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1. Heau un 3apaun JOOII

Hensmu IOOIT «IloaroroButenbHbIe Kypchl «PeneTuTop» mo MaTeMaTUKe» SBIISIIOTCS:

— (opmupoBaHUEe TpPEACTABICHUNA 00 HAEIX W METOJIaX MaTeMaTHKH; O MaTeMaTHUKE Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEACTBE MOJICTUPOBAHUS SIBIICHUN U MTPOLIECCOB;

—OBJIaJICHUE SI3bIKOM MAaTeMaTUKH B YCTHOW W NUChbMEHHOW (opme, MaTeMaTHUYECKUMU
3HAHUSIMHA M YMEHUSIMU, HEOOXOAMMBIMU JJII U3YUYCHHSI IKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIIHUILINH,
MPOJOHKEHUSI 00pa30BaHuUsl M OCBOCHUS U30paHHOW CHEIUAIIbHOCTH Ha COBPEMEHHOM YPOBHE;

—Ppa3BUTUE JIOTUYECKOTO MBIIUICHHS, QJITOPUTMHUYECKOW KYJIbTYpPbl, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, MATEMATHYECKOTO MBIIIIJICHHS] U UHTYUIIUH, TBOPUYECKUX CIIOCOOHOCTEH, HEOOX0IMMBIX
JUTSL IPOJIOJKEHHST 00pa30BaHUs M ISl CAMOCTOSITEJIbHOM IeATEIbHOCTH B 00JIaCTH MaTeMaTUKU U ee
NpUIoKEeHUH B Oyayiiei mpoheccuoHaTbHON AEATEIbHOCTH;

— BOCHUTAHHE CPEACTBAMU MAaTEMaTHUKU KYJIbTYPbl JUYHOCTH Yepe3 3HAKOMCTBO C MCTOpUEH
pa3BUTHS MaTEMaTHKH, HBOJIIOLIMENH MaTEMaTHUECKUX UCH; MOHUMAaHUS 3HAYMMOCTH MaTeMaTUKH JJIs
Hay4YHO-TEXHUYECKOTO IIporpecca.

B cootBercTBUM ¢ mocTtaBieHHbIMH HeisiMU JJIOOIT «IToaroroButensHbie Kypebl «Penetutop»
10 MaTeMaTUKE» pealiu3yeT CIACAYIOIIHNE 3aJauHn:

—chopMHpoBaTh MPEACTABICHUE O MAaTEMAaTUKE KaK YaCTH MHUPOBOW KYJIbTYpPHI U €€ MECTE B
COBPEMEHHOM IMBUWIIM3AIMH, O CIIOCO0AaX OMUCAHUS HA MAaTEMaTHYECKOM SI3bIKE SIBJICHHUH peajbHOro
MUpa;

—chopMupoBaTh TMpPEACTaBICHHE O MaTEeMaTHYEeCKHX TOHATHUAX KaKk O BaKHEUIINX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIOUIMX OIMUCHIBATh M W3Yy4aTh pas3HbIE MPOLECChl U SBICHUS;
MOHUMAaHNE BO3MOXKHOCTH aKCHOMAaTHYECKOT0 MMOCTPOCHUSI MAaTEMaTHYECKUX TCOPUH;

— OBBICUTH OOLINI YPOBEHb MAaTEMaTHUECKON KYIbTYpHI,

—00y4uTh HaBbIKAM MaTEMAaTUYECKOTO MOJEIMPOBAHUS PEAbHBIX APKOHOMUYECKUX 3ajad,
ONTUMAJILHOTO aHAJIHN3a U OLEHKU MOTyYEeHHBIX Pe3yIbTaTOB;

— CaMOCTOSITEIILHOTO U3YUYEHUSI HAYYHOM JIUTEPATYPHI IO MATEMATUKE U €€ MPUII0KEHHUSIM.

— [PUBUTH HABBIKM METOJIOB JIOKA3aTEIbCTB U MOCTPOCHUS AITOPUTMOB PELICHUS; YMEHUS UX
MPUMEHSTh, TPOBOAUTH JOKa3aTeNIbHbBIE PACCYXKACHUS B X0JI€ PELICHUS 3a/1a4;

— cpopMUpOBATH MPEICTaBIICHNE 00 OCHOBHBIX MOHATUSIX, UACSIX U METOJIaX MaTEMaTUUECKOTO
aHaJu3a;

—chopMupoBaTh yMEHHUS pACIO3HABaThb Ha YEPTEkKaxX, MOACIAX U B pealbHOM MHpE
reoMeTpuueckre GUTrypsl U MPUMEHITh U3yYCHHBIE CBOWCTBA reoMeTpudeckux (Guryp u ¢hopMyn Ans
pelieHus: TEOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIEPKAaHUEM;

—chopMupoBaTh MpENCTaBICHHE O MpPOIEccax M SBICHUSAX, HUMEIONINX BEPOSTHOCTHBIH
XapakTep, O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pPEaTbHOM MHUpPE, 00 OCHOBHBIX MOHSITHSIX
AJIEMEHTApPHON TEOPUU BEPOSITHOCTEH;

—chopMupoBaTh BIaJEHINE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM
P PELLIEHUH 3a/1a4.

2. Cpok o0y4eHus

Cpok o6yuenus mno JIOOII «IloarotoBurenpHble Kypchl «PemeTuTop» MO MaTeMaTukKe»
COCTABJISIET 8 MECSIIEB.

3. O0bem u BHABI y4eOHOM padoThI

By yueOHO paboThI O6beM yacoB
O6nem JJOOIT 160

B TOM YHCIIC:

TEOPETUIECKOE 00yUCHHE 34
[IPaKTUYECKUE 3aHATUSA 46
caMOCTOsITeIbHas padoTa 80

B ToM dmciie HTOTOBast aTTECTAINS 2




4. Copep:xxkanne JJOOII

Cognepxanue

TpynoeMkocTsb

KonuuectBo uacos

Teoperuueckue
3aHATHU

IIpaxTuyeckue
3aHATUSL

CamocTosgTeabpHas
pabora

Marematuka B
9KOHOMHUKE,
TEXHOJIOTHAX "
JIEATEILHOCTH.

HayKe, TEXHHKE,
WH(POPMAITMOHHBIX
MIPaKTU4ECKON

Pazmen 1. Anre6pa

Tema 1. Pa3ButHe OHATHS O YHCIIE

Ilensle ©  panUOHaJIBHBIE
[elicTBuTenbHbIE quca.
[TpubamxeHHbIe BBIYHCIICHUS.
[IpubnmxeHHOE 3HAYCHHWE BEIMYUHBI U
MIOTPEITHOCTH pHOIIMKkeHui. Yncinossie
u OyKBEHHBIC BBIpaXEeHHUS. JlenmMocTh
Lnenblx uyucen. JleneHue ¢ OCTATKOM.
CpaBHeHUSI. Pemenne 3amaq c
LIE€J0YUCIIEHHBIMU HEU3BECTHBIMU.
KommnekcHsle uncna. I'eomerpuueckas
HHTEpIpeTanus KOMIUIEKCHBIX YHCEll.
JleiicTBuTenbHAsE W MHHUMAas 4acTh,
MOIyJTb M apryMEHT KOMIUIEKCHOTO
qucia. AnreOpanyeckas u
TPUTOHOMETpHYEeCKast (OPMBI  3aIUCH
KOMIUIEKCHBIX YUCell. ApupMeTniecKue
JEHCTBUS HaJ KOMIUIEKCHBIMHU YHCIaMU
B pa3HBIX Qopmax 3amucu. KomrmiekcHo
conpsbKeHHble uMcna. Bo3BeneHue B
HATypaJdbHYI0  CTCIICHBb (popmyma
Myaspa). OcHOBHasl TeopeMa aiureOpsbl.
Tecr.

qucia.

MHorousnessl OT OAHOW TEPEMEHHOM.
JenmumocTs  MHOrowieHoB. JleneHue
MHOTOYJICHOB c OCTaTKOM.
PannoHnansHble KOpHHM MHOTOYJIEHOB C
nenbiMu ko3 duimentamu.  Cxema
T'opuepa. Teopema besy. Uucno kopuei
MHOTOWIEHa. MHOTOWIEHB OT JBYX
nepeMeHHbIX. POPMYIBI COKpPAIIEHHOTO
YMHOKCHUSI JIJIS CTapIiuX CTEIeHEH.
bunom Herorona. MHorounessl oOT
HECKOJBKUX MEpPEMEHHBIX,
CHMMETPHYECKHE MHOTOUJICHBI.

KopHu HaTypanbHOM CTETIEHHU U3 YUCIIa U
nx coiicTBa. Kopens crenenu n >1 u ero
cBoiictBa. CTemeHb C pAlMOHAIBHBIM
[0Ka3aressiM U ee cBoicTBa. I[lonsaTue o
CTEIIEHU c JIEACTBUTENIBHBIM
nokazarejgeMm. CBOHCTBa CTENEHH C
JCHCTBUTEIBHBIM MIOKa3aTeseM.
Jlorapugpm qyca. OcHoBHOE
sorapupmMuIecKoe TOXJIECTBO.
Jlorapu¢m npomsBeneHMs, YacCTHOTO,
CTEIEHU; Iepexo K HOBOMY OCHOBAHHIO.
JecsaTuuHblii 51 HaTypaJlbHbIN
norapudmsl, gucio e. IIpeoOpasoBanue
BBIpaKEHUI, BKJTFOYAFOIITIX
apu(pMeTHYeCKHe OIepanud, a TakKe
omepanydy BO3BEACHUS B CTENEHb U
sorapu(MHpPOBaHUE.

Tema 2. Tpuronomerpus




CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
MPOM3BOJILHOTO yriia. PajmanHas mepa
yrma. CHHyC, KOCHHYC, TaHTEHC U
KOTaHTEHC JHCIa. OcHoOBHBIE
TPUTOHOMETPHUUYCCKHE TOXIECTBA.
dopmyel npuBeaeHus. CHHYC, KOCHHYC
U TAHIEHC CYMMBI M Pa3HOCTH JBYX
yriioB. CHHYC ¥ KOCHHYC JIBOMHOTO yria.
DopMyIibI MOJIOBUHHOTO yria.
IIpeobpa3oBanus CYMMBI
TPUTOHOMETPUYUECKUX  (DYHKIUH B
TIPOM3BEICHIE U TIPOU3BEICHUS B CYMMY.

Beipaxenune TPUTOHOMETPHYECKHUX
(GyHKIMHA dYepe3 TaHTEHC MOJOBHHHOTO
apryMeHTa. IIpeobpazoBanus
TPUTOHOMETPHYECKHUX BBIPa)KEHUIA.
Tecr.

IIpocreiimue TPUTOHOMETPUYECKHUE
YpaBHEHHUS. Pewmenue
TPUTOHOMETPUYECKHUX YpaBHEHHH.

HpOCTeﬁHIHe TPUT'OHOMETPUUCCKHUEC U
HCPABCHCTBA. ApKCI/IHyc, APKKOCUHYC,
APKTAHTCHC YHnCJia.

Tema 3. ®yHkuun

Oyakmun. OONacTh OIpenesieHusT |

MHO>XX€ECTBO 3HAYEHUI. I'padpux
¢yakumn.  Iloctpoerme — rpadukoB
GyHKIMHA,  3aJaHHBIX  Pa3IHMYHBIMU
crocobamu. CpoiicTBa  (QyHKUIUU:
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
MIEPUOANYHOCTb, OTPaHUYEHHOCTb.

IIpomexxyTKkH BO3pacTaHUs U yObIBaHMUSA,
HauOoJblIee U HaWMEHbIee 3HAYCHUS,

TOYKH IKCTpEMyMa (J1oxanmbHOTO
MaKcUMyMa ¥ MUHHMyMa). BEImykinocTs
¢GbyHKIHN. I'paduueckas
HHTEPIPETaLHSL. [Tpumeps

@yHKHHOHaHBHHX 3aBUCHMOCTEH B
PEAJIBbHBIX ITPpOHECCaX U ABJICHUAX.

CrnoxHas ¢byHKIASA (KOMTIO3HITHS
GbyHKIMIA). B3aumuo oOpaTtHbIe
¢byuknun.  OONacTh  OmpeneicHUs U
o0nacTh 3Ha4YeHUI oOpaTHOW (QYHKIHWH.
I'paduk oOpatHOH (hyHKIMH.
Haxoxnenne — ¢yHkumu,  oOpaTHOU
JTAHHOM. CreneHHas  QyHKIHA  C
HaTypaJbHBIM ITOKa3aTelieM, €€ CBOCTBa
u rpadux. BepruxanbHbie u
TOPU30HTAJIbHBIE aCUMITOTHI I'Pa(uKOB.
I'paduku poOHO-THHEHHBIX (DYHKITHIA.
Tpuronomerpuueckne (QyHKOIHH, HX
CBOHWCTBa W TpadUKH, MEPUOAUIHOCTb,
OCHOBHOI HepUoI. Ob6patHsie
TPUrOHOMETpUYECKHE  (YHKIMH, HX
cBoiictBa u rpaduku. IlokazarenpHas
¢yHKIMS (3KCIIOHEHTa), €e CBOWCTBA U
rpa¢uk. Jlorapudpmugeckas GpyHKIHs, ee
CBOHiCTBa M rpaduK.

Tema 4. Hauana MaTeMaTHYCKOTO
aHaan3a




ITonsarue o npenene
mocienoBatenbHOCTH. CyIIecTBOBaHNE
rpejiesia MOHOTOHHOM OrpaHUYEeHHON
MOCTIeIOBAaTENbHOCTH. [[mHa
OKPY>KHOCTH | TUIOIIAAb KpyTa KaK
IIpeesibl MOCIeI0BATEIEHOCTEH.
BeckoHeuHo yOBIBaroIas
reoMeTpHuecKas IPOrpeccus u ee
cymma. TeopeMsl 0 npezenax
nocnenoBarenpHocTed. [lepexon k
npenaenaMm B HepaBeHcTBax. [loHsTHe 0
HenpepbIBHOCTH (GyHKIMHA. OCHOBHEIC
TEOPEMBI O HETIPEPBIBHBIX (PYHKITHSX.
[NonsaTtue o npenene GyHKINN B TOUKE.
[NoBenenne ¢pyHKUNMI Ha
0EeCKOHEYHOCTH. ACHMITTOTHL.

10

[onsaTue o Mpon3BOAHON QYHKINH,
(U3MYECKUI U TeOMETPUIECKHUIT CMBICTT
MIPOU3BOHON. YpaBHEHHE KacaTeIbHOU
K rpaduky ¢pyukimu. [IpousBoaHbIe
CYMMBI, Pa3HOCTH, TIPOU3BENCHHUS 1
yacTHOTO. [IpOon3BO/IHBIE OCHOBHBIX
aneMeHTapHbIX QyHkumit. [IponssoaHbie
CIIOKHOM 1 00paTHOH yHKIHiL. Bropas
npousBosHast. [IpuMeHeHue
IIPOU3BOIHOMN K HCCIIEIOBAHHIO
(YHKIWH ¥ TOCTPOCHUIO TPAPUKOB.
Hcnonp3oBaHue TPOU3BOIHBIX IIPU
pEILICHNH ypaBHEHUH W HEPABEHCTB,
TEKCTOBBIX, (PU3NUECKUX U
TEOMETPUYUECKHX 3aJ1a4, HaXOXKJICHUU
HauOOJNBIINX U HANMEHBLINX 3HAYCHHH.
[Inomanb KpUBONMHEWHON TpaNCLIVH.
[NonsiTre 00 onpeaeneHHOM HHTETpasle.
[lepBooOpaznas. [TepooOpa3Hbie
aneMeHTapHbIX (yHKui. [IpaBuna
BBIYHCIICHHS NIepBooOpa3HbIX. Popmyna
Hrerorona - Jleiounna. Tecr.

Tema 5. YpaBHEHUS U HEPABEHCTBA

11

Pewenue palMOHAJBHBIX,
MOKa3aTeJbHBIX, JIOrapuMHYECKUX U
TPUTOHOMETPUYECKHX  YpPaBHEHUH W
HEpaBeHCTB. PeleHne uppanroHaIbHbBIX
ypaBHEeHMH U HepaBeHCTB. OCHOBHBIE
MIPUEMB] PEIIEHHUs] CHUCTEM ypaBHEHUI:
IIOJICTAHOBKA, anreOpanyeckoe
CIOXKEHHUE, BBEJICHHE HOBBIX
MIEPEMEHHBIX. PaBHOCHIBHOCTB
YpaBHEHHI, HEPABEHCTB, CUCTEM.
Pemenne cucreM ypaBHEHHH ¢ JOBYMs
HEM3BECTHBIMH  (TIPOCTEHIIINE THIIBI).
Pemrenne cucreM HEpPaBEHCTB C OJHOU
TIePEMEHHOM. Jloka3zarenbcTBa
HepaBeHCTB. HepaBeHCTBO 0 cCpemaHeM
apudmeTnaecKoM u cpeaHeM
TeOMETPHUYECKOM JIBYX YHCce.
Hcnonp3oBaHue CBOWCTB M TpaduKoB
(GYHKIMHA TIpU pelIeHHH ypaBHEHHH W
HEpPaBEHCTB. Merton HMHTEPBAJIOB.
N3o6paxenue Ha KOOpAMHATHOU
IUIOCKOCTH MHOKECTBa peleHui
YPaBHEHMH U HEPaBEHCTB C JBYyMs
MIEPEMEHHBIMH U X CHCTEM.

12

HpI/IMeHeHI/Ie MAaTEMaTUYCCKHUX METOO0B
JUTA pEIICHU COACPIKATEIIbHBIX 3a1a4 U3




Pa3NIUYHBIX 001acTeil HAYKH U MTPAKTHUKH.
Wntepnperanns  pe3ynpTaTta, — yd4er
peajbHBIX OTPaHUYCHUM.

Tema 6. DneMeHTH KOMOWHATOPUKH,
CTaTUCTUKU U TEOPHHU BEPOSITHOCTEH

13

[loouepenHblil U OTHOBPEMEHHBII
BBIOOP HECKOJIBKUX 3IEMEHTOB U3
KOHEYHOr0 MHOkecTBa. DopMyIbl
4yCJla IEPECTaHOBOK, COUETaHUl,
pa3Melenuii. Pemenue
KOMOMHATOPHBIX 3a1a4. Dopmyina
6uHoma Herorona. CBoiicTBa
OMHOMHATBHBIX KO3()(OUITHECHTOB.
Tpeyroasauk Ilackans. Tect.

14

DrneMeHTapHBIC U CIIOKHBIE COOBITHS.
PaccMoTpeHme ciryqaeB B BEpOSATHOCTh
CYMMBI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTH IPOTHBOTIOJIOKHOTO
coObITHs. [ToHATHE O HE3aBUCHMOCTH
coObITHH. BeposTHOCTE 1
CTaTUCTUYECKAsl 9aCTOTA HACTYIICHUS
COOBITHSI.

Paznen 2. 'eometpusi.

Tema 1. 'eomeTpus Ha MIOCKOCTU

15

CaolicTBO
TPEYTOJEHUKA. Pemenne
TPEYTOILHUKOB. Brruncienne
OUCCEKTpUC, Me/InaH, BBICOT, PaJUyCcoOB
BIIUCAHHOM M ONMCAHHON OKPYXKHOCTEI.
@opMynbpl  IUIOWEAAM  TPEYroJIbHUKA:
¢dopmyna ['epoHa, BeIpaKeHHE TLIOIA U
TpeyroJbHUKA Yepe3 pajnyc BIUCAHHOM
u OIIMCAaHHOHI OKPYXKHOCTEH.
Brrunciienue yrioB ¢ BEpIIMHON BHYTPU
U BHE Kpyra, yriia MeXAy XOpAoH u
KacaTenmbHOH. Teopema o mpou3BeCHUN
oTpe3koB Xopa. Teopema o KacaTenmpHON
u cexymeil. Teopema o cymme KBaipaToB
CTOpPOH 51 JlraroHayieu
napajiesIorpamma. Bniucannsie U
OIMMCAHHBIC MHOT'OYT'OJIbHUKH. CBoiicTBa
U OpU3HAKW BIHUCAHHBIX W OINUCAHHBIX
YCTBIPEXYT'OJIbHUKOB.

OHCCEKTPHCH yria

16

I'eomerpuueckue mecrta Touek. Pemenue
3ajad C IIOMOINBI0 TEOMETPUYECKUX
npeoOpa3oBaHUi M TE€OMETPHYECKUX
mect. Teopema UYeBsl U TeopeMma
Menenas. Dumurc, runepboia, napabdoa
KaK TEOMETPUYECKHE MeCTa TOYeK.
HepaspemmmocTs KnaccH4eckux 3ajgad
HAa IOCTPOEHHUE.

Tema 2. [IpsiMble U MJIOCKOCTH B
IIPOCTPAHCTBE

17

OCHOBHBIE  TIOHATHUSA
(Touka, npsmas, IIJIOCKOCTB,
MIPOCTPAHCTBO). ITonsTue 00
aKCMOMAaTHYECKOM CIIOCO0€ ITOCTPOCHUS
TEOMETPHH. Ilepecekatomuecs,
napajjieIbHble M CKpEIIMBalOLIUecs
npsMble.  YTOJX MEXAy MpsSIMBIMH B
npocrpadcTBe.  IlepneHAnKyISpHOCTH
MIPSMBIX. [MapannensHOCTD "
NepIEeHANKYISIPHOCTD npsMOr u
IUIOCKOCTH, TIPU3HaKKM W  CBOICTBa.
Teopema o0 Tpex mepHeHIUKyIspax.

CTEPEOMETPUH




Ilepnenaukynssp M HakJIOHHas K
IJIOCKOCTH. YTOJN MEXIy TNpsMOll U
IIJIOCKOCTBIO. [TapannenbHOCTB
IIJIOCKOCTEH, NEPIEHAUKYISIPHOCTD
IJIOCKOCTEH, TPU3HAKH M CBOMCTBA.
JIByrpaHHbIil yroja, JUHEHHBIH yTOJ
JBYrpaHHOro yria. Tect.

18

PaccTrosHHS OT TOYKH JO IUIOCKOCTH.
PaccrosiHue oT mpsMoil A0 MIOCKOCTH.
PaccrosHme Mexay NapauIeNbHBIMA
IUIOCKOCTAMHU.  PaccrosHue — Mmexny

CKpEIIMBaIOIIUMHUCS
npsimbivu. I TapanensHoe

MIPOEKTUPOBAHHE. OpTroronanbHoOe
MIPOEKTUPOBAHHE. [Tnomans
OpPTOTOHAIBHOMN MPOEKLUH
MHOTOYTOJIFHHKA. Hzobpaxenne
MIPOCTPAHCTBEHHBIX ¢buryp.

IleHTpanbHOE IPOEKTUPOBAHMUE.

Tema 3. MHOrorpaHHUKH

19

Bepmunsl, peodpa, rpaHH
MHOTOTpaHHUKA. PasBeprka.
MHororpasssle  yTibl. Brinykisie

MHOTOrpanHuKu. Teopema Ditnepa.

20

ITpu3sma, ee ocHOBaHMs, OOKOBEIE pedpa,
BbICOTa, OOKOBasi MOBEPXHOCTb. [Ipsimast
U HakJoHHas npusMa. IlpaBunbHas
pu3Ma. [Napannenenunen. Ky®.
IMupamnpma, ee ocHoBaHHE, OOKOBBIE
pebpa, BbIcOTa, OOKOBas MOBEPXHOCTH.
TpeyromsHas nmpamuna. IIpaBunbHas
nUupaMuaa.  YCCUeHHas  NUpaMuja.
CumMetpuu B KyOe, B IapaJuleienune e,
B mpusMe u nupamuzae. llonsatue o
CUMMETPHHU B HPOCTPAHCTBE
(ueHTpanbHas, oceBasd, 3€pKajbHaLA).
CeueHus MHOrorpanHukoB. Iloctpoenue
ceuenuil. [Ipencrasnenue o npaBUIbBHBIX
MHOTOTpaHHHKaxX  (TeTpa’ap,  KyoO,
OKTas/Ip, NOJCKAdAP U MKOCAIP).

Tema 4. Tena u NOBEPXHOCTH BpPALLICHUS

21

Hunuaap u koHyc. YCe4eHHBI KOHYC.
Hunuaapuyeckne u KOHUYECKHUE
noBepxHoctd. OcHOBaHHME, BBICOTa,
OokoOBasi MOBEPXHOCTh, O0Opasyromias,
pasBepTka. OceBble CEUEHUS U CEUCHHUS
mapajyieslbHble  OCHOBAaHHIO.  JJUIHIIC,
runepbona, mapabona Kak CeueHUus
konyca.lllap u cdepa, ux ceueHHS.
KacatempHass TmmockocTh K cdepe.
Ccdepa, BrnmcaHHasE B MHOTOTPAaHHUK,
chepa, OTIMCaHHAS OKOJIO
MHOrorpaHavka. llunmuaapuueckue n
KOHHYECKHE MOBEPXHOCTH

22

O0beMbl  Ted M IUIOAOA  HX
mosepxHocteil. Ilonsatue 006 oObeme
tena. OTHONIEHHE OOBEMOB IMMOJIOOHBIX
TeIl. DopmyItsl obrema KyOa,
napasuiesieine1a, IPU3Mbl, IHIHHIPA.
Dopmynel 00beMa MUPaMUABI U KOHYCA.
dopmysbl  TUIOLIAAM  TTOBEPXHOCTEH
mumHApa U KoHyca. Gopmynel o0beMa
mrapa u mromaau cepsl. Tect.




Tema 5. KoopimHaThl 1 BEKTOPBI 0

JlexapToBbI KOOPIUHATHI B
mnpoctpanctBe. Dopmyrna paccTosHuUs
MEXAYy JABYMsI TOYKaMHU. YpaBHEHUS
chepbl M IUIOCKOCTH. dopmyna
paccTosHUA oT TOYKH Io
miockoctu. Tecr.
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Bekropel. Monyins Bekropa. PaBeHcTBo
BekTOpoB. ClOXeHHe BEKTOPOB H
YMHOXXEHHE BEKTOpPAa Ha YHUCIO. YTOI
MEXTY BEKTOpPaMHU. Koopannatst
BekTopa. CKalgpHOE NpPOW3BENCHHE
BeKTOpoB. KomnnHeapHble  BEKTOpBI
Pasnoxxenne  Bekropa 1O  ABYM
HEKOJUTMHEAPHBIM BEKTOpaM.
Komnnanapasie BekTOpbl. Pasnoxenue
10 TPEM HEKOMILIAHAPHBIM BEKTOPAM.
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Hrorosoe TecTupoBanue: 2 2 -

Bcero: 160 34 46 80

5. YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUIIIMHBI

Hns peammzammu JJOOIT mpexycMmoTpeHsl: ydueOHas ayAuTOpHUs Uil MPOBEACHUS 3aHSATHI
JIEKIIMOHHOTO THIA (TEOPETUIECKUE 3aHSITHS), 3aHATHI CEMHUHAPCKOTO TUMa (MPaKTUYECKUE 3aHSITH),
TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIBTAIUH, TEKYHIIETO KOHTPOJS, MPOMEKYTOYHOH M UTOTOBOM
aTTecTallid, OCHAIIeHHas HaOOpOM JAEMOHCTPALMOHHOTO OOOpYIOBaHUS M YyueOHO-HAIJISATHBIMU
nocoOusIMu; ydeOHast ay TUTOPHSI ISl TEKYIIETO KOHTPOJIS M IIPOMEKYTOYHOM aTTeCTAIlMH, OCHAIIICHHAS
HAO0OpPOM JIEMOHCTPALlMOHHOTO OOOpYIOBaHUS M Y4eOHO-HArNAJHBIMH MOCOOHMSIMH; OuOIMOTEKa,
YUTAJIBHBIHN 3aJ1 C BEIXOJIOM B HHTEPHET.

HNudopmaunonHoe odecnevyenne peajusanum NporpamMmbl

Jns peanuzanyi IpOTpaMMbl  OMOIMOTEYHBIH (OHI YHHUBEpCUTETa HMEET DIICKTPOHHBIE
oOpa3oBaTenbHble W HHPOPMAIIMOHHBIE PECYpChl, PEKOMEHJyeMble JJsi HCIOJb30BaHUS B
00pa3oBaTeIbHOM MpOIIeCCE.

OcHoBHas IMTEeparypa

DNeKTpOHHBIC U3aHUs

AzapoBa C.B. OI'D no maremaruke. 9 knacc. Yuebnoe nocobue / C.B. Azaposa. - Mocksa :
®nunta, 2019. - 328 c. - ISBN 978-5-9765-3866-5. - URL: https://ibooks.ru/bookshelf/365585/reading
- TeKcT: 31eKTPOHHBIM.

Anekcannpos, A. JI. Maremaruka: anre6pa u Hauajga MaTEMaTHYECKOTO aHAIU3a, TEOMETPHUS.
I'eomerpus 10 xmacc [Tekct] : ydyeOHUK Ans 001Ie00pa3oBaTEIbHBIX OPraHU3aLUi : YrIyOJeHHBbIH
ypoBerb / A.Jl. Bepuep, B.M. Peokuk. - 4-e u3n.,, MunuctepcTBo mpocBemieHus Poccuiickoi
®enepanun. - Mocksa : [IpocBemienue, 2020. - 271 c. : un. ; 70x90/16. - ISBN 978-5-09- 075902-1

Anekcannpos, A. JI. Maremaruka: anre6pa u Hauajga MaTEMaTHYECKOTO aHAIU3a, TEOMETPHUS.
I'eomerpus 11 xnacc [Tekcr] : ydyeOHMK Ay 00Ie0O0pa3oBaTeIbHBIX OpraHM3alMN: YriayOJeHHBIN
yposens / A.JI. Bepuep, B.W. Peokuk. - 5-¢ u3n., MunuctepctBo npocsenieHus: Poccuiickoi

Komarua 0. M. MaremaTuka: anrebpa M Hadaja MaTe€MaTHYeCKOrO aHajiu3a, FeoOMETpHs.
Anrebpa u Hadaja mMarematuyeckoro aHaiusa. 11 kmacc. ba3oBelii u yrnyOnénusiii ypoBHu. DDV /
FO.M. Komsirun, M.B. TkaueBa, H.E. ®enoposa. - Mocksa : [Ipocemienue. - . - ISBN 978-5-09-099451-
4. - URL: https://ibooks.ru/bookshelf/388862/reading. - TekcT: 37K TPOHHBIA.

DNEKTPOHHBIE PECYPCHI

Marematrueckuii moprain http://mathportal.net/

Hayunas snexrponnas 6udanoreka eLIBRARY.RU https://elibrary.ru/

DnexkrponHas oubmuoreunas cucrema IOpaitt U3narenscro FOpaiit https://biblio- online.ru/

[Tnatdopma «bubmmoxommiextarop» http://www.bibliocomplectator.ru/

OnekTpoHHas 6ubimoTeyHas cuctema AnOykc ibooks.ru

JlonoJHuTeIbHbIE HCTOYHUKH:

CeménoB A. B. Maremaruka. OCHOBHOW rocy/apCTBEHHBIN AK3aMeH. [ 0OTOBUMCSI K UTOTOBOM

arrectanuu. — Oi1. u3a. — (OcHOBHOM rocynapctBenHslii sx3amer) / A.B. Hos, A.C. Tpenanun, 1.B.
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Smenko. - MockBa : Wuremnekt-Llentp, 2022. - 290 c. - ISBN 978-5-907431-95-9. - URL:
https://ibooks.ru/bookshelf/387076/reading. - TekcT: 371€KTPOHHBIIA.

Bepuep A. JI. Marematuka: anreOpa 1 Hayajia MaTeMaTHYeCKOT0 aHalu3a, reomerpust. 11 kiacc.
bazossiit ypoens. DDV / A.JI. Bepnep, A.Il. Kapn. - Mocksa : [Ipocsemnienue. - . - ISBN 978-5-09-
099449-1. - URL: https://ibooks.ru/bookshelf/388860/reading - TekcT: 2:11€KTpOHHBIIA.

Mep3msixk A. I'. Maremaruka: anrebpa ¥ Hadajla MaT€MaTH4YECKOrO aHAIHM3a, I'€OMETpPHUS.
I'eometpus. 11 kimace. bazossiii ypoBeHs. DDV / A.T'. Mep3msik, [{.A. Homuposckuii, B.b. [TonoHckwid,
M.C. Sfxup. - MockBa : IlpocBemenmne. - . - ISBN 978-5-09-099461-3. - URL:
https://ibooks.ru/bookshelf/388872/reading. - TekcT: 371€KTPOHHBIIA.

I'nazkoB 1O. A. I'eomeTrpus. 7-9 knaccel. [IpakTukym no mianumerpuu. ['otroBumcs k OI'D. —
2-e w31, o1. / FO.A. I'mazkos, M.B. Erynosa. - Mocksa : UaTemnekr-Llentp, 2021. - 75 ¢. - ISBN 978-
5-907339-85-9. - URL.: https://ibooks.ru/bookshelf/379421/reading. - TeKkcT: 37€KTPOHHBIIA.

O06s13aTenbHOE TporpaMMHOe 00ecrieueHre

Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word,
Excel, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel,
Access, PowerPoint)

6. @oH1 OLIEHOYHBIX CPEICTB M0 JUCHUILIIUHE

@OoHJ OLEHOYHBIX CPEIACTB IpEAHAa3HAu€H JUIsi KOHTPOJIE M OLIEHKH OOpa3oBaTelbHBIX
noctkennil cinymareneir, ocBouBmux JIOOII «lloaroroButenbHbie Kypcebl «Pemetutop» 1o
MaTEMaTHKE.

B pesynbTare ocBoeHus yueOHONW UCHUIUIMHBI OOYYaIOLIUICS TOJIKEH:

YMeTs:

UYucnoBbie U OyKBEHHBIE BHIPAKEHUS

—BBITIOJTHATh  ApU(METUYCCKHE JICUCTBUS, COYETas YCTHbIE M IHUCHMEHHBIC TIPUEMBI,
MIPUMCHECHHE BRIYUCITUTEIBHBIX YCTPOMCTB; HAXOUTh 3HAUCHUS KOPHS HATYPAJIbHOU CTCTICHH, CTCTICHU
C palHoHaJIbHBIM IOKa3aTenaeM, Jorapudma, HCIOJb3YysS MPU HEOOXOIMMOCTH BBIUYUCIUTEIbHBIC
YCTPOMCTBA; I10JIb30BATHCS OLICHKOM U MPUKUAKON MPU MIPAKTUYECKUX pacyeTax;

—OPUMEHSTh TMOHSTHS, CBSI3aHHBIE C JEIMMOCTBIO IENbIX YHCEN, TMpPU PpEHICHUU
MaTeMaTHYeCKUX 3a7ay;

—HaxoJUTh KOPHU MHOTIOWJIEHOB C OJIHOM IEPEMEHHOM, pacKjaJblBaTh MHOI'OWIEHBI Ha
MHOKHUTEIIH,

—BBITIONHATh JICHCTBUSL C KOMIUIEKCHBIMH UHCJIaMH, TIOJIB30BaThCS TE€OMETPUYECKON
UHTEpIpEeTanreil KOMIUIEKCHBIX YHCEN, B MPOCTEHINNX CIydasX HaXOIUTh KOMIUIEKCHBIE KOpPHHU
YpaBHEHUH C IEWCTBUTEIBHBIMU KOI(PPUIIEHTAMU;

— IPOBOJUTH NIPe0Opa30BaHUs YMCIOBBIX M OYKBEHHBIX BBIPAKCHUH, BKIIIOYAIOIINX CTETICHH,
PaJMKabI, TIOTapU(PMBI U TPUTOHOMETPUUICCKUE (PYHKITHH;

—HWCIIONIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHsS B MPAKTHYECKOH JESITENbHOCTH H
MOBCETHEBHOM JKU3HH IS

—pPaKTUYECKUX pacdyeToB Mo QopmynaM, BKIOYas (OpPMYNbl, COJAEpIKALUE CTEIEeHH,
pamukansl, JorapudMbl W TPUTOHOMETpUYECKHe (YHKIWH, HWCIONB3yS TIPH HEOOXOAMMOCTH
CIIPaBOYHBIEC MaTEPUANIBI U MPOCTEUIITNE BRIYUCIUTEIbHBIE YCTPONUCTBA;

— puoOpeTeHus IPAKTHYECKOT O OTbITa JeSITENIbHOCTH, MpeLIeCTBYIOLIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOM JIEXKUT JaHHBIN Y4eOHBIN MpeaMeT.

OyHKIMH U TpaduKh

— ONpeaeNaTh 3HaueHHe QYyHKIUH [0 3HAYCHHUIO apTyMEHTa IPU pa3InYHbIX CI0C00axX 3aaHus
byHKIINH,

— CTpOUTh TpadUKH U3YICHHBIX (DYHKIIUH, BBIIIOIHATH TPeoOpa3oBaHus rpaduKoB;

— ONMCHIBATh MO rpaduky u 1o Gopmye NoBeAeHUE U CBOMCTBA (DYHKLINA;

— pemath ypaBHEHHUs, CHCTEMBI YPaBHEHUH, HEPABEHCTBA, UCTIOIB3Ysl CBOWCTBA (PYHKIIUH U UX
rpaduueckre npeacTaBIeHUS;

— WCIIONIb30BaTh MPUOOPETCHHbIE 3HAHUS W YMEHHUS B MPAKTHUYECKON MAESITeTbHOCTH U
MOBCEHEBHOM KU3HU JUIA:



— OTIMCAHMSI U UCCIIEOBAHMSI C TOMOIIBIO (DYHKIIMHA peabHBIX 3aBUCUMOCTEH, MpeICTaBICHHS
uX rpaduecKu; HHTEPIPETauH rpauKOB peaIbHBIX MPOLIECCOB;

— npuoOpeTeHus IIPAKTHYECKOTO OIbITa NESTEIIBHOCTH, IIPEIUIECTBYIOMEN
npodecCuOHAIBHOM, B OCHOBE KOTOPOM JIKHT JAHHBIA y4eOHBIN MpeaMET.

— Hayaia maTemaTnueckoro anaimsa

— HaXOJUTh CyMMY O€CKOHEYHO YOBbIBAIOIIEH I'€OMETPHUECKON IPOrpeccuy;

— BBIYHUCIIATh IPOU3BOJHBIE U N1EPBOOOPA3HBIE 3JIEMEHTApHBIX (YHKLMH, NIPUMEHss IpaBuiia
BBIYUCIICHHSI TIPOU3BOAHBIX U I€PBOOOPA3HBIX, UCIIOJIB3YsI CIPABOYHBIE MaTEpHAIbL;

—HccnenoBaTh QYHKIMHA U CTPOUTH UX IPadUKU C TIOMOUIBIO TPOU3BOAHOM;

— pemath 3a7a4u ¢ IPUMEHEHHEM ypaBHEHUS KacaTeIbHOH K rpaduky QyHKINY;

—pemarh 3a7ayd HAa HAXOXKIACHWE HauOOJBIIEro M HAWMEHBIIETO 3HAYeHHS (DYHKIMHM Ha
OTpE3KE;

— BBIYUCJIATH IUIOMIAb KPUBOJIMHEWHOW TPAIICLINU;

— HUCTIOJIb30BaTh NPUOOPETEHHBIE 3HAHUA W YMEHHUS B NPAKTUYECKOH [EATETBHOCTH H
IIOBCEJHEBHOM KU3HHU JUIS:

— peLIeHUs] FeOMETPUUECKUX, (PU3NUECKUX, IKOHOMUYECKUX U JPYTHX NPUKIAIHBIX 3a1ad, B
TOM 4YMCI€ 3aJad Ha HauOoJIbLIME M HaMMEHbIIME 3HA4YeHUs C I[PUMEHEHUEM ammapara
MaTE€MaTUYeCKOro aHaIN3a;

— npuoOpeTeHus IIPAKTHYECKOTO OIbITa JESATEIIBHOCTH, IIPEALIECTBYIOLIEN
npodecCHOHATIbHOM, B OCHOBE KOTOPOM JIEXKHT AAHHBIA y4eOHBIN IpeaMeET.

VYpaBHEHHUsI U HEPABEHCTBA

—peuath paluoHalbHbIE, IIOKa3aTelbHbIE U JIorapudMuyeckue ypaBHEHUsS U HEPABEHCTBA,
VPPALMOHAIILHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,

— JI0Ka3bIBaTh HECJIOKHBIE HEPABEHCTBA;

—pelmars TEKCTOBBIE 3aJadyd C IOMOIIBIO COCTAaBJICHHUS YPAaBHEHHH W HEPAaBEHCTB,
MHTEPIIPETUPYS PE3YJILTAT C YIETOM OTPAHUYEHUM YCIIOBUS 33a4H;

—n300paXkaTh Ha KOOPJAMHATHON MJIOCKOCTH MHOXECTBA PEIIEHUI YpaBHEHUN U HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMU U UX CHCTEM;

— HaXOJIUTh MPUOIMKEHHbIE PELICHUs YPABHEHUN M MX CHUCTEM, UCIONIb3ys rpaduyeckuii
METOJ;

— pemiaTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM IpauIeCcKuX MpeACTaBICHUH,
CBOMCTB (PYHKIIMI, TPOU3BOJHOM;

— HUCIMOJIb30BaTh NPUOOPETEHHbIE 3HAHMA W YMEHUS B NPAKTUYECKOH JeATENbHOCTH H
IIOBCEHEBHOM KU3HU IS

— IIOCTPOCHMS U UCCIIETOBAHHUS IIPOCTEMIIINX MATEMAaTHYECKUX MOJEIIEH;

— puoOpeTeHus IIPaKTUYECKOTO OIbITa JIeSATEIIbHOCTH, MIPEALIECTBYIOMIEH
npodeccHOHaIbHOM, B OCHOBE KOTOPOM JIEXKHT AAHHBIA y4eOHBIN MpeaMeET.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN

—pewmare MnpocTeiine KOMOMHATOpHBIE 3aJayd METOJOM Iepebopa, a Takke C
UCIIOJIb30BAaHUEM H3BECTHBIX (hopMyi, TpeyroiabHHuka Ilackains; BEUUCIATH KO3(PPULIHMEHTH OMHOMA
HeroTtona no ¢opmyiie u ¢ ucnonb3oBaHUeM TpeyroiabHuka [lackans;

— BBIYUCIIATh BEPOATHOCTH COOBITUH Ha OCHOBE IOJCYETa YHUCIIa MCXOJOB (MpocTeiine
CIIy4an);

—HCIIOJIb30BaTh TNPUOOPETEHHbIE 3HAHUS W YMEHHS B MPAKTHYECKOW JESATENbHOCTH H
MTOBCEJHEBHOM KU3HHU JUIS:

— aHaJn3a peajbHbIX YMCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJE AUArpamm, rpadukoB; s
aHanmu3a MHGOpPMaIUN CTAaTUCTUYECKOTO XapaKTepa;

— pHUoOpeTeHus MIPaKTUYECKOT 0 OTbITa NeSITeNIbHOCTH, MpeIeCTBYIOLIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOU JIEKUT JaHHBIN y4eOHBIHN npeaMeT.
I'eomerpus

— COOTHOCHTD IUIOCKHE TeOMeTprudeckue (pUrypel u TpexmMepHble OOBEKTHI C UX OMUCAHUSIMH,
yepTexamu, N300paKeHUSMH; Pa3InyaTh U aHAJIM3UPOBATh B3aUMHOE PacIoyiokeHHe QUryp;
— n300paXkaTh reOMeTpuYecKre QUTyphl U TeNa, BBHIIOIHATH YEPTEXK MO YCIOBUIO 3a]1a4H;
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— peuiaTh TEOMETPUYECKUE 3a/1auH, ONMUPAsCh Ha U3YYCHHBIE CBOMCTBA MJIAHUMETPUUYECKUX U
CTEpEOMETPUYECKUX (GHUTyp W OTHONICHUH MEXIy HHMH, TMPUMEHSs anreOpanyeckuii u
TPUTOHOMETPUUYECKUH aIlapar;

— MPOBOAUTH JI0KAa3aTEIbHBIE PACCYXKJIEHUS TPU PEIICHUM 3a/]ad, JOKa3blBaThb OCHOBHBIC
TEOpEMBI Kypca;

— BBIYHCTISTh JTUHEHHBIC 3JIEMEHTHI U YTJIbI B MPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, 00BEMBI U
TUTONIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIITNX KOMOMHAIIN;

— PUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ JJIsl BBIYMUCIEHUS OTHOLIEHUM, PACCTOSIHUU U
YTJIOB;

— CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB U M300pakaTh CEYCHHUSI TEJ BPAIICHUS;

— HCIIOJIb30BaTh MIPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOHN JIEITETLHOCTH U

— IIOBCEIHEBHOM KU3HU IS

—ucclieoBaHus  (MOJIETUPOBAHUSI) HECIOXKHBIX MPAKTUYECKUX CHUTyallud Ha OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

— BBIYHCIICHUS JITUH, IUIOMAACH U 00bEMOB pealbHBIX OOBEKTOB MPHU PEIICHHH MPAKTUICCKIX
3a/1a4, UCIOJIb3YsI MPU HEOOXOUMOCTH CIPABOYHUKH U BBIUMCIUTEIBHBIE YCTPONUCTBA;

— pHUoOpeTeHus PAKTHYECKOT0 OTIbITa NESTEIbHOCTH, MpeIIecTBYIOMIEH
po¢)eCCHOHAIBHON, B OCHOBE KOTOPOH JISKUT JAaHHBIN YYeOHBIN ITPEAMET.
3HaTb:

— 3HAYEHUE MaTeMaTUYECKON HAYKHU JJIs PELICHUs 3a/1a4, BO3SHUKAIOIUX B TEOPUH U IIPAKTUKE;
LIMPOTY M OrPaHUYECHHOCTb IPUMEHEHUS MAaTEMATUYECKUX METOJOB K aHAIM3y U HCCIIECIOBAHUIO
IIPOLIECCOB U SIBJIEHUI B IPUPOJIE U OOILECTBE;

— 3Ha4yeHue MMPAKTUKH U BOIPOCOB, BOZHUKAIOLIUX B CAMOI MaTeMaTuke, 1uid GOpMUPOBAHUS U
pa3BUTHS MAaTEMaTHUYECKON HAYKU;

— WJIeU PaCIIMPEHUs YUCIOBBIX MHOXKECTB KaK CII0C00a OCTPOCHHUS HOBOTO MAaTEMaTHIECKOTO
anmnapara JJis peleHHs MPaKTUYECKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTUKH;

—3Ha4yeHue ujAed, METOJO0B U pe3ylbTaToB anredpbl M MaTeMaTHMYeCKOro aHaiuu3a i
IIOCTPOEHHUS MOJIEIIEN peaJIbHBIX ITPOLIECCOB U CUTYaLlN;

—BO3MOHOCTH T€OMETPUU ISl ONKCAHUS CBOMCTB peallbHbIX IPEIMETOB U UX B3aUMHOTO
PacIoI0XKEHMS;

— YHHMBEpCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTEeMaTHMYECKUX PpACCYXACHUH, HX
NPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKON JESATENIbHOCTH;

— pa3znuuue TpeOOBaHUH, NMPEIbIBIIEMBIX K JOKa3aTelbCTBaM B MAaTEeMAaTUKE, €CTECTBEHHBIX,
COLIMAJIbHO-OKOHOMHMYECKUX U T'YMaHUTapHbBIX HayKaX, HA MIPAKTHUKE;

—pOJIb aKCHOMAaTUKH B MaT€MAaTUKE; BO3MOXKHOCTb MTOCTPOCHMSI MAaTEMaTHUYECKUX TEOPUI Ha
AaKCHOMaTHUYECKON OCHOBE; 3HAaUEHHE aKCHOMATHKH JIJIsl APYTrUX 00JacTel 3HaHUSI U JUI IPaKTUKU;

— BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX [TPOLECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOILIEro MUPA.

Texkymuii KOHTPOJb 3HaHUN NPEACTaBIsIET COOOH KOHTPOJIb OCBOEHMS HPOTPAaMMHOIO
matepuana JJOOII, ¢ nenpio CBOEBPEeMEHHOM KOPPEKIIMU O00Y4YeHUS,aKTHBU3AIMN CaMOCTOSTEIbHOMN
paboThl ¥ NPOBEPKU YPOBHS 3HAHUM U yMeHHI 00yyaromuxcst, cGOpMUPOBAHHOCTH KOMIETEHIHH.

Hrorosas arrecraumsa 1o JIOOII mno3BonsieT OUEHUTh CTENEHb BBIPAXKEHHOCTH
(chopMupoBaHHOCTH) 0Opa30BATEIbHBIX PE3YIHTATOB:

@OpMBI TEKYILIETO KOHTPOJIS] 3HAHUMN:

—omnpoc (yCTHBIN);

— TECTUPOBAHHUE;

— BBINIOJTHEHUE MTPAKTUYECKUX 3aJaHUI.

[IpopaboTka KOHCHEKTa JEKUUH U yueOHOM JUTEepaTypbl OCYIIECTBISETCS CIYILIATEIsIMH B
TE€YEHHE BCEro NEPHUOAA OCBOCHUSI TUCIUIUINHBI I10CJIE U3YYEHHUS HOBOU TEMBI.

[IpenogaBaTens npoBepseT NPaBUILHOCTD BBIOJIHEHUS MPAKTUYECKUX 3a/laHuil CiyIIaTesneM,
KOHTPOJIMPYET 3HAHUE CITYIIATEIEM IPOHIEHHOTO MaTepHaa C IOMOLIbI0 KOHTPOJIBHBIX BOIIPOCOB MIIH
TECTUPOBAHUS.

Ilo pesynbraTy OKOHuYaHHMs OOY4YEeHHs TIPOBOAMTCS WTOroBas arrectauuss B ¢opme
TECTUPOBAHUS.
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7. Ocobennoctu peasnzanuu JOOII qus auin ¢ orpaHUYeHHBIMA BO3MOKHOCTSAMH
310pPOBbS
OOyuvaromuecss ¢ OTPaHHMYEHHBIMH BO3MOXHOCTSIMU 3[I0POBbsI, B OTIUYHE OT OCTAIBHBIX
00ydJaronuxcs, MMEIOT CBOU crielu(pruaeckrue 0COOEHHOCTH BOCTIPUSTHSI, TepepabOTKH MaTepurara.
[Toxbop u pa3paboTka y4eOHBIX MaTEPHATIOB JOJHKHBI MPOU3BOAUTCS C YYETOM TOTO, YTOOBI
MPEIOCTABIIATh ATOT MaTepHall B Pa3IU4HbIX (opMax Tak, YTOOBl MHBAIUABI C HAPYIICHUSIMH CITyXa

nojy4yand WHQPOpPMAIMIO BU3YaJbHO, C HApYUICHUSMU 3pEHUS — ayAualbHO (Hampumep, C
UCMOJIb30BAaHUEM IPOTrPaMM-CHHTE3aTOPOB pEUM) MIM C IOMOLIBI TU(GIOMH(POPMALMOHHBIX
YCTPOMCTB.

Br16op cpeactB u MeTo10B 00y4eHHUs OCYLIECTBIISETCS caMUM MpernojaasarensM. [lpu stom B
00pa3oBaTeIbHOM MPOIIECCE PEKOMEHAYETCS MCIOIb30BAHNE COLMATbHO-aKTUBHBIX U Pe(IIeKCUBHBIX
METOJIOB 00YYEHHMsI, TEXHOJIOTHI COLMOKYJIbTYpHOH peaduiIuTaluyd C LENbI0 OKa3aHWs IMOMOIIHM B
YCTQHOBJICHHH IOJHOLEHHBIX MEXIUYHOCTHBIX OTHOUICHHWH C JIPYTMMH OOYYaroIUMUCS, CO31aHUU
KOM(OPTHOTO TICHXOJIOTMYECKOTro kiumaTta B rpymme. CoryiacHo TpeOOBaHUSIM, YCTaHOBJICHHBIM
MunoOpuayku Poccum k mopsaky peanuzanuyd oOpa3oBaTeNbHON JEATEIBHOCTH B OTHOIICHHH
WHBAJIMJIOB U JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbsI, HEOOXOJJMIMO UMETh B BUAY, UTO:

— MHBAJIUBI U JIMIA C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0POBBS 110 3pDEHUIO UMEIOT IIPABO
NPUCYTCTBOBATH HA 3aHATHIX BMECTE C ACCHCTEHTOM, OKA3bIBAIOIIUM OOydYaoUIeMycCsi HEOOXOANMYIO
MIOMOIILIb.

— MHBAJIUbI U JIMLIA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI 110 CIIYXY UMEIOT IIPaBoO Ha
HCIIOJIb30BAaHNE 3BYKOYCHIIMBAIOIICH anmnaparypsl.

[Ipu mpoBeneHNN MPOMEXKYTOUHOM aTTECTAllMK MO AUCLUUIIINHE oOecreunBaeTcs coOM0IeHIe
CIICTYIOIINUX OOIIMX TPEOOBAHMIA:

— [IpOBeJIEHUE aTTeCTAllMU JJIl MHBAJINI0B B OAHON ayJJUTOPHUH COBMECTHO C O0YYarOIIUMHUCS,
HE SBJSIOUIMMUCS HMHBAJIWJAMH, €CIM 3TO HE CO3/aeT TPYAHOCTEH M HWHBAJIWAOB U HHBIX
00y4aromuxcs Mpu MPOX0KIEHUU TOCYJapCTBEHHOI UTOTOBOI aTTecTaluy;

— IPUCYTCTBHE B AyJUTOPUU AaCCHCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOLIETO OOYYaIOIIMMCS
WHBAIUAAM HEOOXOJMMYI0 TEXHHYECKYI0 MOMOIIb C YYETOM WX WHIMBHIYaJIbHBIX OCOOCHHOCTEH
(3aHsATH pabouee MecTO, TMEpeABUraThCs, MNPOUUTaTh M O(OPMUTH 3aJaHUE, OOIIATHCI C
HK3aMEHATOPOM);

—I0JIb30BaHUE HEOOXOAUMBIMH OOYUYaIOIUMCSl WHBAJINAaM TEXHUYECKHUMH CPEICTBAMH IpU
MPOXOXKACHUU aTTECTALUU C YIETOM MX WHIAUBUAYAIbHBIX OCOOEHHOCTEH;

—o0ecreyeHre BO3MOXKHOCTH O€CHpEensITCTBEHHOIO JOoCTyna OOydaroluxcs HHBAJIWIOB B
ayJIUTOPUH, TyaJIETHBIE U APYTrUe MOMEUICHMs], a TAK)Ke UX MPeObIBaHUS B YKa3aHHBIX IOMEIICHUSX.

[Io nucbMEeHHOMY 3asBICHMI0O OOYYArOIErocss HWHBAIMIA MPOAOIDKUTEIBHOCTh CHAYM
0o0y4aromuMcsl MHBAIMIOM 3K3aMEHa MOKeT ObITh YBEJIMYEHAa MO OTHOLIEHUIO K YCTaHOBJIEHHOMU
IIPOJOJKUTEIBHOCTH €r0 CaYM:

— [POJOJKUTENBHOCTD CIaYM 3K3aMeHa, IIPOBOJIMMOT0 B MUCbMEHHOU (opme, - He OoJiee ueM
Ha 90 MUHYT;

— IIPOIOJKUTEIBHOCTh MOJTOTOBKM OOYy4aromlerocs K OTBETY Ha JK3aMEHE, MPOBOAMMOM B
ycTHOU dopmMe, - He Oonee yem Ha 20 MUHYT;

B 3aBucuMocTH OT HHIUBUIYalIbHBIX OCOOEHHOCTEH OOydaroluXxcsi C OrpaHMYE€HHBIMU
BO3MOYKHOCTSIMM 3/10pPOBbSI OpTraHU3alisl 00ecleurBaeT BBHIOJHEHHE CIEAYIOLUIMX TpeOOBaHUH Mpu
MIPOBEJICHUH aTTECTAIIH:

a) IS CIICTIBIX:

—3a/laHusl U WMHbIE MaTepuaibl g caud 3K3aMeHa OQOpMIISIIOTCS pelbe(HO-TOYEUHBIM
mpudrom bpailng unm B BuAe 3JIE€KTPOHHOTO JOKYMEHTA, JAOCTYIHOTO C MOMOIIBIO KOMIBIOTEPA CO
CHELMATU3UPOBAHHBIM POTPAMMHBIM 00ECIIEYEHUEM /IS CIIETIBIX, JIN0O0 3aUUTHIBAIOTCS ACCUCTEHTOM;

—IMCbMEHHBIE 3a/IaHUs BBINOJHAIOTCA O0ydJaroIMMHUCS Ha Oymare penbedHO-TOYEUHBIM
mpudToM bpaitng win Ha KOMIbIOTEpPE CO CHENHUATU3UPOBAHHBIM MPOTPAMMHBIM 00ECTIEUCHUEM ISt
CJIETIBIX, MO0 HaJUKTOBBIBAIOTCS ACCUCTEHTY;

—TIpd  HEOOXOJUMOCTH  OOy4aroIMMCSl  IPEJOCTABISIETCS  KOMIUIEKT — MUCHbMEHHBIX
NPUHAIISKHOCTEH M Oymara A mucbMa penbedHO-ToYeuHbIM HipudToM bpaiins, xommbeiorep co
CHeHaIn3UPOBAaHHBIM IPOrPaMMHBIM 00€CIIE€UeHUEM ISl CIIETIBIX;
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—3a/laHus ¥ UHbIE MaTepUaIIbl 7S CIayM dK3aMeHa 0(hOpMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

— o0ecneunBaeTcss MHAWBHIYATbHOE paBHOMEpHOE ocBemieHne He Mmenee 300 Jrokc;

—TIpUd HEOOXOAWMOCTH OOYYarOIIMMCSl TPEAOCTABISAETCS YBEIWYHMBAIOIIEE YCTPOMCTBO,
JIOITYCKAeTCsl UCIOJIb30BAaHUE YBEIMUNBAIOIIUX YCTPONUCTB, UMEIOIIUXCS Y O0yUaroLuXcs;

B) ISl TIyXUX U C1a00CIBIIIANINX, C TSHKEIBIMU HAPYIICHUSAMU PEeUu:

—o0ecreynBaeTcsi HAIMYUE 3BYKOYCHIIMBAIOIIEH amnmaparypbl KOJUIEKTUBHOTO IMOJIb30BAHMSI,
Opud  HEOOXOIMMOCTH  OOYYalOIIMMCS  MPENOCTABISCTCS  3BYKOYCHJIMBAKOIIAs  ammaparypa
WHAUBUAYAIbHOTO TIOJIB30BaHUS;

— 110 UX KCJIAHWUIO UCTIBITAHUSA IPOBOAATCA B HUCbMEHHOU (1)opMe;

r) Uil JIML C HapyLIEHUSMHM OIOPHO-JIBUraTEJIbHOTO ammapaTta (TsSKelIbIMU HapyLICHHUSIMU
JIBUTATEIbHBIX QYHKIUI BEPXHUX KOHCUYHOCTEH MJIM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH ):

— IINCbMCHHBIC 3alaHus BBITIOJIHAKOTCS O6y‘-IaIOH_[I/IMI/ICSI Ha KOMIIBIOTCPE cO
CIICHUAJIM3UPOBAHHBIM ITPOrpaMMHBIM OGGCHG‘-IGHI/IGM HJIM HAAUKTOBBIBAKOTCA ACCUCTCHTY,

— 10 UX JKEeJIAHUIO UCTIBITAHUS POBOJAATCS B YCTHOH (opMme.

O HeoOXxoauMoOCTH oOOecreueHusl CHEelHANbHBIX YCIOBHM [UIsl TNPOBENEHUS aTTECTAallUH
oOyyJarouuics J0HKeH cOOOUIUTh MUChbMEHHO He no3aHee, yeM 3a 10 aneit o navana arrecranuu. K
3asBJICHUIO MPUJIAraloTCs TOKYMEHTBI, HOATBEPKIAIOIIe HATMYHe y 00yJaroerocsi *HAUBUIYallbHbBIX
0COOEHHOCTEH (ITPU OTCYTCTBUHU yKa3aHHBIX JIOKYMEHTOB B OpraHU3alUN ).

8. PersiameHT M0 NPOEKTHUPOBAHMIO, PEATU3ALMU U OPraHU3aIUH NEePUOANYECKOT0
o0HoBenns (akryanausanuu) JOOII

V3meHeHus U JONOJIHEHUS, BHOCHUMBIE B CTPYKTYpY, coiep:kanue u kommoHeHThl JIOOIL
((HO[[FOTOBI/ITGJII)HI)IC KYpChbI ((PGHGTI/ITOP» [0 MAaTCMATHKE» YTBCPIKAAIOTCA Y4deHEIM COBETOM
Yuusepcurera. Axryanu3zanus JJOOII u coctapnstonux ee JOKYMEHTOB OCYIIECTBIISIETCS €KETOIHO.

CocraBuTe/ib NPOrpaMMbl
KeneitnoBa Mapust EBrenreBHa - Ha4aJIbHUK MMOATOTOBUTEIBHBIX KYPCOB
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