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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 O0BbeM yacoB

MaxkcumanbHasi yyeOHasi Harpy3Ka (Bcero) 232
Oo6s13aTe/ibHAsI AyTUTOPHAs yueOHasi Harpy3Kka (Bcero) 222
B TOM YHCIJIC.
TEOPETUUECKHE 3aHITUS 142
NPAKTUYECKUE 3aHATUS 80
BHeayputopHasi camocTosiTe/ibHasi padoTa 10
ITpomesxxkyTounas arrecrauus B Gopme Ix3amena

2.2. TemaTu4ecKuii MJIaH y4eOHOH TUCHUNIMHBI

KonTakTHas pabora v
2 2
JK | mP | B | E |8
Ne HaumenoBanue pasjeina, TeMbI = s 8
/i S Q©
aa)]
1. | IloBTOpeHue Kypca MaTeMaTUKH OCHOBHOM 4 4 - 8 -
LIKOJIBI
[IpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE 10 6 - 16 2
3. | KoopauHaThl 1 BEKTOPHI 8 8 - 16 -
OcHOBBI TpUroHoMeTpHuH. TpUroHoMeTprUIecKue 18 6 - 24 -
dhyHKIIIN
5. | KomnnekcHele uncia 2 2 - 4 -
6. | [IponsBoanas QyHKIINH, €€ IPUMEHEHHE 14 6 - 20 2
7. | MHOTOrpaHHMKU U TeJIa BpalllcHUs 14 6 - 20 -
8. | IlepBooOpa3Has GyHKINH, €¢ IPUMEHEHNE 14 6 - 20 2
9. | Crenenu u kopHu. CTeneHHas QyHKIHS 14 6 - 20 2
10.| [TokazarenpHas QYHKITHASI 16 6 - 22 -
11.| Jlorapudmer. Jlorapudmudeckas GyHKIH 8 6 - 14 2
12.| MHOXecTBa. DJIEMEHTHI TeOpUH TpadoB 4 4 - 8 -
13.| DnemMeHTH KOMOWHATOPUKH, CTATUCTUKU U 8 6 - 14 -
TEOPUHU BEPOSITHOCTEN
14| YpaBHEeHMs U HEPABEHCTBA 8 8 - 16 -
HUTOI'O: 142 80 - 222 10




HaunmeHnoBaHue pa3jejioB U TeM

Coaepxanne y4e0HOr0 MaTepHaJia, JIabopaTopHbIe H
npakTHyeckue padoTbl, CaMOCTOsITeIbHAsI padoTa
o0yvyawuuxcs

Pazpea 1. [loBTOpeHne Kypca MAaTeMaTHKH OCHOBHOM HIKOJIbI

Tema 1.1
Henp 1 3agaun MaTeMaTUKU TIPU
OCBOEHHUH CHENATBHOCTH

bazoBrie 3HaHUS U yMEHUS IO MAaTEMAaTHUKE B
podheCCHOHATBHON U B TIOBCETHEBHOM NESITEITHHOCTH.

Tema 1.2
Yucna 1 BeIYUCICHUS. BhipakeHus u
npeoOpa3oBaHus

IIpakTnyeckoe 3aHsTHE.

JelicTBUA HaJ NOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIIaMU, OOBIKHOBEHHBIMH U JICCATHYHBIMH JPOOSMHU.
JleiicTBusI cO cTeneHsIMH, (POPMYJIBI COKPAILICHHOTO
YMHOXKEHHUSL.

Tema 1.3.
I'eomeTpus Ha MIOCKOCTH

IIpodeccrnonansHO-OpUEHTUPOBAHHOE COAEPKAHNE
IIpakTnyeckoe 3aHsiTHE.

Bugp! mnockux ¢puryp u ux miomans. Ilpakruko-
OpPHEHTHPOBAHHBIE 3a/1a41 B Kypce T€OMETPUH Ha TJIOCKOCTH.

Tema 1.4 IIpoueHTHBIE BHIYUCIECHUS

[TpocTbie IPOLIEHTHI, pa3HbIE CIOCOOBI MX BHIYMCIICHUS.
CrnoXxHbIe TPOIIEHTHI.

IIpakTH4yeckoe 3aHATHE

CrnosxHble NpoleHTHL. [IpolleHTHBIE BHIYUCIICHUS B
MIPUKJIATHBIX 3a/1a9axX.

Tema 1.5 YpaBHeHUs 1 HEpABEHCTBA

IIpakTuyeckoe 3aHsATHE
Jluneiineie, KBaapaTHBIC, IPOOHO-THHEHHBIC YPAaBHCHHS U
HEpaBEHCTBA.

Tema 1.6
Cucrembl ypaBHCHHI U HEPABCHCTB

CriocoOBbl penieHust CUCTEM JIMHEHHBIX YPaBHEHUI.
[MonsTus: matpuma 2x2 u 3x3, ONpeaeTUTEh MATPHUITBL.
Merton I'aycca. CucteMbl HENMHEHHBIX YPaBHEHUI.
Cucrembl HEpaBEHCTB.

IIpakTH4yeckoe 3aHATHE

Crioco0bI pemeHust CUCTEM JIMHEHHBIX ypaBHEHHA. MeTo
l"aycca.

Tema 1.7
BxonHoii KOHTpOITE

KOHTpOJ'H)HaSI pa60Ta Ha TCMY: Brrunciaenusa u
HpeO6paSOBaHI/I$I. ypaBHCHI/I}I " HCPABCHCTBA. FGOMCTpI/ISI Ha
IIJIOCKOCTH.

Pa311e.11 2 HpﬂMble U IVIOCKOCTH B MPOCTPAHCTBE

Tema 2.1.

OCHOBHBIE MOHSTHS CTEPEOMETPHH.
Pacnionoxenue npsMeIx u
IIJIOCKOCTEN

[IpenmeTt crepeomerpun. OCHOBHBIEC MOHATHS (TOYKA, PsMas,
TJIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
crepeometrpuu. [lepecekaroiuecs, mapanieiabHble U
CKpeluBatouecs npsmele. [TpuzHak u cBOMCTBO
CKpeLuBarouxcs npsaMbix. OCHOBHbIE IPOCTPAHCTBEHHbBIE

(GUTYPBL

Tewma 2.2. [TapannensHOCTh TPSMBIX,
IPSAIMOM M MIJIOCKOCTH, IIIOCKOCTEN

[apannensHble npsiMas u w1ockocts. Onpenenenue. [Ipu3nak.
CaoiicTBa (¢ m0Ka3aTenbcTBOM). [lapamiensHblie MIOCKOCTH.
Omnpenenenue. [Ipusnak. CBoiicTBa (C J0KA3aTEIHCTBOM).
Terpasap u ero anementsl. [lapamienenunen u ero 3JIEMEHTHI.
CBolicTBa MPOTUBOIIOIOKHBIX TPAHEH U TUaroHanei
napajenenunena. Ilocrpoenne ceuenuil. Pemenue 3anad.

Tema 2.3. IleprieHAuKyISIPHOCTh
HPSMBIX, IPSIMON U IIJIOCKOCTH,
IJIOCKOCTEH

IlepnenaukynsapHele npsmsle. [lapamnensHsle NpsMele,
MEPIECHANKYISIPHBIE K IIOCKOCTH. [Ipn3Hak
NEPIEHAUKYJIIPHOCTH IPSIMOM M IIJIOCKOCTH. JIOKa3aTENbCTBO.




Ilepnenaukyisap u HaknoHHas. IlepnenuKkynspHsle
IJIOCKOCTH. [Ipn3HaK nepneHauKyIspHOCTH IUIOCKOCTEH.
JoxazaTtenscTBO. PaccTOsIHUS B IPOCTPAHCTBE.

Tewma 2.4.
Teopema 0 Tpex NepneHaUKYIIIpax

TeopeMma o Tpex nepneHauKyJsgpax. JlokazaTenbCTBO. YTom
MEXAY MPSIMOM U IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMH.

Tema 2.5. TlapannensHele,
NEepHIEeHINKYIISIPHBIE,
CKpelUBalOIIecs MpsMble

Axcuombl ctepeomeTpui. [lepreHanKyIsIpHOCTD IPSIMOH |
TUIOCKOCTH, TIAPaJLIETbHOCTD JBYX MPSMBIX,
nepneHnHKynﬂpme IIJIOCKOCTH, HepHeHIlI/IKyII}IpHOCTB
MJIOCKOCTEH.

Tema 2.6. Pemienue 3anau. [Ipsimele u
TJIOCKOCTH B TPOCTPAHCTBE

Kontpoabhas paGora Ha Temy: [IpsiMbie U I0CKOCTH B
IIPOCTPAHCTBE.

Pa3nen 3. KoopauHaTsl # BEKTOPBI

Tewma 3.1

JlexapTOBBI KOOPAMHATHI B
npocTtpaHcTBe. PaccTostHue
MEX]ly IByMsI TOUKaMH.
Koopaunatel cepeuHsl oTpe3ka

JlexkapToBbl KOOPJAMHATHI B TPOCTPAHCTBE. PaccTosHne MEXAY
JIBYMsI TOUKaMHU.

IIpakTHyeckoe 3aHATHE

[Ipocreiimue 3axaun B KOOpIMHATAX.

Tema 3.2

BexkTopsl B ipocTpaHcTBE. YToma
Mexy BekTopamu. CKassipHoe
MIPOMU3BEICHUE BEKTOPOB

BexTops! B mpocTpancTBe. CIIOKCHHE W BEIYUTAHHC
BEKTOPOB. Y MHOKEHHUE BEeKTOpa Ha yrcio. KommanapHsie
BeKTOpbI. CKasIpHOE IPOU3BEACHNE BEKTOPOB. Paznokenue
BEKTOpa IO TPeM HEKOMILTaHAPHBIM BeKTopaM. KoopamHaTs!
BEKTOpPA, CKAJSIPHOE MPOU3BEACHUE BEKTOPOB B
KOOPJIMHATAX, YTOJ MKy BEKTOPAMHU, YTOJI MEXAY MPSIMOii
Y TUIOCKOCTBIO, YTOJI MEKY IIIOCKOCTSIMU. Y paBHEHUE
IJI0CKOCTU. ['eoMeTpruecKuil CMBICHT onpeaeauTens 2x2.
IIpakTHyeckoe 3aHATHE

VYron mexay Bektopamu. CKaJasipHOE ITPOU3BEACHIE BEKTOPOB
B KOOpAUHATaxX. Beluucienue yrioB Mexay IpsMbIMUA U
TJIOCKOCTSIMH.

Tema 3.3 Tlpaktuxo-
OpPUEHTHPOBAHHBIE 33]]a4l Ha
KOOpAMHATHOM INIOCKOCTH

IIpakTHyeckoe 3aHATHE
KoopaunatHas miockocts. Beruucienue paccTossHui u
TJI0IIaie Ha mIockocTH. KoanyecTBeHHBIC pacyeThl.

Tema 3.4
Pewenue 3anau. KoopauHatel u
BEKTOPBHI

KonTposbnas padora mo Teme: KoopauHaTsl 1 BEKTOPHI B
IIPOCTPAHCTBE.

Pa3nes 4. OcHoBBI TpUTOHOMeTPHHU. TpUroHoMeTpuyeckne PyHKIUH

Tema 4.1 Tpuronomerpudeckue
(GYHKLUH IPOU3BOIBHOTO yIJa,
yucia. Panuannas u rpagycHast Mepa
yria

Pangnannas mepa yria. [IoBOpOT TOUKH BOKpYT Hadana
koopauHat. OnpeaeneHne CuHyca, KOCHHYCa, TAHI'€HCa U
KOTaHreHca. 3HaKH CHHYCa, KOCHHYCa, TAHTeHCa M KOTaHTeHCa
10 YETBEPTAM. 3aBUCUMOCTh MEXKAY CUHYCOM, KOCHHYCOM,
TAHI'€HCOM U KOTAaHI€HCOM OJHOT'0 M TOT'O K€ YIJIa.

Tema 4.2 OcHOBHEIE

TpI/IFOHOMCTpI/I‘IGCKI/IC TOXOCCTBA. CI/IHYC, KOCHUHYC, TAHI'€HC U

TPUTOHOMETPUYECKHE KOTaHI'€HC YIJIOB O U - 0. DOpMyJIbl IpUBEIEHUS.

ToxaecTBa. Dopmyiibl IIpakTH4yeckoe 3aHATHE

NPUBEACHUA CuHyc, KOCHHYC, TAHT€HC ¥ KOTaHT€HC YTJIOB 0L ¥ — (L.
[IpeobpazoBaHusI TPHTOHOMETPHYECKHUX BBIPAKEHHH.

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

CuHyc, KOCUHYC, TAHT€HC CyMMBI 1
pasHocTu AByX yrios. CuHyc u
KOCHHYC JIBOMHOTO yria. @opMyibl
MIOJIOBMHHOTO yIJIa

CuHyc u KOCHHYC JBOMHOTO yria. @opMyJsisl OJOBUHHOTO
yriaa. [IpeoOpa3zoBaHusi CyMMbI TPUTOHOMETPHUYECKHX
(GYHKIUI B IPOU3BENICHNUE W TPOU3BENICHHUS B CYMMY.
Bripaxkenne TpuroHoMerpudeckux QyHKIUN dyepe3 TaHTeHC
MOJIOBUHHOTO apryMenTa. [IpeobpasoBanus npocTeimmx
TPUTOHOMETPUYECKHUX BBIPAKECHUM.

IIpakTH4YecKoe 3aHATHE




CuHyc 1 KOCHHYC IBOMHOTO yria. @opMyIibl TOJTOBUHHOTO
yria. BelpakeHne TpUroHoMeTpuiecKux GyHKLIUHN depe3
TaHT€HC TIOJIOBUHHOTO apryMeHTa.

[IpeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPKESHHH.

Tema 4.4
Oynknnu, ux ceorcTBa. CriocoOs!
3amaHns QyHKIHMA

OO6nacTh onpeaeIeH!s] © MHOXKECTBO 3HAUCHHUH (YHKIIHH.
YETHOCTD, HEUETHOCTD, MEPHOANIHOCTS (QyHKIHA. CITocOOBI
3aMaHus PYHKITHI.

Tema 4.5
Tpuronomerpudeckne GyHKIHH, UX
CBOMCTBa U rpa)uKu

OO6macTh onpeneneHUs 1 MHOXKECTBO 3HAUCHHUIMA
TPUTOHOMETPHUECKUX QYHKIMHA. YETHOCTD, HEUETHOCTS,
NEPUOMYHOCTh TPUTOHOMeTpHUYeckux pyHkimid. CBOHCTBa
u rpaduku QyHKIUHA y = cos X, Y = sin X, y = tg X, y = ctg X.

Tema 4.6
[IpeoOpazoBanue rpadhukoB
TPUTOHOMETPHUUECKUX (PYHKITUHA

IIpakTH4yeckoe 3aHATHE

Cxatue U pacTspKkeHue TpaduKoB TPUTOHOMETPUIECKUAX
¢yuaxmii. [IpeobpazoBanne rpaduKOB TPUTOHOMETPUIECKIX
(YHKIHA,

Tema 4.7 Onucanue
MTPOU3BOACTBEHHBIX TIPOIIECCOB C
ITOMOIIEIO TPadUKOB (PYHKITHIA

IIpakTH4yeckoe 3aHATHE
Hcnonp3oBanne CBOMCTB TPUTOHOMETPHUECKUX (PYHKITHIT B
npodecCHOHANBHBIX 3ajIavyax.

Tema 4.8 O6patHbie
TPUTOHOMETpHUECKHE (DYHKIUU

OO0patHble TpuroHOMeTpHYeckue QPyHKInu. X cBOHCTBa I
rpaduKH.

Tema 4.9
TpHUroHOMETPUYECKHE YPABHEHHS U
HEpaBEHCTBA

VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X =
a,ctgx=a.

IIpakTyeckoe 3aHsATHE

Pemenne TpuroHoMeTpuueCKUX ypaBHEHN OCHOBHBIX THIIOB:
MpOCTeNIINEe TPUTOHOMETPUYECKHE YPABHEHUS, CBOASAIINECS K
KBaJPaTHBIM, PEIIAEMbIE PA3IOKEHUEM HA MHOKHUTEIH,
oaHopojaHbIe. [IpocTeiiiine TPUroHOMETPUIECKHE
HEPaBEHCTBA.

Tema 4.10 CucteMsl
TPUTOHOMETPUUISCKUX YPABHCHHMA

Cucrtemsl IPOCTEHIINX TPUTOHOMETPUIECKHX YPaBHEHHH.

Tema 4.11

Pemenue 3a71a4. OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpudeckue GyHKITAH

KonTpoabnas pa6ora no teme : OCHOBBI TPUTOHOMETPHH.
Tpuronomerpudeckue GyHKIUH.

Pazgen 5. KoMmiiekcHBIE YHCIa

Tema 5.1 KoMmImiekcHbIe ynciia

[NousTie komIiekcHOro uncia. ConpsHKeHHbIE KOMIUIEKCHBIE
YHCIIa, MOAYJb U apTyMEHT KOMILIEKCHOTo yrcina. Popma
3aIMCH KOMIUIEKCHOTO YUcia (TeoMeTpruiecKas,
TPUTOHOMETPHUUECKAsI, anredpandeckas). ApupMeTHuecKue
JICHCTBUS C KOMIIEKCHBIMU YHCIIAMH.

Tema 5.2 IlpumeHeHre KOMILIEKCHBIX
qyucenl

IIpakTnyeckoe 3aHsATHE
BrinosnHeHre pacueToB ¢ OMOLIBIO KOMIUIEKCHBIX YHCEIL.
HpI/IMepI)I HUCIIOJIb30BAaHUS KOMIIJICKCHBIX YHUCECII.

Paznea 6. [IpousBognas pynknum, ee

NpHMEeHeHne

Tema 6.1
ITonsTne npon3BogHON. POpMyIBI U
npaswia auddepeHIrpoBaHue

Omnpe/eneHue YUCIOBON TOCIIeI0OBATETFHOCTH B CIIOCOOEI ee
3amaHus. CBOHCTBA YMCIIOBBIX TOCIIEOBATEIHHOCTEMH.
Ornpexaenenue npeena mociaea0BaTeIbHOCTU. Briuucinenne
MpeJeNioB nocnenoparenbHocTei. [Ipenen ¢hyHkimm Ha
oeckoneunocTH. [Ipenen Gpyakmum B Touke. [Ipupamenmne
aprymenra. [Ipupamenve ¢pyHkmmun. 3agauun, TPUBOASIIINE K
MOHATHIO MPOU3BOAHOM. OmpeneneHne Npou3BOTHOM.
AJTOPUTM OTBICKaHHUS MPOU3BOAHOM.

Tema 6.2
[IpousBoaHbBIE CyMMBI, pa3HOCTH
MIPOM3BEICHHSI, YACTHOTO

[Tpon3BOHBIE CYMMBI, pA3HOCTH MPOU3BEICHHSI, YACTHOTO.
dopmynbl tuddepeHInPOBaAHHS.
IIpakTHyeckoe 3aHsATHE




dopmynsl tudpdepennupoanus. [Ipasuna
nuddepeHnpoBaHus.

Tema 6.3

IIpon3BoAHBIE TPUTOHOMETPUIECKHUX
¢ynkuuii. [IponsBoaHas cnoxHON
GyHKIIIH

Onpenenenue cnoxxHort pynkuun. Ilponssoanas
TPUTOHOMETPHUECKUX QyHKIMA. [I[pon3BoIHAs CIIOXKHON
(GyHKIUH.

IIpakTnyeckoe 3aHsATHE

Omnpenenenue cnoxHor ¢pyHkun. [IponssonHas
TPUTOHOMETPHUECKUX QyHKIMA. [Ipon3BoHas ClI0XKHON
GyHKLIUH.

Tema 6.4
ITonsiTHE O HENPEPBIBHOCTH
¢yHKIMH. MeToJ1 HHTEpBaIOB

[onstre HenpepbiBHON GyHKIIHA. CBOMCTBAa HEMPEPHIBHOM
¢byaknun. CBI3b MEXIY HEMTPEPHIBHOCTHIO U

g hepeHIUPYEeMOCThIO (YHKIIMH B TOYKE. AJITOPUTM
pelIeHus] HepaBEHCTB METO/IOM HHTEPBAJIOB.

Tema 6.5
I'eomeTpuuecknii U GpusndecKkuit
CMBICIT TPOU3BOAHOMN

I'eoMeTpudeckuii CMBICT IPON3BOTHON (PYHKIIMH — YTIIOBOH
KOd(GUIMEHT KacaTeNbHOU K TpaduKy QYHKINU B TOUKE.
VYpaBHeHune KacaTenbHOH K rpaduKy QYHKIUH. AJITOPUTM
COCTaBJICHHS YPaBHEHUs KacaTeJIbHOH K rpaduKy GyHKIUH

y=f(x).

Tema 6.6
@u3nYeCKUd CMBICII IPOU3BOIHOMN B
npodecCHOHATBHBIX 3aa9ax

Ousnuecknii (MEXaHMYECKHUIT) CMBICIT TPOU3BOIHOMN —
MT'HOBEHHAasi CKOPOCTh B MOMEHT BpeMeHH t: v = S' (t).

Tema 6.7
MoHoToHHOCTh QYHKIMU. TOYKH
3KCTpeMyMa

Bospacranue u yObiBaHue (hyHKITHH, COOTBETCTBHE
BO3pacTaHus U yObIBaHHS (YHKIWH 3HAKY MPOU3BOIHOM.
[NoHsTHE TPOU3BOAHOM BBICIIETO MOPSIKA, COOTBETCTBHE
3HAaKa BTOPOH MPON3BOTHON BBITYKIOCTH (BOTHYTOCTH)
¢yHKIIH Ha

OTpE3Ke.

IIpakTHyeckoe 3aHsATHE

3a1auu Ha MAKCUMYM ¥ MUHEMYM. [TOHSITHE aCUMIITOTHI,
CIOCOOBI UX OMpeeNeHus. AITOPUTM HCCIIETOBAHUS
(GYHKLIUH 1 TIOCTPOEHHS ee rpaduKa ¢ IOMOIIBIO
pon3BOAHON. JIpoOHO-THHEHHAs QYHKITHS.

Tema 6.8
Uccnenopanue GpyHKImii U
OCTPOEHHUE rpadMKOB

HccnenoBanne QyHKIMH Ha MOHOTOHHOCTB M ITOCTPOCHUE
rpaguKoB.

Tema 6.9 Hanbonsiee u
HauMCHBbIIICE 3HAUYCHUS (PYHKIIUU

IIpakTnyeckoe 3aHsATHE

Haxoxnenre HauOoIbIIEr0 U HAUMEHBIIEr0 3HAYEHHUI
(GYHKLUH, TOCTpOEHHE TPaQHUKOB MHOTOWICHOB C
HCIOJIb30BAaHUEM aMIapaTa MaTEMAaTHIECKOTO aHAIIN3A.

Tema 6.10 HaxoxneHme
ONTUMAJILHOTO Pe3yJIbTaTa C
MIOMOIIBIO IPOU3BOAHOMN B
MIPaKTUIECKUX 3a7a9ax

Hawnwmenpiiee n Hanbonpiee 3Ha4YeHNE (QYHKITHH.
[IpumeHenue npou3BoHON (GYHKIIMU B 3aauax
poheCCHOHAITBHOM HAIPABICHHOCTH.

IIpakTHyeckoe 3aHATHE

[Ipumenenue MeTona TOMCKa HAMOOJBIIIETO W HAMMEHBIIIETO
3HaYeHHH (DYHKIMH K PEIICHUIO TPUKIIAIHBIX 33/1a4.
HaxoxxneHnue ontuMaibHOro pe3yibTaTa ¢ OMOIIBIO
MIPOM3BOJIHOM B 3a71a4ax npodecCHOHAIBHOW HANPABICHHOCTH

Tema 6.11
Pewenue 3anpau. [IpousBoanas
(hYHKIHH, €€ IPUMEHCHHE

KouTtposbHas padora o reme: [IpousBoanas GyHKIUH, e
MpUMEHEHHE.

Pasznen 7. MHOTOrpaHHMKHM M TeJIa BpALLCHUS

Tema 7.1 [lonsTne MHOTOTpaHHMKa. Ero aemMeHTsI: BepmHEL, pedpa,
Bepumnel, pedpa, rpanu rpanu. [luaronans. Ceuenue. BoImykiple 1 HEBBIYKIIbIE
MHOI'OI'PaHHHKA MHOT'OI'PDaHHUKH.

Tema 7.2 [onsitre npusmel. Ee ocHOBaHuMs 1 O0KOBBIE rpaHd. BeicoTa

HpmMa, €€ COCTABJIAIONINMEC, CCUCHUC.

npusMsl. [IpsMas u HakoHHas npusma. [IpaBunbHas npusma.




[IpsiMas 1 IpaBUWIBHASI IPU3MBbI

Ee ceuenue.

Tema 7.3
[Mapannenenunen, Kyo.
Ceuenne KyOa, mapajuiejenuneaa

[Tapamnenenumen, cBoiicTBa NPSIMOYTOJIBHOIO
napaenenunena, kKyd. Ceuenue Ky0a, napajieienumnesa.

Tema 7.4

[Mupamuna, ee cocTaBIsrOIME,
ceuenue. [IpaBuibHas pamMuia.
YceueHHas nupamua

[Mupamuna u ee anementsl. Ceuenne nupamMuapl. [lpaBuibHas
nupaMuza. Y cedeHHas MipaMu/a.

Tema 7.5

bokoBas u monHas
MOBEPXHOCTh MPU3MBI,
MUPaMUJIb

[Tnomaap 6OKOBO U TOIHOW MOBEPXHOCTH MPU3MHBI,
MUPaAMHUIBL.

Tema 7.6 Cummetpus B KyOe,
napajieNienumneie, mpu3me,
MUpaMuzie

CumMeTpHus OTHOCUTEIBLHO TOUKH, IPSIMOM, TIIOCKOCTH.
Cummerpus B KyOe, apajuiesenurneae, npusMe, mupaMmue.

Tema 7.7 IIpumepsl
CUMMETpPUI B

IIpakTuyeckoe 3aHATHE
CummeTpus B IPUPOJE, ApXUTEKTYPE, TEXHUKE, B OBITY.

npodeccun

Tema 7.8 [TonsiTre nmpaBUIBLHOrO MHOTOrpaHHUKa. CBOMCTBa
I[IpaBuIbHBIE MPaBUJIbHBIX MHOTOTPAHHUKOB.

MHOT'OT'PaHHUKH,

HUX CBOMCTBA

Tema 7.9 Hunmuaap u ero ameMenTsl. CedeHne MuInHapa

unuuap, ero CocTaBISIOIIHKE.
Ceuenue MIIMHIPA

(mapamrensHOE OCHOBAHUIO U OocH). PazBepTka MUIMHApA.

Tema 7.10 Konyc. Ero
cocrapistroniue. CedeHrne KoHyca

IIpakTHuyeckoe 3aHsATHE

Konyc u ero snementsl. Ceuenue KoHyca (apamieasHoe
OCHOBAHUIO M IPOXOJISILEe Yepe3 BEPUINHY), KOHUUECKHE
ceueHusl. Pa3BepTka KoHyca.

Tema 7.11
YceueHHbIN KOHYC.
CeueHue yceyeHHOTO

Yceuennsit kKoHyc. Ero oOpasyromas u Beicota. CeueHue
YCEUEHHOT'0 KOHYCa.

KOHYyca

Tema 7.12 [ap u chepa. Bzaumuoe pacnonoxenue chepbl U MIOCKOCTH.
[ap u cdepa, UX ceueHUs Ceuenne mapa, chepsl.

Tema 7.13 [Tonsitre 06 o6veme Tena. OO6beM Kyba 1 MPIMOYTOJIEHOTO

IToustre 00 00BEME TENA.
OrtHowenue 00bLEMOB
HOIOOHBIX TEI

napaymenenumnena. O6beM MpuU3Mbl U MIIHHApPA. OTHOIICHNE
00beMOB MOI00HBIX TeJl. ['eOMETPpUYCCKHI CMBICT
ompenenurens 3-ro nopsaka.

Tema 7.14
OOBEMBI U ILIOIIAIN
MOBEPXHOCTEU Ten

O0beMbl upaMuIsl U KoHyca. O0beM mapa. [Imomann
MOBEPXHOCTEMN Tell.

Tema 7.15 KomOuHamun
MHOTOTPaHHUKOB M TE€JI BPAIICHHUS

KOM6I/IHa]_II/II/I TCOMCTPUYCCKUX TCJI

Tema 7.16

Hcnonp3oBanne KOMOMHAIMN MHOTOTPaHHUKOB H TEJT

eoMeTpryecKue BpallleHUs B IIPAKTUKO-OPUEHTHUPOBAHHBIX 3a/a4ax.
KOMOHMHAINK Ha

MIpaKTHKE

Tema 7.17 KonTpoabnas padora mo teme: MHOrorpaHHUKH U Tesa

Pewienue 3agau. MHOrOrpaHHUKH U
TeJla BPAIICHUS

BpaIcHUsI.

Pasnen 8. [lepBooOpa3Has GyHKIMM, ee MPUMEHEHHE




Tema 8.1
[epBoobpasznas ¢pynkunu. [IpaBuna
HaxX0XKICHUS IEPBOOOPa3HBIX

3agaua 0 BOCCTaHOBJICHUH 3aKOHA JBIKEHHS IO M3BECTHON
ckopoctH. [lonsTre nuaterpupoBanus. O3HaKOMIIEHHE C
MMOHATHEM HHTETpaia U epBoo0pazHoil st QyHKImH y=f(X).
Penrennie 3aga4 Ha cBsI3b IEPBOOOPA3HON U €€ MTPOU3BOTHOM,
BBIYHUCIICHUE TIEPBOOOpa3HON AJsl JaHHOoW ¢yHKumK. Tabnuna
(hopMyI 1711 HAXOXKACHUS TIepBOOOpa3HBIX. M3yuenue
HpaBHJIa BBIYHCIICHUS IIEPBOOOPA3HOIA.

Tema 8.2

[Inomane KPpUBOIUHEHHON
tpaneuun. ®opmyna HeroToHa —
JleliOHMIIA

3anauu, IpUBOASIIUE K MOHATHIO ONPE/IEIEHHOT0 UHTErpaja —
0 BBIYUCJICHUHU IUIOIIAIU KPUBOJIMHEWHOM Tpalenuu, o
nepemerieHny Touku. [lonsTue onpenenéHHoro nHTerpania.
I'eomeTpudecknii ¥ GU3NIECKUN CMBICI OTIPEAETICHHOTO
unTerpaia. ®opmyna Hetotona— JleliOHumIA.

Tema 8.3
Heomnpenenenueii  u
ONPENEJICHHbI HHTErPaibl

IlonsTue HCOIPCACJICHHOTO UHTCTpaa.

Tema 8.4

Ilonsitne 06
OTpEACICHHOM HHTErpaie
Kak Mjouaan
KPHUBOJIMHENHON Tpanenuu

FCOMeTpI/I‘IGCKI/Iﬁ CMBICJT OTIPEACIICHHOI'O HHTETrpaJia.

Tema 8.5
OnpeneneHHbIA UHTErpaj B )KU3HU

IIpakTHyeckoe 3aHsATHE

I'eomeTprueckuii CMBICH ONPENENICHHOTO HHTErpaa.
dopmyna HetotoHa - JleitOnnna. Pemmenue 3anau Ha
MMPUMCHCHUC MHTCTpaJia IJId BEIYUCICHUA (1)H3H‘I€CKI/IX
BEJIMYMH M IUIOIIAIEH.

Tema 8.6
Pemenne 3agau. [lepBooOpazHast
(GyHKLUH, ee TPUMEHEHHE

KonTpoabnas padora mo teme: [lepBooOpasHas GhyHKIHH,
ee IPUMEHEHHE.

Pa3nen 9. Crenenu u kopuu. CtenenHasi yHKnus

Tema 9.1
CreneHnas (yHKIHUS, €€ CBOWCTBA

[TonaTHE KOPHSA N-OM CTENEHU U3 AEHCTBUTEIBHOIO YHUCIIA.

n
Oynknun y = VX ux cBoiicta u rpaduku. CBoiCTBa KOPHS
Nn-oM CTEIEHH.

Tema 9.2
[IpeoOpazoBaHue BEIpa)eHUN
C KOpHSIMHM NOM CTENEHU

[IpeoOpazoBanme HPpaMOHAIBHBIX BRIPAKCHHM.

Tema 9.3

CBoiicTBa cTENEHH C
paHI/IOHaIII)HBIM 158 HeﬁCTBHTCHLHBIM
IOKa3aTeIIMHU

IlonsTHE CTETIEHH C J'IIO6I)IM pallMOHAJIbHBIM ITOKA3aTCJICM.
Crenennble QyHKINN, HX CBOWCTBA U IPa(UKH.

Tema 9.4
Pemenne nppannoHamTsHBIX
YpaBHEHUH U HEPaBEHCTB

PaBHOCHIIBHOCTD HppalMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.
Mertonsl ux peurenus. Pemenne uppadoHalIbHBIX ypaBHEHUH
Y HEpaBEHCTB.

Tema 9.5
Crenenu u kopHu. CteneHHas
GyHKIHS

Koutpoabnas pa6ora no teme: CTEreHH U KOPHHU.
CreneHHas QyHKOus.

Paznea 10. IlokasatenbHasi pyHKUMA

Tema 10.1
[loxazatenbHas GyHKIHS, e

Crenenb ¢ IPOU3BOJIBHBIM JEMCTBUTENBHBIM NTOKA3aTEIIEM.
Onpexesnenue noka3arelbHON (QYHKLINH, €e CBOWCTBA U
rpaduk. 3HaKOMCTBO C MPUMEHEHNEM TTOKa3aTeIbHOMI

CBOICTBa
¢yHkuuy. Pemenne moka3zaTenbHBIX YpaBHEHHN
(YHKLIMOHAIBHO- IPad)uuecKUM METOJIOM.

Tema 10.2 Pemenne nokasarenbHbIX ypaBHEHUI METOIOM YPaBHUBAHUS

Pewienue noka3arenbHbIX YpaBHEHUN
U HEPABEHCTB

IOKa3areJiel, METOJOM BBEJCHHUS HOBOW NIEPEMEHHOM,
($yHKIMOHABHO-TpaduueckuM MeToAoM. PerieHue
TIOKA3aTEeIbHBIX HEPABEHCTB.




Tema 10.3
Cucrembl IOKa3aTeIbHbIX YPAaBHEHUI

Pemenue cuctem nokasaTenbHbIX YPaBHEHUI.

Tema 10.4
Pemenue 3amau. IlokasaTenpHas
GyHKIHS

KonTposabnas padora no teme: [lokazarenbHas GyHKIHS.

Paznea 11. Jlorapudgmsl. Jorapudgmudeckas pyHkuus

Tema 11.1

Jlorapudwm uncna. JlecaTuaHbIit
W HaTYPaIbHbIH J0rapu(MBI,
YHCIIO €

Jlorapudm uncna. JlecaTHuHBIA 1 HATYpalbHBIN JOrapuMbl,
YHCIIO €.

Tema 11.2 CaoiicTBa norapudmon. Onepanus jJ0rapuGMUpOBaHU.
CgoiicTpa norapudmon. Oneparus

siorapu(MUPOBaHUS

Tema 11.3 Jlorapudmudeckast yHKIIUS U €€ CBOWCTBA.

Jlorapudmuueckast pyHkIHS, ee
CBOICTBa

Tema 11.4 Pemrenne
siorapu(h)MUIECKUX YPaBHCHUN U
HEpaBEHCTB

[Monsitre norapupmudeckoro ypaBuenus. Omepanus
MOTEHIIUPOBaHUs. TpH OCHOBHBIX METO/Ia PELICHUS
morapu()MUYECKNX ypaBHEHHIA: (QYHKIIMOHAIBHO-
rpaguyuecKuid, METO]] MOTEHIIUPOBAHUS, METO BBEICHUS
HOBOI1 epeMenHoi. JlorapumMuueckrue HepaBeHCTBA.

Tema 11.5 AJropuTM peleHys CUCTEMbl ypaBHEHUN. PaBHOCUIBHOCTD
Cucrembl JTOTapuPMIUIECKUX JorapuMUYEecKuX ypaBHEHUI U HEPABEHCTB.

YpaBHEHUH

Tema 11.6 IIpakTuyeckoe 3aHsATHE

Jlorapud™Msl B Ipupoie ¥ TEXHUKE

[Tpumenenue norapudma. Jlorapudmudeckas crimpans B
npupoje. Ee maremaTiueckre
CBOMCTBA.

Tema 11.7
Penrenue 3agay. Jlorapudmei.
Jlorapudmuieckass QyHKIHS

Konrtpoannas padora no teme: Jlorapugmer.
Jlorapudmudeckast GyHKIHA.

Pa3zpnen 12. MHo:kecTBa. Ji1eMeHThI Teopuu rpagos

Tema 12.1 MuoxecTBa

[Tonsitue muOXecTBa. [ToaMmHOXKECTBO. Omepariuu ¢
MHOKECTBaMH.

Tema 12.2
Onepanyu ¢ MHOKECTBAMH

IIpakTHyeckoe 3aHsATHE
Omnepanuyu ¢ MHOKECTBaMHU. Perienne npukinaaHeIx 3anad.

Tema 12.3 I'padur

[Tonstue rpada. CBsI3HEIM Tpad), 1epeBo, MUKI rpad Ha
TJIOCKOCTH.

Tema 12.4

Pemenne 3amau. Muoxxecta, ['padsr
1 UX MIPUMCHCHUC

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

Paznes 13. DiaeMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUM BEPOATHOCTEH

Tema 13.1
OCHOBHBIE MTOHATHSI KOMOWHATOPUKHU

HepeCTaHOBKI/I, pasMeIICHUA, COUCTAaHUA

Tema 13.2

CoObITHE, BEPOSTHOCTH COOBITHSL.
CrnoxeHne ¥ yMHOKEHHE
BEPOATHOCTEN

CoBMECTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl 0
BEPOATHOCTH CYMMBI COOBITHH. Y CIIOBHAsI BEPOSITHOCTb.
3aBUCHUMBIC B He3aBUCUMBIC COOBITHA. TeopeMsl 0
BEPOSATHOCTH NPOU3BEICHUS COOBITHH.

Tema 13.3

OtHocUTEeIbHAsA YacToTa
COOBITHSI, CBOICTBO €€
ycToiunBOCTH. CTaTUCTUYECKOE
oTpeniesieHne BePOSTHOCTH.
OreHKa BEpOSITHOCTH COOBITHS

OTHOCHTENBHAS YacTOTa COOBITHS, CBOMCTBO €€
ycroitunBocTu. CTaTUCTHUECKOE

ornpeaenacHue BepoATHOCTH. OlieHKa BEPOSTHOCTH COOBITHS.
IIpakTuyeckoe 3aHATHE

Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3a/1a4ax.




Tema 13.4

HuckpeTHas ciyqaitHast
BEJIMYMHA, 3aKOH €€
pacnpeneneHus

Bungel cnydaiineix BenuuuH. OnpeaeneHue JUCKpeTHON
CIy4yallHOUM BEMUYUHBL. 3aKOH pacHpeneieHus] AUCKPETHON
ciayvyaliHOM BennuyuHbl. Ee 4ncioBble XapaKTEPUCTUKH.

Tema 13.5
3a1a4i MaTEMAaTUYECKONH CTATUCTUKH

Bapuranuonnsiii psg. [lonuros 4actor u ructorpamma.
CrartucTuyeckne XapakTepUCTHKH Psaa HaOII01aeMbIX
JTAHHBIX.

Tema 13.6
Cocrapnenue TabIuIl U AUarpaMM Ha
MPaKTHKE

IIpakTHyeckoe 3aHATHE

[epBuuHas 00pabOTKa CTATUCTUICCKUX JTAHHBIX.
I'padmueckoe nx npeacrasnenne. HaxoxaeHune cpeqHux
XapaKTECPHUCTHK, Ha6JHOIIaeMBIX JaHHBIX.

Tema 13.7

Pemenue 3ama4. DmeMeHTHI
KOMOHWHATOPUKH, CTATUCTHKH U
TEOPHHU BEPOSTHOCTEH

KoutpoabHas padora no treme: JIeMEHTH KOMOMHATOPHKH,
CTaTUCTUKU U TEOPUHU BEPOATHOCTEH.

Pa3nes 14. YpaBHeHUs H HepaBeHCTBA

Tema 14.1 PaBHOCHIIBHOCTD
ypaBHeHUH u HepaBeHCTB. OO0rIHe
METO/IbI PELICHUS

PaBHOCHIIBHOCTE YpaBHEHHUH U HepaBeHCTB. OnpeaeneHus.
OCHOBHEBIE TEOPEMBI PAaBHOCHIIBHBIX TIEPEX0JlaX B yPaBHEHHSIX
1 HepaBeHCTBax. OOIIIe METOIBI PEIIeHIs YpaBHEHUI:
nepexo. OT paBeHCTBA (PyHKIMK K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (PYHKIMH, METO Pa3JIOKEHUST HA MHOKHUTEIH,
METOJI BBEICHHSI HOBOH TIepeMeHHOH, (hyHKIIMOHAIBHO-
rpaduIecKuii METO/I.

Tema 14.2
I'paduuecknii meTos
peLIeHNs ypaBHEHUH,
HEPAaBEHCTB

OO0u1rie MeTOIBI PELIeHHUs] HEPaBEHCTB: TIEPEX0]] OT CPaBHEHHS
3HAYeHUH QYHKUMI K CpaBHEHHUIO 3HAYCHUI apryMEHTOB IS
MOHOTOHHBIX (DYHKIIUH, METOJI MHTEPBAIOB, ()yHKIIHOHAIBHO-
rpaduueckuii Metoll. ['paduueckuii METO.T pelIeHHsI
YPaBHEHUH M HEPABEHCTB.

Tema 14.3
VYpaBHEHUS U HEPABEHCTBA C
MOIyJIEM

Omnpenenenue Moayst. PackpsiTue MOAyIIs IO ONPEIEICHUIO.
[Ipocrelimue ypaBHEHUS ¥ HEPABEHCTBA C MOLYJIEM.
IIpumeHeHue paBHOCUIIBHBIX IIEPEXOJIOB B ONPEIEICHHBIX
TUTNIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM.

Tema 14.4 3HaKOMCTBO ¢ mapamerpoM. [Ipocreiimme ypaBHeHHS U
VpaBHEHNS M HEPABEHCTBA C HEPaBEHCTBA C ITAPaMETPOM.

napameTpamu

Tema 14.5 IIpakTH4yeckne 3aHATHSA

CocTaBieHue 1 pelieHne
npodecCHOHANBHBIX 3a]1ad C
[IOMOILBIO YPABHEHUI

Penrenrie TeKCTOBBIX 33124 MPOGECCHOHATEHOTO COICPIKAHHS.




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/
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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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