHHUTEIHFHO K PacCMaTPUBAEMOUN WM M3ydaeMOu
cutyaruu. Llenbs odokrada — wHpopMupoBaHue Koro-aubo o uém-nmubo. Tem He
MEHee, 00KIa0bl MOTYT BKIIIOYATh B CeOSl pEKOMEHIAIINY, TIPEJIOKEHUS UK APYTHE
MOTHBAIIIOHHBIE 3JIEMEHTHI.

Coobwenue - HeOONbIIOE MyOJWYHOE BBICTYIUIEHME Ha BBIOPAHHYIO TEMY,
nyOJIMYHOE M3JI0KEHHE YaCTHOTO BOIIPOCA PaCCMAaTPHUBACMON TEMBI.

Ox3amer  (OT JaT. examen - HCMbITaHUE) - (JOpMa UTOTOBOM MPOBEPKH 3HAHUHI U
HABBIKOB YYAIlIUXCs, MTOJIYYCHHBIX Ha JICKIIMOHHBIX, CEMUHAPCKUX U MPAKTUYECKHUX
3aHATUSAX, a TaKKe HX O00sA3aTeIbHBIX CAMOCTOSTEIBHBIX pPabOT (KOHCIEKTOB,
TUTAHOB 3aHATHH U JIp.).

KpuTtepuu ouneHky 3HAHUI CTYI€HTOB B 1[€JI0OM MO TUCHHUILIMHE!
«OTJIHYHO» - BBICTaBIISICTCS CTYZCHTY, MIOKa3aBIIeMY BCECTOPOHHHUE,
CHCTEMaTHU3UPOBAHHbIEC, TITyOOKHE 3HAHWS Y4EOHOW MpOorpamMMbl AMCIUILIAHBEI U yMEHHE
YBEpEHHO MPHUMEHATh MX HAa TMPAKTUKE MPH PEIICHWH KOHKPETHBIX 3aJa4, CBOOOIHOE U
NpaBUIIbLHOE 00OCHOBAaHUE MPUHATHIX PEIICHUN;

«XOpOILIO» - BBICTABISETCSA CTYACHTY, €CIM OH TBEpAO 3HAET MaTepHai, TPaMOTHO M IO
CyHIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh MOJydYeHHbIE 3HAaHUS Ha NPAKTHKE, HO
JIOITYCKAaeT B OTBETE HJIM B PEIICHUHU 3a]]a9 HEKOTOPhIE HETOYHOCTH;
«Y/IOBJIETBOPUTEJIbHO» - BBICTABISETCS CTYACHTY, I[IOKa3aBlIeMy (pparMeHTapHbIiH,
pa3po3HEHHBIH XapakTep 3HaHUM, HEeIOCTaTOYHO NPaBUIbHBIE (HOPMYIUPOBKH 0a30BBIX
NOHATUH, HAPYIICHHs JIOTUYECKOW TMOCIEIOBATEIIEHOCTH B H3JIOKEHUU MPOTPAMMHOTO
MaTepuasia, HO IpPH 3TOM OH BJAJEET OCHOBHBIMH pa3liellaMd y4eOHOH Nporpammbl,
HEOOXOJAUMBIMHU /ISl JAJIbHEHIIIEro 00y4YeHUs M MOXKET IPUMEHSATh MOTy4YeHHbIE 3HAHUS 110
o0paslly B CTaHJIapTHOW CUTYallUH;

«HEY/JIOBJIETBOPHUTEIbHO» - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAET OONbIICH YacTh
OCHOBHOTI'O COJIepXaHMsI y4eOHOI MporpaMMBbl AUCHUIUIMHEL, JOIMYCKaeT rpyoble OmMOKU B
(bopMyIHPOBKAaX OCHOBHBIX MOHATUHN JIUCLUUILIMHBI M HE YMEET MCII0JIb30BaTh MOJTyYeHHbIE
3HAHUS TPU PEUICHUH TUTOBBIX MPAKTHYECKUX 33]1ad.

7.3. OueHo4YHBbIE CPEACTB /AJIsl MPOBEIeHUs TeKYIIeil aTTecTAlNU

Texkymuii KOHTPOJIb MOKET IPOBOAUTHCS B popMe:
-UHJAVMBUAYAIbHBINA YCTHBIN OIIPOC
-pakTUdeckas padorta
-3amuTa pedepara

-3aI[MTa BBIITOJIHEHHOTO 3a/1aHHUS.

-JIEMOHCTpALIMSI IPAKTUYECKUX HABBIKOB
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IIpumepsr

®dopma [IpakTrueckuii JInunble KauecTBa

3Hanug VYMenus OLIEHOYHBIX
aTTecTalu OTBIT (BIIAJICHUE) | O0y4aromerocs

CpEJICTB

YCTHbIN KoHTponb OugeHKa ymeHus OueHKa HaBbIKOB OreHka ciocOOHOCTH | KOHTPO/IbHbI
onpoc no | 3HaHW no pasnnyatb paboTbi c ONEPATUBHO U € BOMpocbl No
Temam onpegeneHH | KOHKpPeTHble NMTepaTypHbIMK Ka4€CTBCHHO Temam

bIM NOHATUA UCTOYHMKaMM OTBEHATh Ha npunaratoTca

npo6aemam MOCTABJICHHBIC

BOIIPOCEHI

Pedeparsr KonTpons Ornenka ymeHust | OIeHKa HAaBBIKOB Orenka ciocobnocta | Tembr

3HaHUH 110 pa3nu4athb paboTsI ¢ K CaMOCTOSTEITFHON pedepaToB

ONpEZICTICHH | KOHKPETHBIC JUTEPATYPHBIMH paboTe n aHANU3y MIPUJIATaoTCs

BIM MOHSATUS HCTOYHHKAMU JUTEPATYPHBIX

nmpobieMam HMCTOYHUKOB
IIpaktnyecku | OneHka Orenka ymeHust | OIleHKa HaBBIKOB Orenka cnocoOHocTH | Temsl padot
e paboThI 3HAHUH IJIAHUPOBATH paboTsI ¢ OIIEPaTHBHO U MPUJIAraroTCs

TMOTPEIIHOCT OpraHu3anuro u JINTEpAaTYPHLIMU Ka4Y€CTBECHHO pCIIaTh

u IMPOBEACHUEC HUCTOYHHUKAMH, IIOCTaBJICHHBIC Ha

U3MEPEHUH,; MEpONPUITHIA, NPOBEACHUS NPAKTUYECKUX

TEOpHHU pa3pabaTbIBaTh (U3KYIBTYpHO- paborax 3amaun 1

TECTOB METOIMYECKHE CIIOPTHBHBIX apryMEeHTHPOBaTh

METpOJIOTHYE | TOKYMEHTHI MEpOTIPHATHH, Pe3yNbTaThI

CKHUX oTOuUpaTh NU3MEpPEHNH TEOpHUu

TpeboBaHuii | Hamboiee OLICHOK, LITKaJIbI

K TecTawm, s dexkTuBHbIC OLIEHOK, HOPM

TEOpHUU CpeAcTBa U CTaTHCTHYECKHUX

OILICHOK, METObI, METOO0B

LIKaJIbI 0pOpMIIATH

OILICHOK, pe3ynbTaThI

HOPM UCCIIEI0BATENbC

cTaTucTuyec | Ko paboThI

KHX METOJIOB

00paboTku

pe3yJIbTaToB

HCCIEI0BaHN

i

IIpumepHsbie 3agaHus:

1) 0 20,27—3x2 <1-

1. Pemiuth ypaBHeHMsI, HEPABEHCTBA, CHCTEMbI YPABHEHUI:

2)4* +2"* -6=0;
3) 7x _7x—1 — 6

n2' +27 4277 =5 45 457

5) 235X+3 —

19028,
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6109 25(X+1) <-0,5.

7 logs x—2log, x* > -3.
8)10g,5(2X=3) +2=~log,5(x+2) .
9) X1—0,25ng -10

10) log, x+log, (x+2)=2.

3*.2Y =576
11)

Iogﬁ(y—x) =4
3 +x=10
12) y—log,x=2
2. [Ipaktryeckas paborta (TpUroHoMmeTrpuyeckue QyHKIUN).
Bapwuanr 1.
3aganue Nel.

i . 311
a) Beraucnuts: X -sin’ ?+Y2 cos’ 0 +tgI7 + 2XY -sin S

0) Pemnth 3a1auy:
Hano: sina =0.8

B) YIIPOCTUTH BBIPAKECHHUE:

. 2 2
£<a<17 (sma} +[Cosaj —sin‘a
2 tga Clga
Haiitu: sin2a, cos2a, tg2a.
3aganue Ne2.

a) BpuucnuTh, WuUCMONB3ysS UYETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH, (POPMYIIBI
MPUBEICHUS TPUTOHOMETPUUECKUX PYHKIIUNA K OCTPOMY YTy
0) OnpenenuTs, ABISCTCS I (PYHKITUSA YETHOM, HEUSCTHOW MM HE SBJISICTCS HU YCTHOM, HH
. HEYETHOM.

8sin(—150° ) cos(—120° ) tg (— 240° ) ctg (— 210° ) =

f(x):xsinx+L

COS X
3ananme Ne3. 3amanue Ne4.
a) YIIPOCTUTDH BBIPAYKEHUE: [IpeoGpa3oBaTh B MpOU3BEICHNUE:
sina 2cos’a . , sin25° +sin15°
;,—+ ,——Sin“a T
0« Clg“a sin25° —sin15
0) [lokazaTh TOXI€CTBO: 3aganue Nes.
cos2a +5sin2a -ty =1 [TpeobpazoBaTh

IPOU3BEJCHHUE B CYMMY.
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B)/loKaszaTh TOX1€CTBO:
cos 70° +cos12°

- cos(45° + a)
+ cos(45° + a)

=0«

sin(45° +a
sin(45° +a

3. [IpuMepHbIe BOMPOCHI IJIsl YCTHOTO ONMPOca (KOHTPOJIbHBIX padoT):
1. KoHTpoJibHbIE 3a4eTHbIE BONPOCHI 110 TeMe

1) Kakue ynciia Ha3bIBAIOTCS PAMOHATBHBIMU?

2) Kakwe 4nciia Ha3pIBAIOTCS HPPAIIMOHATIBHBIME?

3) Kakwe 4ncia Ha3pIBAIOTCS AEHCTBUTEILHBIMU?

4) T'eomeTpruecKoe H300paKECHUE ICHCTBUTEILHBIX YHCEIL.

5) IlpaBuiia 3ammucy TECATUYHON MEPHOAMYECKON TPOOH B BUJIC OOBIKHOBESHHOM.

6) PopMyIIbI COKPAIIEHHOTO YMHOXCHUSI.

7) ®opmyiia pemieHHs KBaIpaTHOTO ypaBHEHUs (IMCKPUMHUHAHT, HAXOXJICHHE KOPHEH
YpaBHEHHUS ).

8) ®opmyia pas3noKeHUs KBaAPATHOTO TPEXUICHA Ha MHOXHUTEIIH.

9) Pemienue OMKBaJPATHBIX YPABHCHH.

10)Permienne uppairoHaIbHBIX YPaBHCHHIA.

11)Pemenne HEpaBEHCTB C OAHOM MEpEMEHHON. MeToT HHTEpPBAJIOB. (€0 CYITHOCTB)
12)Muumasi eTuHHIIA, CTETICHb MHUMOMN €IHHUIIBI.

13)Yto Ha3bIBACTCS KOMILICKCHBIM YHCIOM?

14)Kakue KOMIUICKCHBIE YMCITa HA3bIBAIOTCS MPOTUBOTIOIOXKHBIMU? CONPSHKEHHBIMU?
15)['eomeTprdeckoe n300pakeHNUEe KOMITJICKCHBIX YUCEIT.

16)Moyib KOMITJICKCHOTO YKCIa, €r0 BEIYUCIICHHE.

17)ApryMeHT KOMIUIEKCHOTO YHUCJIa, €r0 HaXOXJICHHUE.

18)CrnoxxeHue v BEIYUTAHUE KOMIUICKCHBIX YHCEI.

19)VMHOKeHME KOMILIEKCHBIX YHCE B anredpandeckoit popme. Paznokenne a’ +b* Ha
MHOKUTEH.

20)/lenenne KOMITJICKCHBIX YHCEIT B aJireOpandeckoit popme.

21)Onpenenutens |l mopsinka, ero BIYMCICHHE, CBOMCTBA.

22)Onpenenurens |1 mopsiaka, ero BerancieHne, CBOUCTBA.

23)IIpaBuiia HaxoxIeHus onpenenuteneit A A5 A, .

24)[IpaBuino Kpamepa npu pemeHnn CHCTEM TMHEWHBIX YPaBHEHUH.

IIpumepHBbIe BONPOCHI IS KOHTPOJISI CAMOCTOSITEIbHOM padoThI:

OHpelle.]'ICHI/IC CTCIICHU C HATYypaJIbHBIM ITOKa3aTCIICEM.

CrerneHn ¢ PaluOHAJIIBHBIM ITOKA3aTCJIICM.

m

Yemy paBuo a°; a"; an?

Kakx yMHOXUTB cTeneHU ¢ OAMHAKOBBIM OCHOBaHHEM? OAMHAKOBBIM MOKa3aTeaeM
cTerneHu?

How e
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5. Kak pa3genuth CTeneHu ¢ OJUHAKOBBIM OCHOBaHHEM? OJIMHAKOBBIM MOKa3aTeIeM
creneHu’?
Kaxk Bo3BecTH CTENEHD B CTENEHD?

Yto HaskBACTCS KOpHEM N°' CTENEHH U3 Yrcia?

Kaxk u3Bneun xopens u3 npousseaeHus? Ipobu? Crenenu?

Kak yMHOXUTB (pa3aenuTb) KOPHU C OAMHAKOBBIM MTOKa3areneM?

10 Kakx yMHOXUTH (pa3aenuTb) KOPHU C pa3HbIMU TOKa3aTeIsIMU?

11. Kakast ¢pyHKIIHSI HA3bIBACTCS CTETICHHOM ?

12. CBolicTBa CTENIEHHOW (YHKITHH.

13. [IpumMepsl cTeneHHON (YHKIIUH.

14. OnpeneneHue moka3aTeabHON (QYyHKIIUH.

15. [IpuBeauTte npuMepsl NOKa3aTeabHOU (DYHKIIMH.

16. I'padpuxm mokazarenpHON QyHkmy npu @ > 1, mpu a < 1.

17. CBoiicTBa moka3atenbHON (yHKIUH.

18. Onpenenenue norapupMuyecKoil GyHKIUH.

19. IlpuBeaute mpuMepsl JJOTapUPMUIECKON QYHKINH.

20.I"'padukm orapudmMuueckoi pynkimu rmpu a > 1, npu a < 1.

21. CoiicTBa morapupmMudeckoi yHKIIHH.

22.Kakune ypaBHEHHsI Ha3bIBAIOTCSI PABHOCHIILHBIMU ?

23. Kakne YpaBHEHHS (HepaBeHCTBA) Ha3bIBAIOTCS MIOKa3aTeTbHBIMU?
JorapupMUIecKuMu?

24. Tlpocreiine MpuEMBI PEIICHHs TTOKa3aTeIbHBIX YpaBHEHUH.

25.B 4éMm 3aximrouaeTcsi METOH JOrapu(MHUPOBAHUS TPU PEUICHHH MOKAa3aTEeNbHBIX
YPaBHEHH?

26.B uém 3akiouaercs METOJ MOTCHIIMPOBAHUS TMPH PEHICHUH JOTapU(PMUYECKUX
YpaBHEHUN?

27.Kakue ycnoBHs JOIHKHBI BBITTOHATHCS MPHU PEIICHUN TIOKAa3aTeIbHBIX HEPAaBEHCTB?

28.Kakue ycnmoBUsS JOMKHBI BBITIOJMHATHCS TIPU  PEIICHUH JIOTAPUPMUUIECKUX
HEPaBEHCTRB?

29.Uto Ha3wIBaeTcs Jorapudmom uncna’?

30. Jlorapudmudeckoe TOXIAECTBO.

31. ®opmymna nepexoja OT 0JIHOM cucteMbl torapudmos k npyroit? E€ cnencrus?

32. Kakue norapudmsl Ha3bIiBatoTCs fecaTnuHbIMU? HatypanbHbiMu?

33. CBoiicTBa n0rapuMoBs.

34. JlorapupmMupoBaHUE BHIPAKEHUIA.

35. TloteHupoBaHue BhIpaOKCHUH.

©o~N o

7.4. OneHo4HbIe CPEACTB /ISl IPOBEACHUA ITPOMEKYTOUYHOM aTTecTalun

[IpoMexxyTouHas arTecTauus

JInunble ITpumepst
dopma
3HaHuA YMeHnus Bnanenue (HaBbIkM) | KadecTBa OLICHOYHBIX
aTTecTaluu
CTyJIeHTa CpeAcTB
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Hduddepennn | Ouenka 3HaHUN Onenka ymMeHus OreHKa HaBBIKOB Ornenka Bomnpocsr:
POBaHHBII MTOTPEITHOCTH pa3nu4arthb paboThI ¢ CIIOCOOHOCTH TIPHJIATAI0TCA
3a4geT HM3MEpeHUH; KOHKpETHBIE JTUTEPATyPHBIMHU OTIEPATUBHO U
TEOPUH TECTOB TIOHATHS U HUCTOYHHUKAMHU Ka4eCTBEHHO
METpOJIOTHYECKH | IDTAHUPOBATH OTBEYATh HA
X TpeOOBaHMU K OpTaHU3AII0 1 MTOCTaBJICHHBIC
TecTam TIPOBE/ICHNE BOTIPOCHI
MEPOIPUATHH
Htorosas arrecranus
DK3aMeH KouTponn OueHka yMeHHst OlLieHKa HaBBIKOB Ouenka Bonpocsr:
3HaHMS 0A30BBIX | MOHUMATh UCTIONB30BaHUs CIIOCOOHOCTH IIpUIararTcs
MIOJIOXKEHUH B CHeNHaNbHYI0 METOJIOB PELICHUs IrpaMOTHO U
obmnactu TEPMHUHOJIOTHIO 3ajau. YEeTKO U3JIaraTh
H3y4aeMoro MaTepuan
IpeaMerTa, a Tak Ornenka yMeHHst O1leHKa HAaBLIKOB O1eHka 3amaun
Ke 3HaHUI 0oTOMpAaTh U3MEPEHUH TEOPUH | CHOCOOHOCTH MpHIararTCs
OIICHKU Hamnbomee OIICHOK, IITKAJIBI TpaMOTHO U
MTOTPEITHOCTH 3¢ dexTUBHBIC OIICHOK, HOPM YETKO M3J]IaraTh
HU3MEpeHui u CpencTBa u CTaTHCTHUYECKUX XOJ, pelIEeHHUS
TEOPUH TECTOB METOJFBI, METOZOB 3a7a4 B 00J1acTH
0pOpPMIIATH mpo¢eCCHOHANb
pe3yNIbTaThI HOM
HCCIIEI0BATEIBCKO JeSITeIbHOCTU U
i paboThI apryMeHTHPOBa
Thb Pe3yJIbTATHI

7.4.1. IlpumMepHbIe BONPOCHI VISl IPOBEICHUS MPOMEKYTOYHOM aTTecTannu (IK3aMeH,
3a4eT, Aud. 3a4eT)

Hepeuenb meopemuidecKux 6onpocoe K npomeofcymounoil ammecmauuu cmydenmoe 6

euoe oughhepenyuposannozo 3auéma na 1 kypce ¢ 1 cemecmpe

Paznen 1. Anreopa.

NookwdPE

8.
9.

Uucnosas pynkius. Criocoos! 3aaanus GyHKImn. O0iacTh onpeneneHus GyHKIUH.
OcHoBHbI€ CBOICTBA PyHKIIMHU (MOHOTOHHOCTh, YETHOCTh M HEUETHOCTD ).

OcHoBHbI€ CBOICTBa (PyHKLNN (OTrPaHUYEHHOCTD, TIEPUOIUYHOCTB ).

[ToHsATHE O CTENEHH C IPOU3BOIBHBIM MOKazaTeeM. CBOWCTBA CTEIICHEH.

CaoiicTBa u rpaduk mokazateneil pyHkuu npu ocHoBannu 0<a<l.

CoiicTBa 1 rpaduK Moka3aTeabHON (yHKIMH pyu OcCHOBaHUM a>1.

[Tonsatue nmorapudma uncna. CpoiicTBa norapudmoB. JlecATUUHBIE U HATypalbHbIC
Jorapu@mel.

CaoiicTBa 1 rpaduk sorapupmuyeckoit pynkunu npu ocHoBanuu 0<a<l.

CaoiicTBa 1 rpaduk JorapupmMuueckont GyHKINU IPH OCHOBaHUU a>1.

10.OmpeenieHre TPUTOHOMETPUYECKUX (PYHKIHI YKCIIOBOTO apryMEHTa.
11.CgoiictBa u rpaduk GyHKIUH y = SiN X.

12.CgoiictBa u rpadguk GyHKIHH Y=COS X.

13.CaoiicTBa u rpaduk ¢pyHKun y=tg X.

14.CpoiictBa u rpaduk GyHKIHU Y=Ctg X.

15.Dopmysiel peobpa3oBaHUs CyMMbI U Pa3HOCTH CHHYCOB B IIPOU3BE/ICHHE.
16.®Dopmysibl ipeodpa3oBaHUsI CYMMBI M PA3HOCTH KOCHHYCOB B TIPOM3BEICHHE.
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17.®opmynsl mpeobpa3oBaHuss CyMMbl TAHICHCOB M CYMMbI Pa3HOCTH KOTAHTCHCOB B
HpOU3BEICHHE.

18.06parubie TpuronoMeTpuueckue HYHKIUH (OTPEaEIICHNUS)

19.TIpocreiiire TPUTOHOMETPHIECKHAE YPABHEHHS.

20.CaotictBa 1 Tpaduk QyHKIHU y = arcsin X.

21.CgotictBa 1 Tpaduk QyHKIMH y = arccos X.

22.CaoiictBa 1 rpaduk GYyHKIHH )y = arctg X.

23.PeliieHre TPUTOHOMETPUYECKOTO YPaBHEHHs SiN X = a.

24 Pemenye TPUrOHOMETPHYECKOTO YPaBHEHHUS COS X = .

25.PeriieHre TPUrOHOMETPUYECKOTO ypaBHEHH s tg X = a.

7.4.2. IIpumepubie BOITPOCHI K OK3AMEHY

10 AUCUUIUIMHE «MaTeMaTHKa»

[Ipon3BogHass. MexaHNUYECKUI U TEOMETPUUYECKHUM CMBICIT TPOU3BOIHOM.

[Ipon3BoHAasA CYyMMBL.

[Tpon3BoaHas MPOU3BEACHHUS.

[Tpou3BoaHast 4acTHOTO.

[MpousBoanas u rpadpuk pyaknuu y = xk(k =0);

[Tpown3BoHas u rpaduk (PyHKIIMH Y = Sin X

[TpousBoaHas u rpaduk GyHKIUU y= COS X

[TpousBonHas u rpaduk QyHKIUHN y= tgx

Bo3zpacTtanue u yobiBanue QpyHKIUU

10 OkctpeMyM ¢yHKIuU. MccnenoBanre QyHKIIMN HA SKCTPEMYM.

11. HanbomnpIiiee 1 HauMeHbIIIee 3HaUeHUE () YHKITUH.

12. Inddepennnan pynkuuu. Ero reometpuyeckuii CMbICII.

13. TlepBoobOpaznas. Muaterpan. Ero reomerpuueckuii cMbicii. OCHOBHOE CBOWCTBO
HEOIPEEIIEHHOTO UHTErpaa.

14. CBoiicTBa HeonpeIeIEHHOT0 UHTErpaja: HHTErpajl CyMMBbI U Pa3HOCTb JIBYX
byHKIU.

15. CBoiicTBa HeONPEIEJICHHOTO UHTErpajia: BEIHOC MOCTOSHHOTO KO3 dUIIMEeHTa U3 TI0]T
3HaKa MHTErpaja.

16. CoiicTBa HeonpeIeIeHHOTO0 UHTErpaja: METO/l IOJICTAHOBKHU.

17. OnpeneneHHblil HHTErpaj, €ro reOMETPUYECKUN CMBICI.

18. CpoiicTBa onpeaeneHHOr0 HHTETPajia, BEIYUCICHUE ONPEICICHHOTO HHTErpaa.

19. Boruncnienue onpeeNeHHOro HHTerpaita METoA0M MOICTaHOBKH.

20. [IpumeHeHue onpeAesIeHHOT0 HHTEeTpaia P BBIYMUCICHUH MJIOMIAJEH MIIOCKUX
buryp.

21. ®opmyna Herorona- JleitOnuna.

22. Teopus BepOSITHOCTEN. DJIeMEHTbl KOMOMHATOPUKHU.

23. Knaccuueckoe onpezaeneHne BepoaTHocTu. [IponsBeaenne u cymma COOBITHIA.

ooNGRWNE

I'eomeTpus

1. OcHOBHBIE IOHATHSI CTEPEOMETPUU. B3anMHOE pacmonokeHue NpsMbIX U
IUIOCKOCTEN B IIPOCTPAHCTBE.
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2. TlapamnensHOCTH IPAMOI 1 TUIOCKOCTH. [lapansenbHbie MIOCKOCTH.
3. IlepneHnukymasipHbIC TIPSIMBbIE U TUIOCKOCTH. [leprieHAnKynsip 1 HaKJIOHHas.
4. JluHeliHbIe U IBYIpaHHbIe YIIibl. [leprieH UKy pHbIE INTOCKOCTH.

6. Ilonstue muororpannuka. [Ipusma. [Ipsimas u npaBuibHas TpU3Ma.

6.[Tapannenenumnen, ero CBOMCTRA.

[IpsitMo¥i ¥ TPAAMOYTOJIBHBINA MapasyIeICIUIIeI.

O0beM napaienenurnena.

O0BeM TPU3MBL.

[ToBepXHOCTH MPU3MBI.

[ToBepxHOCTH Mapanenenunesna.

[Mupamua. CBoiicTBa ceUeHUs MUPAMU/IBI.

O0BeM UpaMuU/Ib.

[ToBepxHOCTH MUPAMUIBL.

O06BeM U TOBEPXHOCTh MPABMIHLHOM MHUPAMHUIBI.

10 Hunuuap. CeyeHne NUIMHAPA MIOCKOCTSIMHU.

11. O6beM u oAb MOBEPXHOCTH ITUIUHIPA.

12. Konyc, ceyeHne KOHyca IUIOCKOCTSIMH.

13.O6beM u mIoma s TOBEPXHOCTH KOHYCA.

14. Cdepa, map, kacaTenbHas IOCKOCTH K cdepe.

15. O6bem mapa.

17. Ilnomans chepsl.

CoNOORWNE
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8. JOINOJIHUTEJBbHOE OBECIIEYEHHUE JUCHUIIJIMHbI

IIpunoxenue 1. KpaTrkuil KOHCHEKT JIEKIIMOHHBIX 3aHATHH

Pa3BuTHe NOHATHS YHCJIA

Yucmal,2,3,4, ...... - MHO>XECTBO HaTypajibHbIX uncel (N)
YUwmcma 0;+1,+£2;+£3, ....... - MHOYKECTBO IIEJIbIX uncen (Z)
Ywucna 0;+2; J_r%;irO, 78;+1, 24; J_r%;... - MHOKECTBO pallMOHAJIbHBIX uncel (Q)

m
JIro0oe parmoHanbHOE YHUCIIO MOKHO 3amucaTh B Buje apooun —,ramem €Z,Nn eN
n

1.2_7_10 2 -2 -10 -14 20 3_§_§_§
376 21 30 5 5 25 35 50 172710
0_9_9_2

“178 10 A

PaznenuB "m" Ha "n" nmoyiyuaem KOHEUHYIO WJIM OECKOHEUHYIO JECATUUHYIO IpOOh

5 6 3

1 0,25 —=0,5555... -——=-12 ——=-0,428571428571...
4 9 5 7

1=0,3333... 4ﬂ=4,5222

3 90

Kak Bunum, y HEKOTOPBIX Apo0eit 1ecATUUHBIE 3HAKH TOBTOPSIOTCS

0,5555 ...... ;00,3333 ...... ; 4,5222 ....... ;

Takue ynciia Ha3bpIBAIOTCS IEPUOIUYECKUMHU JECATUYHBIMU APOOSIMU U 3aITUCHIBAIOTCSI:
4,959595 ... =4, (95) 2,125125125 ... =2, (125)

0,5121212 ...=0,5(12) 2,13444 ... =2,13 (4)

Kaxmass OeckoHe4YHasl MEepUOIUYecKass IpoOb MpeacTaBiIsieT co0O paroOHATBHOE YUCIIO
(ToKa)keM HECKOJIBKO TO3XKe), a ToKa OyJIeM HCIOIb30BaTh IPABUJIO 3allUCH B BHUJC
O0OBIKHOBEHHOM 1po0u:

4,95) =42, 183(4) =1534-83 _, 7oL, 0.(5) = 2
99 900 900 9
510-5 514 257 421

0,5(19) = 3,(421) =3—
(19) (421) =355

990 990 495

AJIsA YUCTO nepnonnqeucoifl ):[pOﬁI/Ii B YUCJIUTCIIC MALICTCA YUCIIO, CTOAIICC B IICPUOJC, a4 B
3HaMCHATCJIC CTOJBKO "9", CKOJIBKO I_II/I(I)p B ICPHOJLC, ICiiad 4aCTb OCTACTCA 0e3 U3MCHEHMSI.

JJIS1 CMEIIAHHOW NMePUOoAUYecKOil JPOOU: B YUCITUTENE PA3HOCTh MEXIY YHCIIOM, CTOSIIUM

IIOCJIE 3aIIATOM, U YUCIIOM, CTOSIIUM IIOCIE 3aIATON 10 IEPHUOAA, & B 3HAMEHATENE CTOJIBKO
"9", cKoNBKO U(P B Meproie, co cTodbkuMu "0", CKOIBKO HHU(P MOCIIE 3arsIToN A0 Neproaa
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Teopema. He cymecTByeT paunMOHaIBHOIO YHCIA, KBaApaT KOTOPOTrO paBEH 4YUCITy 2
(mpenjaraercsi caMOCTOSATEIbHO PAacCMOTPETh J0Ka3zaTrenbCcTBO (aBTOp SKoBieB "Anrebpa u

Hadajia aHaign3a"
qy1lm8(2))

Uucna pandoHANIbHBIE W HPPANUOHAIBHBIE COCTABISIIOT MHOXECTBO JEHCTBUTEIIBHBIX
(BemecTBeHHBIX) uucen (R). JlelicTBUTENbHBIE YHCIAa H300paKAOTCS TEOMETPUUYECKH Ha
MPSIMOM, KOTOpast Ha3bIBAETCSI OCBIO JIEHCTBUTEIIBHBIX YHCEIT

v

HSMepﬂeTCH OTPE30K, COOTBCTCTBYIOIWH YHUCIY U OTKJIAAbIBACTCS HA IIPSAMOU.

BbI y)ke 3HaKOMBI ¢ YMCIIOBBIMA MHOXKECTBAMH, HAa3bIBAEMBIMH MPOMesKyTKaMu. [lepeuncimm
uX.
Ompe30k ¢ KOHIIaMU a U b:

[a;b] = {xeR|a<x<b}

Humepean ¢ koHIIaMu a 11 b

(ab) = {xeR|a<x<b}

IonyomKpbimple TPOMEKYTKH:
(a,b] = {xeR|a<x<b}; [ab)={xeRla<x<b}

Uucno b - a Ha3bIBaeTcs 01UHOU IPOMEKYTKA

beckoneunvle npoMexxyTku (JIyqu, OJTyIpSMbIE):

(a;+0)={xeR|x>a}; [a;+0)={xeR|x>a};

(-oja)={xeR|x<a}; (-oja]={xeR|x<a}.
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Uucnosas npsimast: (—oo; +OO) =R

NurepBan Buaa (a—5; a+o ) Ha3bIBAIOT TAKXeE O - OKPECTHOCTBIO MOUKU \ a-4 a+d -
| _—
a 0 a
~ | ~ 5 MoOXHO cKa3zaTb, HampuMeEp, YTO BCE JIEeCATUYHbBIC
J | J —_
J2-0,001 \/5 J2 +0,001 MPUOJIMKEHUSI 110 HEOCTATKY U 10 H36HTKy K YHCITY \/5 ,

HAYMHAS C TPETHETO (T.€. MPUOTUKESHUS V2 ¢ rounoctsio
10 10 " mpun > 3), nomagarT B O - OKPECTHOCTH TOUKH V2 npu 60 =0,001.
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9. OBYYEHHME CTYIAEHTOB-UHBAIMJIOB HW CTYAEHTOB C
OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbA

[lopsimok 0Oy4eHHsT MHBAJIHIOB U CTYJEHTOB C OTPaHUYEHHBIMH BO3MO>KHOCTSMHU
onpeneneH «llonoxennem Kyol'Y 00 o0ydueHn# CTyJI€HTOB-UHBAIUAOB U CTYACHTOB
C OTPaHMYCHHBIMH BO3MOKHOCTSIMU 3710POBBSI.

Jns  7u1 ¢ OTpaHMYCHHBIMH — BO3MOXHOCTSIMH  37I0POBbSl  TIPEAYCMOTPEHBI
00pa3oBaTeNbHbIE TEXHOJIOIUH, YUUTHIBAIOLINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbS
TaKUX JIMII.
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Penensus
Ha pabouyio y4eOHYIO IporpaMmy [AMCLMITHHEL
«bJI. 03 MaTtemaTuKa: anreGpa, HA4aJI0 MATEMAaTHIECKOTO aHAJIH3a, TeOMETPHSD)

JJIsL CIICIIHATIBHOCTH CPEJIHEro NPO(hECCHOHAIBHOTO 00pa3oBaHus
44.02.03 Ilenaroruka JOTOIHUTENBHOTO 06Pa3OBaHKs
Paspabotunku: npenonasarenu MHCIIO 3.B. [llenens, E.C. bakymenko, A.A. ITleronskoBa

IlpencraBnennas Ha peleH3uio pabo4as IporpamMma IO ydueOGHOH IHMCIHIUIMHE
«MaremaTuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHaJM3a; FeOMETpHs» paspaboTaHa E
COOTBETCTBHH C IMPUMEPHOH IporpamMmor o0I11e00pa3oBaTeIbHON yUueOHOH IUCIIMILIMHE]
«Maremaruka: anrebpa H Hayala MaTeMaTHYECKOrO aHaliW3a; TIeOMETpHA»  JUIs
npodeccHoHaIBHEIX 00pa3oBaTeLHEIX OpraHu3aluii, pekoMeHn10BaHHoH PTAY «DHPO» B
KauecTBe IPUMEPHOH MpOrpaMMbl JUIs peald3allid  OCHOBHOHM Ipo()eCCHOHAIBHOM
obpasoBarenbHOH nporpammel CIIO mHa 6ase ocHoBHOro o6mmero o6pa3oBaHHA ¢
NOoNyYeHHeM CcpeaHero obmero obpaszoBaHus mpotokos Ne 3 or 21 wmrona 2015 r.,
PEeTUCTPAlMOHHbIM HOMep penensuu 377 ot 23 utonsg 2015 r. PI'AY «DHUPO».

CrpykTypa mporpaMmbl oTBedaeT TpebGoBanmsaM K paspaboTke paboueit yueGHO#
nporpaMmbl TUCHHIUTMHEL CIIO H comep:kHT: TUTYJIBHBIH JIHCT C PEKBU3HTAMH, LETH M
3aa9¥ OCBOEHHS JHUCIMIUIMHBIL, MECTO JAUCLUUIUIMHEI B CTPYKTYPE MPOrPaMMBI IIOATOTOBKH
CIICLHAMCTOB CPENHEro 3BeHa, TpeOoBaHHA K pe3yJbTaTaM OCBOEHHS COJEPXKaHHs
JMUCLHUIUIUHEL, COJEP)KaHHe M CTPYKTYPY AMCLUIUIMHEL, 06pa3oBaTelibHble TEXHOJIOTHH,
OLIEHOYHBIE CpeACTBa i1 IPOMEXKYTOYHOH aTTecTalmH, y4eOHO-METOOHUEcKoe H
MaTepHalbHO-TeXHHYeCKoe obecrmedenre JUcHUIUIMHEL OcBoeHWe cojepkaHus pabodeit
nporpaMMbl  o0ecreurBaeT — JOCTHXKEHHE  CTy[eHTaMH  TpebyeMbIX  JIMYHOCTHBIX,
METAIIPEIMETHBIX U IIPEIMETHBIX Pe3YIBTATOB,

B conepxanue JMCHMIIIMHBI BKIIOYEHBI BONPOCHI, MO3BOINSIONHE: 1) BOOPYKHTH
CTY/ZICHTOB T€OPETHYECKMMH 3HAHUAMH, NPAKTHYECKAMH YMEHHUSMH, HABBIKAMH B 00JacTH
MareMaTuku 2) cOpMHPOBAHHOCT IIPEJCTABICHHA O MaTeMaTHKe Kak YacTH MMPOBOH
KyJIBTYPBI H MECTE€ MATEMATHKH B COBPEMEHHOM LIMBUIIM3AIIMH, CITOCO0AX OIHUCAHMS SBICHUN
peaNbHOr0 MHpa Ha MaTeMaTHYeCKOM #A3bIKe; 3) BOCIIMTHEIBATE IMOTPeOHOCTE B
camM000pa30BaHUH, OTBETCTBEHHOCTH 3 [IPAKTHYCCKOE PELIEHHE TIPOGIEM.

[lporpamma paccuuraHa Ha 156 dacoB ayAWTOPHBIX 3aHATHH ©M 78 wacoB
CaMOCTOSITE]IbHOM paboTHl CTYIEHTOB NpH O4HOH (opme o0ydeHus. B Heil ompejenens
IIPUMEpHbIE TEMBI NPAKTHYECKUX 3aHATHH, yKa3aHbl (OPMBI TEKYIIEro KOHTPOJsL. YueGHO-
METOAMYECKOe M MAaTepUAlbHO-TEXHHYECKOe O0ecleyeHne AWCHUILIMHEI TIPernoaaraeT
UCTIONB30BAHME WHTEPAKTHBHBIX TEXHOJOTHH IpHM M3ydeHHH Kypea. [Iporpamma mMoxer
OBITh HCTIONIb30BaHa B yupexaenusx CIIO.

Penenszenr:
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Penensus
Ha pabouyio yueOHyro IIPOrpaMMy TUCITUILIHHEI
«bJ1. 03 Martemaruka: anreOpa, HAYaJI0 MAaTEMATHYECKOTIO aHallu3a, FeOMETPHUI»

AJLSL CICNAATIBHOCTH CPEAHETO MPO(ECCHOHAIBHOIO 06pa30BaHMS
44.02.03 Tlemarornka JOMOIHUTENEHOTO 06Pa30BAHHUS
Paspabotunku: npenonasarenu MHCIIO 3 .B. Ilenens, E.C. bakymenxo, A.A. IlleronskoBa

IlpencraBiennas Ha peleHsdo paodas HporpamMma IIo y4eOHO! IUCHHUILIMHE
«Maremaruka: anrebpa ¥ Hadaga MaTeMaTHYECKOTO aHAIM3A; reoMeTpus» pazpaboTaHa B
COOTBETCTBUM C NPHMEPHOH Iporpammoil o6IieoGpaszoBarenbHON y4eGHOM JUCHUILTHHEL
«Maremaryka: anrebpa M Hadana MaTeMaTHUeCKOTO aHAJH3a; TEOMETpUS» IS
MPO(ECCHOHATBHBIX 00pa30BaTEeNbHEIX OpraHH3aIliii, pekoMeHnoBarHoH OIAY «DOMPOy B
Ka4qecTBE MPUMEPHOH MpOrpamMMbl Uil peajH3aldd OCHOBHOM NpodeccHOHANBHOM
obpasoBarensHOi mporpammbl CITO Ha 6ase OCHOBHOTO O6IIEro oOpa3zoBaHust ¢
IOIydeHHeM cpejHero obmiero obpaszoBanus mpotokon Ne 3 or 21 wmrons 2015 r,
PErHCTPalOHHBIA HOMep penieH3uu 377 ot 23 urons 2015 r. ®TAY «OUPOy.

CrpykTypa mporpaMMbl OTBeYaeT TpeGOBaHHSAM K paspaboTtke pabGoueii y4eGHOM
nporpamme! ucHUIUIHHEL CIIO ¥ CONEpPIKUT: THTYNIBHBIN JHMCT C PEKBU3WTAMHM, eI H
3a/1a4 OCBOCHUsI JNUCLUILIMHEI, MECTO JUCLMIUIAHEI B CTPYKType MPOrPaMMBI OATOTOBKA
CICL[HAIICTOB CPEIHEro 3BeHAa, TPeOOBaHHMS K pe3ylNbTaTaM OCBOEHHS COJEPIKAHUS
AUCLUILIIAHEL, CONEPKAHME M CTPYKTYpY [MCLMILIMHBI, OOpa3oBaTebHBIE TEXHOJIOTHH,
OLCHOYHBIE CPEJACTBA Ml IPOMEXYTOYHOM arTecTanud, yd4eOHO-METOIUYECKOe W
MaTepHallbHO-TEXHUYECKOe obecreyenne AUCHMILIMHEL OCBOeHHe cofiepkaHus paGodeit
IPOTPaMMEl  OOeCIeYnBAET — JOCTHXKEHHE  CTyHEHTaMHM  TpebyeMbIX  JIMYHOCTHBIX,
MEeTanpeAMETHBIX M IPEIMETHBIX Pe3yJIbTaTOB. _

B cozxepxaHue AMCLMIINIMHBI BKIIOYEHBI BONPOCHI, TO3BOJSONIHe: 1) BOOPYXHTh
CTYyJICHTOB TEOPETUYCCKUMH 3HAHUSIMH, NIPAKTHYECKUMH yMEHMSMH, HABHIKAMH B 00JIaCTH
MaTeMaTHKi 2) cOpPMHUPOBAHHOCT TPENCTABNCHUI O MaTeMaTHKe KaK YacTH MHUPOBOIL
KyJIbTypBl M MECTE MaTeMAaTHKH B COBPEMEHHOM ITUBHIIM3AIINH, CIIOCOOAX OIMCAHMUS SIBJICHUMN
pealpHOro MHpa Ha MaTeMaTHYeCKOM s3bIKe; 3) BOCIHUTHIBATE IMOTPEOHOCTH B
camMo00pa30BaHiH, OTBETCTBEHHOCTH 3a [IPAKTHYECKOE PElIeHHe IIPObIIeM.

Ilporpamma paccumTana Ha 156 4YacoB ayJIUTOPHBIX 3aHSATHM W 78 YacoB
CaMOCTOATE/IbHOM PabOTBI CTYAEHTOB NpH O4HOK (opMe OOyueHus. B Heil ompeneneHsl
IPUMEPHBIE TEMBI IPAKTUYCCKHUX 3aHATUH, yKa3aHBI (HOPMBI TEKYIIEro KOHTPOJIL. YueGHO-
METOAMYECKOe M MaTepHAIbHO-TEXHMYECKOe OOecledeHre ANCUUILIMHEL HpeIoaraeT
MCTIONIb30BAHUE HWHTEPAKTUBHBIX TEXHONOTMH IIPH H3y4eHHWH Kypca. [IporpamMma MokeT
OBITh HCTIONIB30BaHa B yupexaenusx CITO.
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