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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOM
JUCIHUIIVIMHBI MATEMATUKA

1.1. MecTo AUCHUILIMHBI B CTPYKTYPe OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl
OOmieoOpa3oBarenbHas JAUCHUIUIMHA «MaremaTtuka»  ABISETCS  00S3aTENbHOW  YacThIO
o0mieo0pa3oBaTeabHOr0 IUKIa 00pa3zoBaTesNbHON mporpammbsl B cooTBeTcTBHM ¢ @I'OC 1o
cnernuanbHocTH 54.02.01 [du3aiin (1o oTpacisim)

1.2. Henu u 3aga4yn y4eOHOM TUCHHUILUIMHBI — TPeOOBaHUs K pe3yJbTaTaM OCBOCHHUS
Y4eOHOM JTMCUMILIUHBI:

B pesynbTaTe ocBoeHMs AUCHUILUIUHBI «MaTemaThuka» o0yJarouuics JOJMKEH:

ymembv:

- BIAJETh HaBbIKAMHM  I[IO3HABATENBHOM, y4eOHO-HMCCIIEAOBATENLCKOM W MPOEKTHOM
NESITENIBHOCTH;

- CaMOCTOSATEIbHO HCKATh METOJIbl PEIICHUs IPAKTUUYECKUX 3a/1a4;

- NPUMEHSATH Pa3InYHbIE METO/bI IO3HAHMS;

- OpPHEHTHUPOBATbCS B PAa3IMUHBIX HCTOYHUKAX HH(OPMALIMM, KPUTUYECKH OLIEHHWBATH H
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOTyYAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

- BIIaJeTh A3BIKOBBIMHU CPEJICTBAMHU: YMEHHUE SCHO, JOTMYHO UM TOYHO H3JaraTb CBOIO TOYKY
3peHus], UCTI0JIb30BaTh aIeKBATHBIE SI3bIKOBBIE CPEJICTBA;

- BIAJCTh METOJIAMH JIOKA3aTEJIbCTB M AJITOPUTMOB PEIICHHUS;
- TIPOBOJUTH JOKA3aTEJbHBIE PACCYKIACHUS B X0JI¢ PEIICHHMS 3a/aY,

- BJIaACTh CTAaHAAPTHBIMHM IIpHEMaMK PCIICHHUA PalUOHAJIIBHBIX W HpPpalHOHAJIbHBIX,
MOKAa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUYCCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTCM;

- WUTIOCTPUPOBATH YUCIOBBIE (PYHKIIMH Ha TpaduKax;

3HAMb:

= OCHOBHBIC HAaBBHIKM B BBHINIOJIHEHUE apH(PMETHYECKUX ACWCTBUI HaJ YHCIAMH, COYeTast
YCTHBIE ¥ MIUCbMEHHBIE IPUEMBIL;

- TIPUEMBl HAXOXJCHUS MPHOIMKCHHBIX 3HAYCHUH BEIHYMH U

MOTPENTHOCTH BBIYMCIICHUH (a0COTIOTHAS U OTHOCHUTEIIbHAS ),

- IpaBHJIA CPABHEHUS YMCIIOBBIX BBIPAXKEHUM;

- OCHOBHbIE (OpPMYJIbl W MpaBWiIa MPU HAXOXKICHUM 3HAUYEHUS KOPHS,
CTETIeHH, JorapruQma, TPUTOHOMETPUIECKUX BBIPAKCHHIA;

- OIpeaesIeHUs] OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKIIHIA;

- OCHOBHBEIC q)OpMy.HLI JJI BBIYHUCJIICHUS ITPOU3BOAHBIX U UHTCTPAJIOB.

1.3. Il.1anupyembie pe3yJIbTAThl 0CBOCHHUS M CUMIIHHBI
[Tnanupyemble pe3yapTaThl OCBOGHUS TUCIMILIMHBI «MaTremaTuka» B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO no cnenuasbHOCTH

54.02.01 Ju3zaitn (1Mo oTpacisim)



2. CTPYKTYPA U COJEPXKAHUE YYEFHOM JIUCIUILJINHBI

2.1. O6beM y4eOHON TMCHUITUHBI U BUABI Y4eOHOH padoThI

Bup yueoHoii padoTsl

O0BLeM yacoB

MaxkcumanbHasi yyeOHasi Harpy3Ka (Bcero) 232
Oo6s13aTe/ibHAsI AyTUTOPHAs yueOHasi Harpy3Kka (Bcero) 222
B TOM YHCIJIC.
JICKITUK 122
IPAKTUUYECKUE 3aHITHS 100
BHeayputopHasi camocTosiTe/ibHasi padoTa 4
Ilpomexcymounan ammecmayus é popme 3K3amMeHa 6

2.2. TemaTu4ecKuii MJIaH Y4eOHOMH TUCHUNIMHBI

KonrakTtHas paborta e
o 2
JK | P B | & |8
Ne HanmeHnoBanue pazaena, TeMbl £ S & 8
/o S B g
m
1. | IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM 4 4 - 8 -
LIKOJIBI
2. | IlpsiMble ¥ MIIIOCKOCTH B TIPOCTPAHCTBE 10 6 - 16 1
3. | KoopauHaTel U BEKTOPHI 8 8 - 16 -
4. | OcHOBBI TPUTOHOMETPHUH. TPUTOHOMETPHUECKUE 14 10 - 24 -
¢byHKIHA
5. | KomnekcHble uucna 2 2 - 4 -
6. | IlpousBomuas pyHKIMM, €e MpUMEHEHNE 12 8 - 20 1
7. | MHOTOTrpaHHMKU U TeJIa BpalleHUs 12 8 - 20 -
8. | [leprooOpasnas GyHKINH, €€ TPUMEHEHHE 10 10 - 20 1
9. | Crenenu u kopHH. CTeneHHas QyHKIHS 10 10 - 20 -
10.| Iloka3arensHas QyHKIHSL 12 10 - 22 -
11.| Jlorapudmer. Jlorapudmudeckas GyHKIHS 8 6 - 14 1
12| MHOXecTBa. DIIeMeHTHI TeOpuu rpadoB 4 4 - 8 -
13.| DnemMeHTH KOMOWHATOPUKH, CTATUCTUKU U 8 6 - 14 -
TEOPUHU BEPOSTHOCTEN
14.| YpaBHEHUS U HEPABEHCTBA 8 8 - 16 -
HUTOI'O: 122 100 - 222 4

HaumeHoBaHMe pa3iesioB U TeM

Conep:xanue y4e0HOT0 MaTepuaJa, J1abopaTopHbIe U
npaKkTUYecKue padoThbl, CAMOCTONITE/ILHAsI padoTa
00y4aouuxcs

Pazpea 1. [loBTOpeHne Kypca MAaTeMAaTHKH OCHOBHOM HIKOJIbI

Tema 1.1
Henp 1 3a1aun MaTeMaTUKU TIPU
OCBOEHHUHU CHENATBHOCTH

bazoBbie 3HAHUS 1 yMEHUS IO MAaTEMATHKE B
poheCCHOHATBHON U B TIOBCETHEBHOM NESITEIIHHOCTH.

Tema 1.2

IIpakTHyeckoe 3aHsATHE.




Yucna u BeruKciieHus. BeipaxxeHus u
peoOpazoBaHUs

ﬂeﬁCTBHH HaA MOJIOKUTCIIBHBIMUA U OTPUIATCIIbHBIMHA
quciiaMu, OOBIKHOBEHHBIMH 1 JACCATUYHBIMUA I[p065{MI/I.

JeiicTBus co cTeneHs MU, GOPMYJIBI COKPAILICHHOTO
YMHOKEHHSL.

Tema 1.3.
I'eomeTpus Ha MIOCKOCTH

ITpodeccruoHanbHO-OPUEHTUPOBAHHOE COAEPKAHNE
IIpakTHyeckoe 3aHsTHE.

Buner miockux ¢uryp n ux momans. [lpaktuko-
OPHMEHTHPOBAHHBIC 3a]1a4M B KypPCce T€OMETPHH Ha TIOCKOCTH.

Tema 1.4 IIporieHTHBIC BEIYUCICHUS

[IpocThie pOLIEHTHI, pa3HbIe CIIOCOOBI HX BEIYUCIICHHSI.
CrnoxHble MPOLIEHTHI.

IIpakTnyeckoe 3aHsATHE

CrnoxxHbie IIPOLICHTEI. HpOHCHTHBIC BBIYHCJICHUSA B
IMPUKJIAAHBIX 3aJa4ax.

Tema 1.5 YpaBHeHUs 1 HEPaBEHCTBA

IIpakTH4yeckoe 3aHATHE
JluneiiHble, KBapaTHbIC, IPOOHO-TMHEHHBIC YpaBHEHUS 1
HEPaBEHCTBA.

Tema 1.6
CucteMbl YpaBHEHUN U HEPABEHCTB

CrniocoObl perieHust CUCTEM JTMHEHHBIX YPaBHEHHUH.
[NonsiTua: maTpuna 2x2 u 3x3, onpenenurens MaTPULIBI.
Meron 'aycca. CructeMbl HETMHEHHBIX YpPaBHEHUMN.
CucrteMbl HEPaBEHCTB.

IIpakTnyeckoe 3aHsATHE
CrniocoOBl penieHus CUCTEM JIMHEHHBIX ypaBHEeHU. MeTos
l"aycca.

Tema 1.7
BxonHo# KOHTpOJIb

Kontponpsnas pabora Ha Temy: Beraucnenus u
npeoOpa3oBaHus. Y paBHCHHS U HEpaBEHCTBA. | eoMeTpus Ha
MIJIOCKOCTH.

Pa3nea 2 [IpsiMble M JIOCKOCTH B MPOCTPAHCTBE

Tema 2.1.

OCHOBHBIE ITOHATHSI CTEPEOMETPHH.
Pacnionoxenue npsMsIx U
IIJIOCKOCTEH

IMpeamer crepeomeTpurt. OCHOBHBIEC OHATHS (TOYKA, MPsIMas,
IJIOCKOCTB, TPOCTPAHCTBO). OCHOBHBIC aKCHOMBI
ctepeomerpuu. [lepecekaromuecs, mapajyienbHbIe U
cKpelnuBatomecs npsimolie. [Ipu3Hak U CBOHCTBO
CKpEeUIMBAIONIUXCsI MPIMBIX. OCHOBHBIE IPOCTPAHCTBEHHEIC

¢burypsl.

Tewma 2.2. [TapannensHOCTb NPSMBIX,
MPSIMOM U MJIOCKOCTH, TIOCKOCTEMN

[Mapannensuble npaMas u mwiockocts. Onpenencuue. [IpusHak.
CaoiicTBa (c 10Ka3aTenbCTBOM). [lapanienbHeie TIOCKOCTH.
Omnpenenenne. [Ipu3nak. CBoiicTBa (C T0Ka3aTEILCTBOM).
Terpasap u ero anemenTsl. [lapannenenumnen u ero 3J€MeHTHI.
CBoiicTBa IPOTUBOIOJIOKHBIX TPaHEW U AMaroHanen
napauenenunena. [locrpoenne ceuennii. Pemenue 3amau.

Tewma 2.3. IlepneHIUKYIAPHOCTH
NPSAMBIX, IPSIMOM U TIJIOCKOCTH,
IJIOCKOCTEH

[lepnenaukyisapaele npsmele. [lapannensHsie nIpsMsle,
HNEPIEHAUKYJISIPHBIE K INIOCKOCTH. ITpu3Hak
NEPHIEeHINKYSIPHOCTH NPSMOHN M TUNIOCKOCTH. J{oKa3aTenbeTBo.
[epnenaukymsip u HakyIoHHAs. [leprneHIUKyIspHBIE
M10cKocTH. IIpu3Hak neprneHaAuKyIIpHOCTH TNIOCKOCTEH.
JlokasarenbcTBo. PaccTosiHUS B IPOCTPAHCTBE.

Tema 2.4.
Teopema 0 TpexX MepIEeHANKYIISIpax

Teopema o Tpex nepneHANKysApax. JlokazaTenbCTBO. YTOa
MEXIY IPSIMOH U INIOCKOCTBIO. YT0JI MEXIY INIOCKOCTSIMH.

Tema 2.5. [lapamnensHeie,
IEPIEHIUKYIISIPHBIE,
CKPEIIMBAIOIINECS MTPSIMbIC

Axcuomsl ctepeomeTpui. [leprneHaAnKyIsipHOCTD MPSIMOM U
IIJIOCKOCTH, MapaJLIEIBHOCTD ABYX IPSIMBIX,
MEPIEHANKYIISPHBIX INIOCKOCTH, NIEPIIEHIUKYIIIPHOCTD
IJIOCKOCTEH.

Tewma 2.6. Pemmenne 3anau. [Ipsimele u
IJIOCKOCTH B IPOCTPAHCTBE

KonTpoabnas padora Ha Temy: [Ipsmble U IIIOCKOCTH B
MIPOCTPAHCTBE.

Pa3pnen 3. KoopanHaTsl U BEKTOPbI




Tema 3.1

JlexapToBBI KOOPAUHATHI B
npocTpaHcTBe. PaccTosHue
MEXly IByMsI TOUKaMH.
Koopnunate! cepeanHsl 0Tpe3ka

JlekapToBBl KOOPAMHATEI B IPOCTPAHCTBE. PaccTosiHue MexX Ly
JIByMsI TOUKAMH.

IIpakTnyeckoe 3aHsiTHE

[Ipocreiimue 3anaun B KOOpAUHATAX.

Tema 3.2

BekTtops! B mpocTpaHcTBE. YTOI
MeXay BekTopamu. CKalsapHoe
MIPOU3BEICHUE BEKTOPOB

BexTops! B npocTpanctBe. Clo)KeHHE U BEIYUTAHUE
BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha unciio. KoMiianapHbie
BeKkTOpHl. CKaJsIpHOE TPOU3BEICHNE BEKTOPOB. Pa3noxenue
BEKTOpa 0 TPeM HEKOMILIaHAPHBIM BeKkTopaM. KoopauHaTs!
BEKTOpa, CKAJIPHOE TIPOU3BEACHIE BEKTOPOB B
KOOPJIMHATAX, YTOJ MEKY BEKTOPAMU, YTOJI MEXAY IPSIMOU
Y TUIOCKOCTBIO, YTOJI MEXKY IIOCKOCTSIMU. Y paBHEHUE
IJIOCKOCTU. ['eoMeTpruecKuil cMbICH onpeaenuTens 2x2.
IIpakTHyeckoe 3aHsATHE

Yron mexay BekTopamu. CKaJsipHOE ITPOU3BEACHUE BEKTOPOB
B KOOpAUHATaX. BEIUUCICHNE YTTIOB MEX Y IPSIMBIMU U
IJIOCKOCTSIMHU.

Tema 3.3 TIpaktuxo-
OpPUCHTUPOBAHHBIC 3a/Ia4U Ha
KOOPAMHATHOW TUIOCKOCTH

IIpakTHyeckoe 3aHsATHE
KoopnunaTtHas miockocTs. Beraucnenue paccTosHuil u
momazaei Ha miockoctu. KoandecTBeHHBIE pacyeThl.

Tema 3.4
Pewenne 3apau. Koopaunate! u
BEKTOPBI

Kountpoabhas paGora no teme: KoopauHaTsl 1 BEKTOPHI B
MIPOCTPAHCTBE.

Pa3nes 4. OcHoBbI TpUTrOHOMeTpHHU. TpUronoMerpuyeckne PyHKIUH

Tema 4.1 Tpuronomerpudeckue
(YHKLIMH TPOU3BOIBHOTO yIJa,
yucia. Panuannas u rpagycHas Mepa
yria

Pannannas mepa yriia. IIoBopoT ToukH BOKpYT Hadasa
koopauHat. OnpeneneHne CUHyca, KOCHHyca, TAHTeHca U
KOTaHreHca. 3HaKM CHHYCa, KOCHHYCa, TAHI'€HCa M KOTaHT€HCa
0 YETBEPTAM. 3aBUCUMOCTh MEXKAY CUHYCOM, KOCHHYCOM,
TAHT'€HCOM M KOTAHT€HCOM OJHOTO M TOTO K€ yIJIa.

Tema 4.2 OcHOBHEIE

Tpuronomerpuueckne ToxaecTsa. CHHyC, KOCHHYC, TAHTE€HC H

TPUTOHOMETPUIECKHE KOTaHT€HC YTJIOB O U - 0. DOpMyYIIBI IPUBEICHHUS.

ToXecTBa. DOpPMYIIBI IIpakTHyeckoe 3aHATHE

MIpUBEIEHUS CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YTJIOB 0L ¥ — (L.
[IpeoOpazoBaHysl TPUTOHOMETPUIECKUX BBIPAKEHHH.

Tewma 4.3 Cymma 1 pa3HOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB.

CuHyc, KOCUHYC, TAHT€HC CYyMMBI U
pasHocTH ABYX yriioB. CuHyC H
KOCHHYC IBOMHOTO yria. @opMyibl
IIOJIOBUHHOTO yIJIa

CuHyc 1 KOCHUHYC IBOMHOTO yria. @opMyJibl TOJTOBUHHOTO
yriaa. IIpeobpa3zoBaHusi CyMMbI TPUTOHOMETPHUYECKHX
(byHKLUI B IPOU3BENICHNUE U IPOU3BEIECHUS B CYMMY.
BripakeHne TpuroHoMeTpudeckux (pyHKIMN dyepe3 TaHTeHC
MOJIOBUHHOTO apryMeHTa. [Ipeobpa3oBaHus mpocTeimmx
TPUTOHOMETPUYECKHUX BBIPAKECHUM.

IIpakTHuyeckoe 3aHsATHE

CuHyc 1 KOCHHYC JBOMHOTO yria. ®opMyJibl TOJTOBUHHOTO
yria. BelpaxkeHne TpUroHOMEeTpUIecKuX GyHKLIHUHN depe3
TaHI'€HC MOJOBUHHOIO apryMEHTAa.

[IpeobOpazoBaHusl TPUTOHOMETPUYECKUX BBIPKEHHH.

Tema 4.4
Oynknnu, ux ceorcTBa. CriocoOs!
3aaHusi QyHKIHAN

OO6nacTe onpeAeIeHus] © MHOXKECTBO 3HAUCHUN (DYHKIIHMH.
YETHOCTH, HEYETHOCTH, IEPHOANIHOCTD (PYHKIMH. CIOCOOBI
3aJaHusl QYHKIHH.

Tema 4.5
Tpuronomerpuueckre GyHKINA, TX
CBOICTBa U rpaQuKu

O06nacTe onpeaeeHus] © MHOXKECTBO 3HAUCHHUH
TPUTOHOMETPHUECKUX QYHKIMHA. YETHOCTD, HEUETHOCTS,
NEPUOIMYHOCTD TpUroHOMeTpHyeckux pyHkumid. CBoicTBa
u rpaduku QyHKIUHA y = cos X, Y = sin X, y = tg X, y = ctg X.

Tema 4.6

IIpakTnyeckoe 3aHsATHE




[IpeobpazoBanue rpadukos
TPUTOHOMETPUYECKUX (DYHKIIHI

CxxaTHe U pacTsHKeHUE TPaQUKOB TPUTOHOMETPUUESCKHUX
¢byukuit. [IpeobpazoBanue rpa)ukoB TPUTOHOMETPHUESCKIX
GYHKIHH.

Tema 4.7 Onucanue
MPOU3BOJICTBEHHBIX TPOLIECCOB C
MOMOIIbIO rpaduKoB QyHKINH

IIpakTHyeckoe 3aHsATHE
Hcnonp3oBanue CBOMNCTB TPUTOHOMETPUIECKUX (QYHKINH B
npodecCHOHANBHBIX 3a7a4ax.

Tema 4.8 O0paTHbIC
TPUTOHOMETpUIECKHE (DYHKITHH

OO0patHbie TpuroHoMerpudeckue GyHkuuu. Mx cBolcTBa 1
rpaduky.

Tema 4.9
TpuroHomeTpuyeckue ypaBHEHUS U
HEPaBEHCTBA

YpaBHeHUE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X =
a,ctgx=a.

IIpakTHyeckoe 3aHATHE

PelreHne TpuroHOMeTpUUECKUX YPAaBHEHUN OCHOBHBIX THIIOB:
HpOCTeI\/'IH_II/Ie TPUTOHOMCTPUUCCKUC YPAaBHCHUA, CBOAAIIUCCA K
KBaJApaTHBIM, pCIIAEMBIC PA3JIOKCHUEM Ha MHOXUTECIIN,
oxHopoaHsie. [IpocTelinne TpUroHOMETPUYECKHE
HEpaBEHCTBA.

Tema 4.10 CucreMsl
TPUTOHOMETPUUYECKHUX YPABHEHHM

CucTteMbl IPOCTEHIINX TPUTOHOMETPUIECKIX YPaBHEHUH.

Tema 4.11

Pemenune 3aga4u. OCHOBEI
TpI/IFOHOMeTpI/II/I.
Tpuronomerpudeckue GyHKIUU

Kountpoabnas paGora no rteme : OCHOBBI TPUTOHOMETPUHU.
Tpuronomerpudeckne GyHKIUH.

Paznea 5. KoMIieKcHBIE YHCJIA

Tema 5.1 KoMmIiiekcHbIe unciia

[TonsTe komiekcHOro yrcna. ConpsKeHHbIE KOMIUIEKCHBIE
qHciIa, MOAYJIb U apTyMEHT KOMIUIEKCHOro uyncna. dopma
3allUCH KOMIUIEKCHOTO YKcIa (TreoMeTpruyIecKasi,
TPUTOHOMETPHUUECKasl, aredpandeckas). ApupMeTuiecKue
JIEHCTBHSL C KOMIUIEKCHBIMH YHCIIAMHL.

Tema 5.2 IlpuMmeHeHHE KOMIUTEKCHBIX
qrcen

HpaKTI/I‘lCCKOC 3aHATHE
Brinonaenue PacucTOB C MOMOIIBIO KOMIIJICKCHBIX YUCCII.
HpI/IMepBI HCIIOJIb30BAHH S KOMIIJICKCHBIX YHCCJI.

Paznea 6. IlpousBognas pynkmuu, ee

IMPUMECHECHUEC

Tema 6.1
ITonsiTue nponsBogHON. POpMYIIBI U
npasmia nuddepeHnupoBanue

OmnpeeneHue YUCIOBON MOCIIEI0BATEIFHOCTH B CIIOCOOKI ee
3aganms. CBOMCTBA YHCIIOBBIX MOCICAOBATCIIBHOCTCH.
Ornpeaenenue npeeia nociaenoBaTenbHoCcTU. Briuucnenue
MpeIeNIoB HocienopareabHocTei. [Ipenen hyHkiuu Ha
o0eckoneunoctu. [Ipenen ¢pyukiyu B Touke. [Ipupamnienue
aprymenTa. [Ipupamenue yHkuuu. 3agauu, IPUBOIAIINE K
MOHATHUIO MPOU3BOIHOM. Onpeenenrue Nporu3BOIHOM.
AJNTOPUTM OTHICKAHHUS MPOU3BOTHOM.

Tema 6.2
[Ipown3BoaHBIE CYMMBI, pa3HOCTH
MIPOU3BEICHUS, YACTHOTO

[Tpon3BoAHBIE CYMMBI, pAa3HOCTH MPOHU3BEICHHSI, YACTHOTO.
dopmynel tudepeHnpoBaHus.

IIpakTHyeckoe 3aHATHE

dopmynsl nudpdepenurponanus. [Ipasuna
JuddepeHInpoBaHusl.

Tema 6.3

[Tpon3BOJHBIC TPUTOHOMETPHUYECKHX
¢ynkuuii. [IpousBoaHas CIOXKHOM
GbyHKIIIH

Omnpenenenue cnoxHor ¢pyHkmn. [IponsBonHas
TPUTOHOMETPpHUUSCKUX (QYHKITHH. [Ipon3BoIHAS CITOXKHOM
(byHKIUH.

IIpakTH4yeckoe 3aHATHE

Onpenenenne cinoxHon Gyakmun. [IponsBoaHas
TPUTOHOMETPHUECKIX QyHKIMHA. [I[pon3BoHAs CII0KHON
(YHKITIH.

Tema 6.4
IToHsiTHE O HEMPEPBIBHOCTU
¢yHKUIMH. MeTos MHTEpBAIOB

[Tonstie HenpepbiBHOW GyHKIMH. CBOWCTBA HEMPEPHIBHOM
¢ynkun. CBs3b MEXKY HENIPEPBIBHOCTHIO U

TP PepeHINPYyEMOCTHI0 QYHKIIUH B TOUKE. AJITOPUTM
peLIeHNs] HEPaBeHCTB METOJ0M MHTEPBAJIOB.




Tema 6.5
I'eomeTpuuecknii U pundecKuit
CMBICJI IPOU3BOIHON

I'eomeTrprdecknii CMBICI TPOU3BOAHOM (DYHKIIMU — YTTIOBOM
KOd(pGUIMEHT KacaTelbHOU K TpaduKy QYHKIUU B TOYKE.
YpaBHeHHe KacaTeIbHON K TpaduKy QYHKITUH. AITOPUTM
COCTaBIICHHS YpaBHEHUS KacaTeIbHOH K rpaduKy QYHKIUH

y=f(x).

Tema 6.6
@uU3NYECKU CMBICI IPOU3BOIHOM B
po(heCCHOHAIBHBIX 33J1a4ax

Ouzndecknii (MEXaHMYECKHU) CMBICIT TPOU3BOIHOMN —
MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t).

Tema 6.7
MounoToHHOCT (yHKIHU. ToukH
JKCTpEMyMa

Bospacranue u yObiBaHue (DyHKITHH, COOTBETCTBHE
BO3pacTaHus v yObIBaHMs (PYHKIIMU 3HAKY ITPOU3BOIHOM.
[TonsTHE NPOU3BOAHON BBICIIETO MOPSIAKA, COOTBETCTBUE
3HaKa BTOPOI MPOU3BOAHOM BBITYKJIOCTH (BOTHYTOCTH)
(GyHKIIMH Ha

OTpe3Ke.

IIpakTHyeckoe 3aHATHE

3ajauu HAa MAaKCUMyM U MUHUMYM. [1oHSITHE aCUMIITOTHI,
CIOCOOBI UX OMpEeNeHUsI. ANTOPUTM HCCIIETOBAHUS
(YHKIINY ¥ TIOCTPOCHHUS ee TpaduKa ¢ ITOMOIIBIO
npou3BoAHON. JIpoOHO-THHEeHAS (YHKIIHS.

Tema 6.8
HccnenoBanne GyHKIMNA 1
MTOCTpOEHHUE TPadhUKOB

Hccnenopanne GyHKIMM HA MOHOTOHHOCTH M ITOCTPOCHUE
rpaduKoB.

Tema 6.9 Haubonsiuee u
HauMCHbIIICEe 3HAYCHUS (PYHKIIUU

IIpakTH4yeckoe 3aHATHE

Haxosxnenue HanOOJbIIETO U HAMMEHBLIETO 3HAUCHUN
(yHKIHA, TOCTpOoeHHEe TpadiKOB MHOTOWIECHOB C
UCIIOJIb30BaHUEM alliapaTa MaTeMaTH4ecKoro aHajusa.

Tema 6.10 Haxoxnenue
ONTUMAJIBHOTO PE3yJIbTaTa C
MOMOUIBIO POU3BOAHON B
MIPaKTUYECKUX 3a7jadax

Haumenbiniee u HanOobIee 3HaUCHUE (QYHKITHH.
[TpuMeHeHue MPOU3BOAHOM QYHKIIMHU B 33a4axX
poheCCHOHAIBHOM HAIPABJICHHOCTH.

IMpakTHyeckoe 3aHsATHE

[TpuMeHeHHe MeTo/Ia TIOMCKa HAUOOJIBIIIET0 U HANMEHBIIIETO
3HAYCHUH QYHKIMH K PEIICHHIO PUKIIAIHBIX 3a/1a4.
HaxoskaeHue onTUMaabHOTO Pe3yIbTaTa ¢ TIOMOIIIBIO
MPOM3BOIHOM B 3371a4aX MPoheCCHOHATBHOM HAPABICHHOCTH

Tema 6.11
Pemenune 3anau. [IpousBoHas
(GYHKUUH, ee TPUMEHEHHUE

Kontponbshas padora no teme: [IpousBoanas ¢yHkuum, ee
[IPUMEHEHHE.

Paszpen 7. MHOTOrpaHHHMKH U TeJIa BPALCHUS

Tema 7.1 [Nonsitue MHOTOTpaHHMKa. Ero a5eMeHThI: BepIuHEL, pedpa,
Bepmmnsl, pedpa, rpanu rpand. Jluaronans. CeueHue. BeIyKiible 1 HEBBITYKIIbIE
MHOTOTPaHHHUKA MHOTOTPaHHHUKH.

Tema 7.2 [Monsitre npusmel. Ee ocHoBanus 1 60koBbIe rpaHu. BeicoTa

[Ipu3ma, ee cocTaBisONINE, CEUCHNUE.
[Ipsimast ¥ ipaBUIIbHAS TPU3MBI

npm3Mel. [Ipssimas u HakimoHHas npusma. lpaBuibpHas mpusma.
Ee ceuenue.

Tema 7.3
[Napamenenure, Kyo.
Ceuenne Ky0a, mapajuiesenumea

[Tapannenenunen, CBOMCTBA NPSIMOYTOJIBHOIO
napaienenunena, kyd. Ceuenue Ky0a, napajieienumnesa.

Tema 7.4

ITupamupa, ee cCOCTaBISAIOILHAE,
ceuenue. [IpaBunpHas nupamua.
YceueHHas nupamMua

[Tupamuna u ee anemenTsl. CeueHue nupamubl. [IpaBuibHas
nupamMua. Y ceueHHasi nupamMu/ia.

Tema 7.5

bokoBas n moHas
MIOBEPXHOCTh HPU3MBI,
MMUPaAMUJIBI

[Tnomans 60KOBOH M TOTHOM MTOBEPXHOCTH IPHU3MBI,
NUpamMubL.

Tema 7.6 CummeTpus B KyOe,

CI/IMMGTpI/IH OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.




napajieNienuie e, IpusMe,
UpamMuje

Cummerpus B KyOe, apajuiesenure/e, mpusMe, mupaMmue.

Tema 7.7 IIpumepsl
CUMMETpUI B

IIpakTHyeckoe 3aHATHE
CuMmmMmeTpus B IpUPOJE, apXUTEKTYpE, TEXHUKE, B OBITY.

npodeccun

Tema 7.8 [TonsiTHEe MpaBUIIBHOrO MHOTOrpaHHuKa. CBOICTBA
I[TpaBuIBHBIE MIPaBUIBHBIX MHOTOI'PAaHHHUKOB.

MHOTOTPaHHUKH,

HX CBOMCTBA

Tema 7.9 Hunmuaap u ero ameMenTsl. CedeHne MUInHapa

[unuuap, ero CoCcTaBISIOIIHKE.
Ceuenune numHapa

(napannenLHoe OCHOBAaHHIO U OCI/I). P a3BCPTKa NUIMHIApPA.

Tema 7.10 Konyc. Ero
cocrapistronue. CedeHrne KoHyca

IIpakTuyeckoe 3aHATHE

Konyc u ero snementsl. Ceuenue KoHyca (apamieasHoe
OCHOBAHUIO ¥ MTPOXOJISIIee Yepe3 BEPIIHUHY ), KOHUIECKHe
ceueHusl. Pa3BepTka KoHyca.

Tema 7.11
YceueHHbIN KOHYC.
CeueHue yceyeHHOTO

Yceuennsiii koHyc. Ero oOpasyromas u Beicota. CeueHnue
YCEUEeHHOI'0 KOHYyca.

KOHYyca
Tema 7.12 [Iap u cdhepa. BzaumHoe pacmosioxkerue cepsl U IIOCKOCTH.
[ap u cdepa, UX ceueHUs Ceuenne mapa, chepsl.

Tema 7.13 [TonsTre 06 o6beme Tena. O0beM KyOa U IPSIMOYTOIHHOTO

IToustre 00 00BEME TENA.
OrtHolenre 00bLEMOB
HOIOOHBIX TEI

napaymenenumnena. O6beM MpuU3Mbl U MIHHApPA. OTHOIICHNE
00BeMOB MOTOOHBIX Tell. ['eoMeTpuYecKuii CMBbICT
OTpeAeNuTeNs 3-ro mopsaKa.

Tema 7.14
O0BEMBI M IIJIOMIAAN
MOBEPXHOCTEU Ten

O0beMbl upaMuIsl U KoHyca. O0beM mapa. [Imomann
IIOBEPXHOCTEH TElL.

Tema 7.15 KomOuHamun
MHOTOTPaHHUKOB U TEJ1 BPAIICHUS

KoMOuHaImmm reoMeTpuaecKux Tei

Tema 7.16

Hcnonp3oBanne KOMOMHAIMN MHOTOTPaHHUKOB H TEJT

I'eomeTpHyecKue BpallleHUs B MPAKTUKO-OPUEHTHPOBAHHBIX 3aa9aXx.
KOMOHWHAIIUN HA

MIPaKTUKE

Tema 7.17 KonrpoabHas paGora nmo teme: MHOrorpaHHUKH U TeNa

Pemenue 3aay. MHOTOrpaHHUKH U
TeJla BPAIICHUS

BpaIcHUS.

Pasnea 8. IlepooOpasnas pyHKkIMH,

ee IpMMeHeHHne

Tema 8.1
[lepBooOpasznas Gpynkuuu. [Ipasuna
HaXO0)KJIeHHUs IEpBOOOPA3HBIX

3anavya 0 BOCCTAHOBJICHUH 3aKOHA JIBUXKCHUS 10 U3BECTHOU
ckopoctu. [lorsaTHe nHTErpHpoBaHms. O3HaAKOMIIEHHUE C
MTOHATHEM MHTETpaia ¥ IepBooOpazHon st GpyHkmun y=f(X).
Pemmenue 3a71a4 Ha CBs3b IEPBOOOPA3HOI U €€ TPOU3BOIHOM,
BBIYHCIICHUE TIEPBOOOpa3HOil it naHHON QyHknuu. Tadnuia
(dbopMyJ1 17151 HAXOXKACHUS IIEPBOOOPa3HbIX. M3yueHue
MpaBHJIa BBIYMCICHHMS TEPBOOOPA3HOM.

Tema 8.2

[Inomane KpUBOIMHEUHON
Tpanenuu. ®opmyna Herotona —
JletiOuwmia

3anauy, IPUBOASIIME K MOHATHIO OIPEEIEHHOIO UHTErpaja —
0 BBIYMCJICHUH IJIOIIAIU KPUBOIMHEUHOHN Tpaneuuu, o
nepemMenieHnu Touku. [loHsTHe onpenenéHHOro HHTErpaia.
Il'eomeTrpuuecknii 1 GUINUECKUIA CMBICIT OMIPEACTICHHOTO
naTerpanta. ®opmyna Herorona— JlelOHuIa.

Tema 8.3
Heonpenenenupiii u

[lonsTne HEOMIPEACIICHHOTO UHTEr'paja.




ONpPEAEIICHHBIN UHTErPaJIbl

Tema 8.4

[onsitre 00
OTIpEACTICHHOM HHTETpae
KaK IUIoLIau
KPHUBOJIMHENHON TpaneLuu

FCOMeTpI/I'-ICCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O MHTCIpaJia.

Tema 8.5
OnpeneneHHBIA UHTErpaj B 5KU3HU

IIpakTH4yeckoe 3aHATHE

I'eomeTpudecknii CMBICHT ONPEAEICHHOTO HHTErpaa.
®opmyna Hetorona - Jleitbuuna. Pemenne 3agad Ha
IMIPUMCHCHUC MHTCTpajia IJId BEIYUCICHUA (I)I/ISI/I‘ICCKI/IX
BEIMYUH M IUIOMIAJCH.

Tewma 8.6
Pemenue 3amau. [lepBooOpasnas
(GyHKIMH, €€ TPUMECHEHUE

Konrtpoannas padora no teme: [lepsooOpasnas GpyHkiuy,
ee [IPUMEHEHHE.

Pa3nes 9. Crenenn u kopuu. Crenennasi QyHKuus

Tema 9.1
CrernenHas QyHKIHS, €€ CBOMCTBa

[TonaTHE KOPHS N-OM CTENEHU U3 JEHCTBUTEIBHOIO YHUCIIA.
n
Oynknun y = VX ux cBoiicTBa u rpaduku. CBOWCTBa KOPHS

Nn-ol CTEIEeHH.

Tema 9.2
[IpeoOpazoBaHue BBIpaKCHUN
C KOpHSIMHM NOM CTENEeHU

[IpeobpazoBanme HPPaITMOHATBHBIX BRIPAKCHHM.

Tema 9.3

CBoliCTBa CTENEHH C
paIMOHAIBHBIM U ACHCTBUTEIIbHBIM
MOKa3aTeIIMU

[NoHsiTHE CTETIEHH C TFOOBIM PAlMOHAILHBIM ITOKa3aTeJIeM.
Crenennble pyHKIMH, UX CBOMCTBA U IPa(UKH.

Tema 9.4
Pemenne nppannoHambHBIX
YpaBHEHUI ¥ HEPABEHCTB

PaBHOCUIIBHOCTP UppallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.
Mertons! ux peueHus. Perenre uppaioHalbHBIX YpaBHEHUN
U HEPABEHCTB.

Tema 9.5
Crenenu u kopuu. CteneHHas
byHKIHS

KoutpoabHasi pa6ora nmo teme: CTEIICHH M KOPHHU.
CrenienHas QyHKOusI.

Paznen 10. IlokazaTtenbHasi pyHKUHA

Tema 10.1
IMoka3zarenbHast QyHKIHSA, €€

Crenenb ¢ IPOU3BOJIBHBIM JEMCTBUTENBHBIM NTOKA3aTENIEM.
Onpenesnenue noka3arelbHON (QYHKINH, €€ CBOWCTBA U

CBOMCTBA rpaduk. 3HAKOMCTBO C IPUMEHEHUEM ITOKa3aTeIbHON
¢dyHkuy. Pelenne moka3zaTenbHBIX YpaBHEHHN
(YHKUMOHAJIBHO- rpad)uuecKUM METOJIOM.

Tema 10.2 Pemenne nokasarenbHbIX ypaBHEHUI METOIOM YpaBHUBAHUS

Pewienue noka3arenbHbIX YpaBHEHUN
Y HEPABEHCTB

IoKa3aresyel, METOJOM BBEJEHHUS HOBOW NIEPEMEHHOM,
($yHKIMOHAEHO-TpaduIecKkuM MeToZoM. PerieHne
MTOKa3aTeNbHBIX HEPABEHCTB.

Tema 10.3
CucTeMbl TOKa3aTeNbHBIX YpaBHEHUH

Pemenne crucrem mokazaTeabHBIX ypaBHeHHﬁ.

Tema 10.4
Pemenue 3amay. IlokazaTenpHas
GhyHKIHS

Kontpoannas padora mo teme: [lokazarenbHas QyHKIHSA.

Paznea 11. Jlorapugmsbl. Jlorapudpmuyeckas QyHKuus

Tema 11.1

Jlorapudm uncna. lecarnauprit
W HaTypaJIbHbIA JOrapu(Mel,
YHCIIO €

Jlorapudwm uncna. JlecATHIHBIN 1 HATYpaTbHBINA JOTapUPMBL,
4UCIIO €.

Tema 11.2
CaoiicTBa orapugmoB. Oneparus
norapuMupoBaHus

CaoiicTBa norapudmon. Oneparys jJorapuMUpOBaHUS.




Tema 11.3
Jlorapudmuueckast GyHKIHS, €€
CBOICTBa

Jlorapudmudeckast GyHKIUS U €€ CBOWCTBA.

Tema 11.4 Pemenne
sorapu(h)MUIECKUX YpaBHCHUN U
HEPaBEHCTB

[TonsTre morapudmudeckoro ypapaeHus. Omepartus
NOTEHUUpPOBaHMs. TpH OCHOBHBIX METOa PEILICHUS
norapuMUIecKux ypaBHeHHU: (yHKIMOHAIBHO-
rpadudecKuii, MeTO ] MOTEHITHPOBAHWSI, METO BBEIACHIS
HOBOI1 epeMenHol. JlorapudMuueckrne HepaBeHCTBA.

Tema 11.5 ANTOPUTM pelIeHUs] CUCTEMBI ypaBHEHHUH. PaBHOCHIBHOCTD
CucTeMbl JIorapu(hpMUIECKAX norapu()MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

YpaBHEHUH

Tema 11.6 IIpakTHyeckoe 3aHATHE

Jlorapudmel B ipupoJie ¥ TEXHUKE

[Tpumenenue norapudma. Jlorapudpmuueckas crnmpais B
npupone. Ee maremaTuueckue
CBOMCTBA.

Tema 11.7
Pemenne 3anaq. Jlorapudmer.
Jlorapudmuueckass QyHKIHS

KonTtpoannasi padora no teme: Jlorapugmel.
Jlorapudmuueckast GyHKIUS.

Paznen 12. MHuoxkecTBa. JjieMeHThl Teopum rpagos

Tema 12.1 MuoxecTtBa

[HonsiTue muoxectBa. [logmuoxkecTBO. Onepanuu ¢
MHO>K€CTBaMHU.

Tema 12.2
Ornepaniuy ¢ MHOXKECTBAMU

HpaKTI/I‘leCKOC 3aHATHC
Onepam/m ¢ MHOXXECTBaMH. Perienne MMPUKIAJAHBIX 3a1a4.

Tema 12.3 I'padnr

[Tonstue rpada. CBs3HEI Tpad), 1epeBo, MUK rpad Ha
TJIOCKOCTH.

Tema 12.4

Pemenne 3agay. Muoxxectsa, I"padbr
Y X IpUMEHEHHE

Kontpoannas padora mo teme: MHoxecTBa, ['padsl u ux
MIPUMEHEHHE.

Pa3nen 13. DjaeMeHTHI KOMOMHATOPH

KH, CTATUCTUKH U TCOPUU BepOHTHOCTeﬁ

Tema 13.1
OCHOBHBIC ITOHATHS KOMOMHATOPHKHU

HepeCTaHOBKI/I, pasMCIICHNA, COUCTAaHUA

Tema 13.2

CoObITHE, BEPOSTHOCTH COOBITHSL.
CrnoxeHne 1 yMHOKEHHE
BEPOATHOCTEN

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0
BEPOSATHOCTU CYMMBI COOBITHUH. Y CIIOBHAsI BEPOSITHOCTb.
3aBUCHUMBIC U HE3aBUCUMBIC COOBITHS. TeopeMsl 0
BEPOATHOCTH TIPOM3BEACHNS COOBITHH.

Tema 13.3

OTHOCHUTEIbHAS 9acTOTa
COOBITHSI, CBOMCTBO €€
yCTOWMUUBOCTH. CTaTUCTUYECKOE
OTIPEJICIICHUE BEPOSTHOCTH.
OreHKa BEpOSITHOCTH COOBITHS

OTHOCHTENBHAS YACTOTA COOLITHS, CBOMCTBO €€
ycroiunBocTu. CTaTUCTHUECKOE

orpeseneHne BeposATHOCTH. OlleHKa BEPOSTHOCTH COOBITHS.
IIpakTuyeckoe 3aHsATHE

Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aadax.

Tema 13.4

HuckpeTHas cinydaiiHas
BEJIMUMHA, 3aKOH €€
pacrpeneaeHus

Bunel cnydaiineix BennuuH. OnpenencHue JUCKpEeTHON
CITy9JaiiHOM BEMYMHBL. 3aKOH pachpeesieHus] TUCKPETHOM
ciy4yaliHOW BennuuHbl. Ee 4hcioBbIe XapaKTEPUCTUKH.

Tema 13.5
3amaun MaTEMaTUYECKON CTATUCTHKNA

Bapuarmmonnsiit psi. [lonmuron gacTot u ructrorpamma.
CraTucTryeckie XapakTepUCTUKH psiia HabIrogaeMbIx
JTaHHBIX.

Tema 13.6
CocrapneHue TabIUIl U AarpaMM Ha
MPaKTHKE

IIpakTH4yeckoe 3aHATHE

[TepBrunas 0O6paboTKa CTATUCTHYCCKUX JaHHBIX.
I'paduaeckoe ux npeacrasienne. HaxoxaeHne cpeaanx
XapaKTEPUCTUK, HAOIFOIaEMBbIX JIAHHBIX.

Tema 13.7

KonTpoabHas padoTa mo Teme: DIIeMEHTHl KOMOWHATOPHKH,
CTaTHCTUKU M TEOPUHU BEPOSTHOCTEM.

Pemenue 3amad. DneMeHTHI




KOMOHMHATOPUKHU, CTATUCTUKH U
TEOPUH BEPOSTHOCTEH

Paznen 14. YpaBHeHuUs1 1 HEpABEHCTBA

Tema 14.1 PaBHOCHIEHOCTH
ypaBHeHUH u HepaBeHCTB. OO01IHe
METO/IbI PEIICHHUS

PaBHOCHIBHOCTE YpaBHEHHUH U HepaBeHCTB. OTpeaeneHus.
OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX MIEPEX0JiaX B ypPaBHEHHIX
1 HepaBeHCcTBax. OOIIe METOIBI PEIICHs YPaBHEHUH:
Mepexo]] OT paBEHCTBa (PYHKIINH K paBEHCTBY apTyMEHTOB IS
MOHOTOHHBIX (PYHKIMH, METO Pa3JIOKEHUST HA MHOKHUTEIH,
METO/] BBE/ICHUSI HOBOU TIEpPEMEHHOM, PYHKIIMOHATBLHO-
rpaduIecKiii METOI.

Tema 14.2
I'paduaeckmii MeTox
pelieHus: ypaBHeHHUH,
HEPaBEHCTB

OO01re METOIBI PEIICHNST HEPaBEHCTB: TIEPEX0 ] OT CPaBHEHHS
3HA4YeHUH QYHKUMI K CpaBHEHHUIO 3HAYCHUI apryMEeHTOB IS
MOHOTOHHBIX (DYHKIIUH, METOJI UHTEPBAIOB, ()yHKIIMOHAIBEHO-
rpadudgeckuii meton. ['padudeckuii MmeTos pereHms
YpaBHEHUI U HEPABEHCTB.

Tema 14.3
YpaBHEHHUS 1 HEPABEHCTRA C
MOJyJIeM

Omnpenenenue Moayst. PackpeiTue MOAyI s IO ONpEeeHHIO.
[IpocTeiinme ypaBHEHUS U HEPABEHCTBA C MOIYJIEM.
[Ipumenenne paBHOCHIIBHBIX NIEPEX00B B ONPEAEICHHBIX
TUTIAX YPAaBHEHUH U HEPABEHCTB C MOAYJIEM.

Tema 14.4 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiiime ypaBHeHus u
VpaBHEHUS ¥ HEPABEHCTBA C HEpaBEHCTBA C NapaMETPOM.

rapamMeTpaMu

Tema 14.5 IIpakTHyeckune 3aHATUSA

CocraBneHue 1 penieHue
npodecCHOHANBHBIX 3aay C
[IOMOILBIO YPABHEHUI

Penrenne TeKcTOBBIX 33124 MPOGECCHOHAIBHOTO COACPKAHHUS.




3. YCJIOBUS PEAJIMBAIIAM YYEBHOM JUCHUILIAHBI

3.1. TpeOoBaHMsA K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

B 06pazoBaTenbHOM MPOIIECCE UCTIONB3YIOTCS:
— y4yeOHBIC ayAWTOpPUH, JIAOOpPATOPHUH, MACTEPCKHE, OCHAIEHHBIE  O0OpYJIOBaHUEM,
TEXHUYECKUMHU CPEICTBAMU OOyYCHUS ISl TPOBEICHUS 3aHSATHUH BCEX BHUJIOB, MPEIYCMOTPEHHBIX
00pa3oBaTebHON MPOrpaMMOM, B TOM YHCJI€ TPYIIIOBBIX W WHAUBUYIbHBIX KOHCYJIbTAIIUHN, a
TaKXe Uil MPOBEJICHUS TEKYILEro KOHTPOJS, MPOMEKYTOUHOM M TOCYJapCTBEHHOM WTOTrOBOM
aTTeCTalluu;

— MOMENICHUs JUII  CaMOCTOSTENbHOW  pabOThl  OOydarolmuxcs, OCHAIEHHBIC
KOMITHIOTEPHOM TEXHUKOW C BOBMOYKHOCTBIO MOKITIOUEHUs K ceTH «IHTepHeT™» u oOecriedeHueM
JIOCTyTa B IEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeNbHyIo cpeny MAY.

3.2 UndopmanuonHoe odecneyeHue 00yueHusl.
OcHoBHbIe ncTouHuku (ON):

1. Maremaruka. AnreOpa u Hauana Mat. aHanuza, reometpus. 10-11 ki.: Y4yeOHuk.
baz.u yriy6a. yposau @I'OC / III.A. Anumos, FO.M. Konsrun, M.B. Tkauesa.- M.:
[Ipoceemenue, 2019.-463 ¢
2. Maremaruka: Yueonuk / B.I1. I'puropses.- M.: U1 Axagemus, 2019.-368 c.

3. DnemeHTHI BbIcIIeH MaTeMaTuku (12-e u3m.., crep.) yuebuuk/ I'puropses B.I1.- M.:
NI Axagemus1,2019-400 c.

4. Maremaruka: yueOHUK aJs cTyieHToB yupexaenuit CI10/ C.I'. I'puropses - 2- e
m3a.,crep.-M.: 1L «Akanemusi», 2018. — 368 ¢

5. Marematuka: yueOHUK JuIs cTyeHToB yupexaeauid CI10/ W. /1. [lexnenxwuii - 13-
m3a.,crep.-M.: 1L «Akagemusi», 2018. — 320 c.

Jlonoauutenbubie uctouHuku (JIN):

1. Tlomombsckwuii B.A. CO0opHHK 3a/1a4 IO MaTeMaTuke: Y4eb.mocobue.-2-¢ uzj., nepepad. u
nom. — M.: Beicur.ik., 1999.-495 ¢. DnexTpoHHbIe U3aHUS (3JEKTPOHHBIE PECYPCHI)
2.  HudopmanmoHHo-o0pa3oBareibHas cpeaa «Poccuiickas 3JIeKTpOHHAS IITKOJIAY)

3. bammakoB M.M. Maremartuka: anreOpa ¥ Hauajga MaTeMaTUYECKOTO aHaln3a, TEOMETPHS:
Y4eOHHK ISl CTYJCHTOB MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPTaHU3AINi, OCBAMBAIOIINX
npodeccun u creruansHocTH CIIO0. — M.,2019

4. bammakoB M.M. Maremaruka: anreOpa ¥ Havaja MaTEeMaTHYECKOTO aHAIM3a, TEOMETPUS:
COopHuk 3amad  mpoQUIBHON  HAMpaBICHHOCTH: y4ye®. Tmocobwe Uisl  CTYACHTOB
npoeCCHOHATBHBIX ~ 00pa3oBaTENbHBIX  OpPraHW3aIlMif, OCBAaWMBAIOMIMX  MNpodeccud |
cnenuanbHoctH CIIO. — M.,2019

5. «Tpuronometpusi», moxa pea. C.A. Tensaxockoro M,: [Ipocsemenue, 2019 6.J1.C. AtanacsH,
«I"eometpusi», M,: [Ipocsemenue, 2019

7. Kommoropor A.H. «Anrebpa u Hadasa ananuza», M,: [Ipocsemenne, 2017

HNuTepHer — pecypest (UP)

https://resh.edu.ru/: https://resh.edu.ru/subject/lesson/4921/start/200887/ -
https://resh.edu.ru/subject/lesson/4923/start/200980/ -
https://resh.edu.ru/subject/lesson/6114/start/201073/ -
https://resh.edu.ru/subject/lesson/4924/start/225713/ -
https://resh.edu.ru/subject/lesson/3993/start/225744/

12



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM
JUCHHUIIJIMHBI
KoHTpons U oOlleHKa pe3ylbTaToB OCBOEHHsS 00I1e00pa30BaTeNbHON IUCIUIITUHBI
PacKpBIBAIOTCS Yepe3 AUCHUILTMHAPHBIE PEe3yJIbTaThl, HallpaBJICHHbIE HA (JOPMUPOBAHUE
o0mux W Npo(ecCHOHANBHBIX KOMIIETEHLMH 10 pasfenaM U TeMaM COJep)KaHUs
y4eOHOro MaTepuara.

Tun OLCHOYHBIX MCPONIPUATHUA

TectupoBanue

YcTHBI onpoc

MaremaTnyeckuii JUKTAHT

WunuBuayansHas caMOCTOsTENbHAs paboTa
[IpencraBnenue pe3ynbTaToOB MPAKTUICCKUX PAOOT
3ammTa TBOpYECKUX padoT

3amuTa HANBHAYATHHBIX TPOCKTOB
KonTponbHas pabot

BrimonHeHne sk3aMeHaMOHHBIX 3aJaHUI

5. OBECHHEYEHHME OBPA30BAHUS JJISA JINL C OB3 1 UHBAJIN10B

Jlns obecniedyeHus: 0Opa30BaHUs MHBAIUIOB W JUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMU
3I0POBBS PeaTU3aIUs TUCITATITNHBI MOYKET OCYIIECTBIIATHCS B aJaITUPOBAHHOM BHUJIE, C YUETOM
CHeIM(PUKKA OCBOCHHSI W JUIAKTUYECKHX TpeOOBaHUN, WCXOAsS W3 WHIUBUAYATHHBIX
BO3MOXKHOCTEH U M0 TUYHOMY 3asIBJICHHUIO 00YyYaromerocs.
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