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1. IMACHOPT PABOYEN INPOI'PAMMUbI YYEBHOM
JAUCHUIIVIMHBI YII.11 MATEMATHKA

1.1. O6aacTh npuMeHeHHs POTPAMMBI
PabGouas mporpamma yueOHO# mucnurmiuHbl sBisieTcs: dacteio [ITICC3 B
cootBercTBuM ¢ ®I'OC CIIO no nmpodeccun.

1.2. Mecto yueOHOI TMCUMILVINHBI B CTPYKTYype:
VII. O0mue yuyeOHbIe TPeAMETHI
VII.11 MaremaTuka

13. Hearu wu 3agaum y4yeOHOW JUCHUILVIMHBI — TpeOOBaHUA K
pe3yJbTaTaM OCBOEHUS] Y4eOHOI JMCIUITHHBI:

Conepxanue POrpaMMBbl 0011e00pazoBaTenbHON TV CHUTUIHBI
«MareMaTuka» HampaBJI€HO Ha JOCTIKEHUE pE3yJbTaTOB €€ W3Y4YeHHUs B
cootrBercTBUU ¢ TpeboBanusasmu PI'OC COO c¢ yueroMm mnpodeccuoHanbHOU
HanpasyieHHocTH @I'OC CIIO.

1.4. KonmuecTBO 4acOB Ha OCBOEHUE AUCIIUIUINHBIL:
MaxkcumanbHOU yueOHOU Harpy3ku oOydaromierocs 322 4acoB, B TOM UHCJIE:
— oOs3arenpHas ayauTopHas yuyeOHas Harpy3ka (BCero), B TOM YHCIIE
npakTUYecKas MoAroToBka - 156 yvaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI
YII.11 MATEMATHKA

2.1. O0beM yueOHOU TUCUMILIUHBI U BU/AbI Y4eOHOI padoThl

Bup yuyeOHoii padoThI

O0beM
4acoB

MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero)

322

Oo0s13aTesibHAsI Ay IUTOPHAs YyueOHAasi HArpy3Ka (Bcero)

312

B TOM 4HUCJIC:.

nabopaTopHble pabOTHI (eciu npedycmompeno)

MPAKTUYECKUE 3aHATHUS (eciu npedyCcMOmpeHo)

156

KOHTPOJIbHBIE PaOOTHI (eciu npedycmMompeHro)

KypcoBasi paboTa (IPOEKT) (eciu npedycmMompeHo)

CamocrosiTesibHasi padoTa 00y4aruerocsi (Bcero)

IIpomexyTouyHasi arrectanus B popme
Koump.paboma +IK3aMeH

2.2. TemMaTuyecKuii UIaH U coePKAHNE TUCHUILTHUHBI

HaumeHoBaHue pa3ieioB
H TEeM

Conep:xanue yueOHOro MaTepuasa
(ocHOBHOE 1 MpodecCHOHAIBHO-
OpPHMEHTHPOBAHHOE), JIA00PATOPHbBIE U
NpaKkTHYeCKUe 3aHATHUS, IPUKJIATHOI
MOIYJIb (IPH HAJTHYUH)

O0BpeM
4acoB

YpoBeHb
OCBOEHHA

1

2

OcHoBHOe cogepkaHue

Pasnen 1. IloBTopenme
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI

20

Tema 1.1
Llens u 3aa4u
MaTeMaTUKU npu

OCBOCHHWU CIICIHUAJIBHOCTHU

Copneprkanue yueOHOTO MaTepuraa

ba3oBble 3HaHMA W yMEHUs IO
MaTeMaTHKe B NMpo(eccHoHaIbHON U B

HOBCGHHGBHOﬁ ACATCIIBHOCTH.

KoMOuHHUpOBaHHOE 3aHATHE

Tema 1.2
UYucna wu
Bripaxxenus u

BBIYHCIICHUS.

npeoOpa3oBaHUs

Copneprkanue yueOHOTO MaTepuraa

JleWicTBus HaJa TOJIOXKHUTEIBHBIMH U
OTPULIATEIIbHBIMU YHCIIaMH,
OOBIKHOBEHHBIMH M JCCATHYHBIMH
IpOOSIMHU.

JleiicTBust co creneHsAMH, (HOPMYJIbI

COKPAIIEHHOTO YMHOXEHHUSI.

KoMOuHHUpOBaHHOE 3aHATHE




Tema 1.3.
['eomeTpus Ha WIOCKOCTH

IIpogeccnonaibHo-
OPHEHTHPOBAaHHOE coJeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

Bunbl miockux Guryp u ux miomamis. 2
[TpakTHKO-OpHEHTUPOBAHHbBIE 3aJa4d B
Kypce TeOMEeTPHUH Ha IIOCKOCTH
[IpakTuueckoe 3aHsTHE

Tema 1.4 CogepxaHue yaeOHOTO MaTepuala

IIpouenTtHeie BeluncaeHus | [IpocThie MPOLIEHTHI, Pa3HBIE CIOCOOBI
ux BbruucieHus. Cll0kKHbIE IPOIIEHTHI 4
[IpakTrueckoe 3aHsTHE

Tema 1.5 Cogepxanue yaeOHOTO MaTepHrala

VYpaBHenus v HepaBeHCTBa | JluHelHble,  KBajapaTHble,  JPOOHO-
JUHEWHbIE YPaBHEHUS 1 HEPABEHCTBA 2
[IpakTrueckoe 3aHsTHE

Tema 1.6 Coneprkanue yaeOHOTo MaTepuaa

Cucrempl ypaBHeHMM H | CrlocOOBI pEIICHUS CHCTEM JIMHEHHBIX

HEPABCHCTB ypaBHeHuid. IloHsatus: marpuuma 2x2 u 6
3x3, ompenenuTens MaTpulbl. Meroa
laycca. Cucremsl HEJTMHEHHBIX
ypaBHeHUH. CHCTEMBI HEPABEHCTB
KoMOuHHUpOBaHHOE 3aHATHE

Tema 1.7 Coneprkanne yaeOHOTO MaTepuasa

BxonHOHN KOHTPOIIB Brruucnenus u npeoOpa3oBaHusl.
VYpaBHeHus: U HepaBeHCTBa. ['eomeTpust 2
HAa IUIOCKOCTH
KontponsHas pabora

Pasnen 2 Ilpsimbie u 20

IIOCKOCTH B

NPOCTPAHCTBE

Tema 2.1. CogepxaHue yaeOHOTO MaTepHrala

OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE

CTEPEOMETPHH. NOHATUSL (TOYKa, MpsiMasi, IJIOCKOCTh, 2

PacnioniosxeHue mpsMbIX M | IpOCTpaHCTBO). OCHOBHBIE aKCHOMBI

IIJIOCKOCTEN CTEPEOMETPUH. Ilepecekarommecs,
napajuleJibHble ¥ CKpEelIMBaIOIHecs
npsmbie.  [Ipu3Hak W CBOWMCTBO
CKpelIMBaOMKXCcs MpsMbIX. OCHOBHbBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHMpoBaHHOE 3aHITHE

Tema 2.2. Coneprkanue yaeOHOTO MaTepuaa

[TapannenbHOCTh MPSIMBIX,
NpsAMOM MU TJIOCKOCTH,

[MapannensHbie TpsiMasi M IUIOCKOCTb.
Onpenenenne. Ilpusnak. CpoiictBa (c




IJIOCKOCTEN

JI0Ka3aTeIbCTBOM).
IUIOCKOCTH.

[TapamiensHbie
Onpenenenne. IlpusHak.
CaoiicTBa (c JI0OKa3aTeJIbCTBOM).
Terpasap u

[Tapannenenunen wu

€ro 9JICMCHTBI.

€ro 3JEMEHTHI.
CBolicTBa MPOTHUBOMOJIOKHBIX TpaHEH U
IyaroHaneu napasuiesienuIena.

[Toctpoenue ceuenuii. Pemienue 3amay.

KoMOuHMpoBaHHOE 3aHsATHE

Tewma 2.3.

[lepneH qUKyYISPHOCTD
NPSAMBIX, IPAMOU 1
IUIOCKOCTH, TNIOCKOCTEH

CogepxaHue yaeOHOTO MaTepuala

[lepnienauKyIsIpHBIE
[TapannenbHbie

MpsIMBIE.
MpsIMBIE,
NEPNEHAUKYISIPHBIE K IUIOCKOCTH.
[Ipr3HaKk NMeprneHANKYISIPHOCTH MPSAMOM
u ILUIOCKOCTH. JlokazaTenbCcTBO.
[lepnengukymsp u HAaKJIOHHAS.
[lepnienauKynsipHbIC MIJIOCKOCTH.
[Ipuznax MepPHEHIUKYISIPHOCTH
IJIOCKOCTEN. JloKa3aTenbCeTBo.

PaccTrosinust B mpocTpaHCTBE

KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.4. Copneprxanue yueOHOTO MaTepuana

Teopema 0 Tpex TeopeMa o0 Tpex NEpHEHAUKYIAPAX.

TICpHCHINKYIApax JlokazarenbCTBO. YTON MEXAY MNPSIMOit
U IIOCKOCTBIO. VYron MEXKIY
IJIOCKOCTSIMU
KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.5. IIpodeccnonanbHo-

[TapannensHsle, OPHEHTHPOBAaHHOE coeprKaHue

MEPIEHIUKYIISIPHBIE, (conep:xaHue NPUKJIATHOTO MOAYJIA)

CKpEILMBAOIINECS IPSIMbIE | AKCHOMBI CTEpEOMETPUH.
[leprieHAMKYISIPHOCTH PAMOM u
IUIOCKOCTH,  TapajulebHOCTh  JIBYX
IPSIMBIX, HEePIEeHIUKYISIPHBIX
IJIOCKOCTH, MEPIEHIUKYISIPHOCTD
IIJIOCKOCTEN

[IpakTrueckoe 3aHsATHE

Tema 2.6.

Pemenue 3agau. [Ipsimbie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Copneprkanue yueOHOTO MaTepraa

PacnosioxkeHne npsAMbIX U IIIOCKOCTEH B
npoctpaHncTBe. [lepneHauKynspHOCTh U
NapauIeIbHOCTD MPSAMBIX U MIIOCKOCTEH.
CkpenuBaroimecs npsiMble

KontponbHas pabora




Paznen 3. Koopaunarsl u
BEKTOPbI

18

Tema 3.1
JlexapToBBI KOOPJUHATHI B

Copneprxanue yueOHOTO MaTepraa

JlexapToBbI KOOpPIUHATHI B

npocrpancTse. Paccrosnue | npoctpancree. [Ipocreitme 3amaum B 4
MEXIy JBYMs TOYKaMH. | KoopauHatax.  PaccrosHue — mexnay
KoopauHaTel ~ cepeiMHBI | IBYMsI TOUKAMH, KOOPIUHATHI CEPEIUHBI
OTpe3Ka oTpe3Ka
KoMOuHHUpOBaHHOE 3aHATHE
Tema 3.2 Coneprkanue yaeOHOTo MaTepuaa
Bexropsl B mpocTpancTse. | BekTopbl B mpoctpancTBe. CloKeHHE U
Yron Mexay BEKTOpaMH. | BRBIMUTAHHE  BEKTOPOB.  YMHOXKEHUE
CkansgpHoe NpoU3BEIEHHE | BEeKTOpa Ha uucio. KomIiuiaHapHbie
BEKTOPOB BekTOphl. CKallipHOE MPOU3BEACHUE 6
BEKTOpOB. Pa3znoxxeHue BekTtopa IO
TPEM  HEKOMIUIAHAPHBIM  BEKTOPaM.
Koopauuatel  BekTOpa,  CKaJsIpHOE
IIPOU3BEJICHUE BEKTOPOB B
KOOPJIMHATAX, YTOJ MEXIy BEKTOpamu,
YIoJd MEXIy NOpsIMOM U TJIOCKOCTBIO,
yroJl MEXIy IUIOCKOCTSAMH. YpaBHEHHUE
IJIOCKOCTH. ['eomMeTpuyeckuii  CMBICHT
onpeneauTens 2x2
KoMOuHHUpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccnonanbHo-
[IpakTuxo- OPUEHTHPOBAHHOE coJep:KaHue
OpUEHTUPOBaHHBIE 3aJa4d | (coaep:KaHMe MPHKJIAJTHOTO MOLYJIsI)
Ha KoopauHaTtHoN | KoopawHaTHas MI0CKOCTh. Beruucienue 4
IUIOCKOCTHU pacCTOSIHUI U IUIOLIAJEH HA TUIOCKOCTH.
KonuuecTBeHHBIE pacyeTsl
[IpakTrueckoe 3aHsTHE
Tema 3.4 Coneprkanne yaeOHOTO MaTepuasa
Pemenne 3a1a4. | JlekapToBsl KOODPJIMHATBI B
Koopaunatsl u BEKTOpHI MPOCTPAHCTBE. Bexropst B
npoctpancTBe. ClIOXKEHUE U BHIYMTaHUE
BEKTOPOB. YMHOXEHHME BEKTOpa Ha
YUCIIO. KommianapHele ~ BEKTODBL.
CkanspHoe NpPOU3BEIACHUE BEKTOPOB. 4

PaznoxxeHue  BekTOpa MO TPEM
HEKOMIUIAHAPHBIM BEKTOpaM.
IIpocreitmme 3agau B KOOpAMHATAX.
Koopaunatel  BekTOpa,  paccTosHUE
MEXIY TOYKAMH, KOOpJMHATbI
CepeIHHbI OTpe3Ka, CKaJIsIpHOE




IIPOU3BEICHUE BEKTOPOB B
KOOpAMHATaX, yrojl MEXAY BEKTOpamH,
yroJl MeXAy MpsAMOM U IUIOCKOCTBIO,

YTOJI MEKY TIIOCKOCTSIMU

KontponbHas padota

Paznen 4. OcHoBBI 42

TPUTOHOMETPHH.

Tpuronomerpuyeckue

GyHxuun

Tema 4.1 Coneprkanue yaeOHOTo MaTepuaa

Tpuronomerpuueckue Pannannas mepa yria. [ToBopoT Touku

(GYHKIMH  ITPOU3BOJIBHOTO | BOKPYT Havasa KOOpJIMHAT. 4

yrna, yicna. Paguannas u | OnpeneneHne  CHHyca, — KOCHHYCA,

rpagycHas Mepa yria TAHI'€HCAa M KOTaHI'€HCa. 3HaKU CHHYCa,
KOCHHYCa, TaHI€HCa W KOTaHIeHca IIO
YETBEPTSAM. 3aBUCUMOCTh MEXIY
CHHYCOM, KOCHUHYCOM, TaHI'€HCOM H
KOTaHT€HCOM OJHOIO U TOTO ke yria
KoMmOuHHUpOBaHHOE 3aHATHE

Tema 4.2 CogepxaHue yaeOHOTO MaTepuala

OcHoBHbIE Tpuronomerpuueckue TOKJIECTBA.

TPUTOHOMETPUYECKUE CuHyC, KOCUHYC, TaHT€HC M KOTaHI'€HC 4

TOKIECTBA. YIJIOB o U - 0. DopMyJIbl IPUBEIACHUS

DopmyJibl TPUBEICHUS KoMmOuHHUpOBaHHOE 3aHATHE

Tema 4.3 Coneprkanue yaeOHOTO MaTepuaa

Cunyc, xocunyc, TanreHc | Cymma u pasHocTh cuHycoB. Cymma H

CYMMBI M Pa3HOCTH [IBYX | pa3HOCTb KOCMHYCOB. CUHYC M KOCHHYC

YIJIOB JIBOMHOI'O yria. ®opMyiibl 8

Cunyc u KOCHHYC | MOJIOBUHHOTO yria. IIpeoOpazoBanus

JNBOMHOrO yria. GopMyliibl | CYyMMbI TPUTOHOMETPUYECKHX (DYHKITUH

MIOJIOBUHHOTO yTJia B [POU3BEACHHE U IMPOU3BEACHUS B
CyMMY. Bripaxxenue
TPUTOHOMETPUUECKUX (YHKIUN yepes
TQHI€HC  IIOJIOBUHHOIO  apr'yMEHTa.
[IpeobpazoBanus POCTEUIINX
TPUTOHOMETPHUYECKUX BBIPAYKECHHH
KoMOuHMpoBaHHOE 3aHITHE

Tema 4.4 Coneprkanue yaeOHOTO MaTepuaa

@ynkuuy, HX CBOMCTBA. | OONMACTh OINpPEIEIEHUs W MHOXKECTBO

CrniocoOsl 3aJlaHus | 3HAYCHUU GYHKIHH. YETHOCT®, 2

byHKIII HEUETHOCTh, MEPUOJUYHOCTh (DYHKITHA.
Crioco0b! 3a1aHus PYHKIUH
KoMOuHMpoBaHHOE 3aHATHE

Tema 4.5 Coneprkanue yaeOHOTO MaTepuaa




Tpuronomerpuyeckue OO6nactp ompenesneHus: U MHOXKECTBO

(GbyHKIMU, UX CBOMCTBAa W | 3HAYEHUH TPUTOHOMETPUYECKUX

rpaduKu ¢ynkuuii.  YE€rHOCTh,  HEYETHOCTH,
NEPUOANYHOCTh TPUTOHOMETPUUYECKUX
¢byakumii.  CpoiictBa W rpaduKu
GYHKIMA Yy = CcOS X, y =SIin X,y =tg X,y
= ctg X.
KombOunupoBanHoe 3aHsrtue.

Tema 4.6 CogepxaHue yaeOHOTO MaTepHralia

ITpeoOpa3oBanue Cxarue U pacTshkeHue rpadukoB

rpadukoB TPUTOHOMETPUICCKUX (QYHKITAM.

TPUTOHOMETPUUECKHX [Tpeobpa3zoBanue rpauKoB

byHKIHI TPUTOHOMETPUICCKUX QYHKITUNA
[IpakTnueckoe 3aHsTHE

Tema 4.7 IpogeccnonaibHo-

Onucanue OPHEHTHPOBAaHHOE coJeprKaHue

IIPOU3BOJCTBEHHBIX (conep:xaHue NPUKJIATHOTO MOIYJIA)

MPOIIECCOB €  MOMOIIBIO
rpadukoB QyHKIHI

Hcnonp3oBanne CBOICTB
TPUTOHOMETPUUECKUX  (QYHKUIUMH B
poeCCHOHANIBHBIX 3a71a9ax

[IpakTrueckoe 3aHsATHE

Tewma 4.8 Cogepxanue yaeOHOTO MaTepHrala
Oo6parHsble Ob6parHsble TPUTOHOMETPUUECKUE
TPUTOHOMETPUYECKHUE ¢byukun. Mx cBoiicTBa u rpaduku
byHKIIIN Komb6unupoBanHoe 3aHsarue

Tema 4.9 Coneprkanue yaeOHOTo MaTepuaa
Tpuronomerpudeckue YpaBHeHHE cOs X = a. YpaBHEHHE Sin X

YpPaBHEHUS U HEPABEHCTBA

= a. YpaBHeHue tg x = a, ctg X = a.

Pewenne TPUTOHOMETPUYECKUX
YPaBHEHHM OCHOBHBIX THIIOB:
IpoCTeHIIne TPUTOHOMETPUUYECKUE
YPaBHEHHs, CBOIAIINECA K KBaIPaTHbIM,
pelaeMble pa3IoKeHnEM Ha
MHOXUTENH, OAHOPOIHBIE.

IIpocreiimue TPUTOHOMETPUYECKUE
HEPABEHCTBA

KombOunupoBanHoe 3aHsTue.

Tema 4.10 Coneprkanue yaeOHOTO MaTepuaa
Cucrembl Cucrembl MIPOCTEUIINX
TPUTOHOMETPUUECKHX TPUTOHOMETPUYECKHUX ypaBHEHUN
YpaBHEHUI KoMOuHMpoBaHHOE 3aHITHE

Tema 4.11 CopepxaHue yaeOHOTO MaTepHrala
Pemienne 3amay. ocHoBHI | [IpeoOpa3oBaHne TPUTOHOMETPHYECKUX
TPUTOHOMETPHUH. BBIPAXKEHUI. Pemenue

10




Tpuronomerpuueckue
byHKIIIN

TPUTOHOMETPUYECKUX  YpPAaBHEHUM U
HEpPaBEHCTB B TOM  4uClIe  C
UCTIOJIb30BAaHUEM CBOMCTB ()yHKIIHIA.

KoHntponbHas padota

Pasznea 5. 8

KomiuiekcHbie ynciaa

Tema 5.1 Cogepxanue yaeOHOTO MaTepuala

KomriekcHbie uncna [MonsTue KOMILJIEKCHOTO qucia.
ConpspkeHHbIE  KOMIUIEKCHBIE — UHUCIIA, 4
MOJYJIb W apryMEHT KOMIIJIEKCHOTO
yucna. dopMa 3amucH KOMILJIEKCHOTO
qucia (reomeTpuyeckas,
TPUTOHOMETPHUYECKas, aareOpandeckas).
Apudmernueckue NEHCTBUS c
KOMIUICKCHBIMU YHCIIAMHU
KoMOunMpoBanHOe 3aHsATHE

Tema 5.2 CogepxaHue yaeOHOTO MaTepHralia

[Ipumenenue BrinosiHeHME pacyeToB €  MOMOIIBIO

KOMIUIEKCHBIX YHCEIT KOMITJIEKCHBIX YHUCel. [Ipumepsl 4
MCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCEI
[IpakTrueckoe 3aHsATHE

Pazgen 6. IlpousBoagHas 36

byuxkuumn, ee

NpuMeHeHue

Tema 6.1 CogepxaHue yaeOHOTO MaTepuala

IlonsTne  mpoumsBomHoH. | Onpenerenue YK CIOBOU

@opmynasl M IpaBWIA | MMOCIEIOBATEILHOCTH M CIIOCOOBI  ee

muddepeHmpoBaHus 3aJ1aHus. CaoiicTBa YUCIIOBBIX 2
nocienosarenbHocTed.  OmnpeneneHue
npenena II0CJIEJOBATEIbHOCTH.
Beruucnenue [IpeaenoB
MOCJIEN0BATEIBHOCTEM. [Ipenen
dbyakuun Ha OeckoneuHocTtu. [Ipenen
¢byuknuun B Touke. [lpupamenue
aprymenrta. [lpupamienue  QyHKIHH.
3amauy, MOPUBOAAIIME K  TOHSITHIO
MIPOU3BOAHOM. Onpenenenue
MPOU3BOJHONU. AJITOPUTM  OTBHICKAHUS
IIPOU3BOJHOMN
KoMOuHMpoBaHHOE 3aHITHE

Tema 6.2 Coneprkanne yaeOHOT0O MaTepuasa

[Tpoun3sBoaHBIC CyMMBI, | opmyIbl b depeHIpoBaHUs. 6

pa3HOCTH  TPOU3BEACHUS,
9aCTHOTO

[IpaBuna muddepeHnmpoBaHus

KoMOuHMpoBaHHOE 3aHATHE

11




Tema 6.3

IIpousBoaHbIe
TPUTOHOMETPHUYECKUX
¢ynkuuid.  IIpomsBognas
CIIOKHOU (YyHKITUH

Cogepxanue yaeOHOTO MaTepHrala

OmnpeneneHue  CIOXHOW  (DYHKIIHH.
IIpounsBonHas TPUTOHOMETPUIECKUX
byakumii.  [Ipow3BogHast  CIIOXHOM

byHKIUHA

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.4

IlonsTne 0
HENPEPHIBHOCTH (PYHKITUH.
Meron uHTEpBAIOB

Cogepxanue yaeOHOTO MaTepuala

[TonsiTie  HempepbIBHON  (YHKITUU.
CoiicTBa  HENpPEpHIBHON  (YHKITUH.
CBs3p  MeXZIy HENPEPBIBHOCTBIO U
muddepeHMpyeMocTbi0  (QYHKIMKA B
TOYKE. AJITOPUTM pEUICHUS HEPABEHCTB
METOJIOM UHTEPBAJIOB

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.5 Coneprkanue yaeOHOT0O MaTepuaa

I'eomerpuuecknii U | 'eoMeTpUUECKHl CMBICI NPOU3BOJHOM

busnueckuii CMBICT | pyHKIMU — YIJI0BOH KO3((UIMEHT

IIPOU3BOIHOM KacaTenbHOH K rpaduky QyHKIHH B
TOYKE. YpaBHEHHE KacaTeIIbHOW K
rpaduky byHKIIH. Anroput™m
COCTaBJICHUS YPABHEHUS KacaTeJIbHOM K
rpaduky pyHkmun y=f(x)
KoMmOuHHUpOBaHHOE 3aHATHE

Tema 6.6 Copneprxanue yueOHOTO MaTepuaa

DuU3NYECKUI cMbICH | OU3MYECKU (MEXaHUYECKH{) CMBICI

IIPOU3BOJHOMN B | IPOU3BOJHON — MTHOBEHHAs! CKOPOCThH B

npodeccrnoHaTbHBIX MOMEHT BpeMeHH t: v =S’ (1)

3a7a4ax [IpakTHueckoe 3aHsATHE

Tema 6.7 Copneprxanue yueOHOTO MaTepuana

MOHOTOHHOCTD (DYHKITUH.
Touku 3xcTpemMyma

Bospacranne u yObiBaHuEe (QYHKIUH,
COOTBETCTBUE BO3pAcCTaHUS M yObIBaHUS
¢yHkunu 3HaKy npousBonHoi. [lonstue
MPOM3BOJHOM  BBICIIETO  TOpSJKa,
COOTBETCTBUE 3HaKa BTOpOH
IIPOU3BOTHOM BBIMTYKJIOCTH
(BorHyTOCTH) (YHKIMH Ha OTpE3Ke.
3amaun Ha MaKCUMyM M MHHHUMYM.
[lonaTtne acUMOTOTHL, CHOCOOBI X
orpeneneHusi. AITOPUTM HCCIEeI0BAHUS
(GYHKIMU W MOCTPOEHHs ee Tpaduka
MOMOINbI0  TPOW3BOAHOK.  J[poOHO-
nuHenHas QyHKIus

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.8

CopepxaHue yaeOHOTO MaTepHrala
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HccnenoBanune QpyHKIUN u

HccnenoBanue byHKIMK Ha

MOCTPOCHHE TPaPUKOB MOHOTOHHOCTb U TIOCTPOCHHUE TPa(UKOB. 4
KomOunupoBanHoe 3aHstue

Tema 6.9 HaumbGonpmee u | ComepikaHue ydeOHOTo MaTepuasa

HauMeEHbIIIee 3HaueHus | HaxoxaeHnue HauOO0JIbILIETO u

byHKIII HAaUMEHbBIIET0  3Ha4eHU  QYHKIUH, 4
NOCTpPOCHHE TPapUKOB MHOTOUJIECHOB C
MCII0JIb30BaHUEM anmnapara
MaTEMaTUYECKOT0 aHaIu3a
KomOunupoBanHoe 3aHstue

Tema 6.10 IIpodeccnonanbHo-

Haxoxnenue OpPUEHTHPOBAHHOE cojepKaHue

ONTHUMAJIBHOTO pe3yibTaTa | (coaep:KaHMe MPUKJIATHOTO MOLYJIs1) 6

C IOMOLILIO NPOM3BOAHON | HanMeHnbiiee u HauOombllee 3HAYCHHE

B [IPAKTUYECKUX 3a7a4ax byHKIIUN
[IpakTrueckoe 3aHsATHE

Tema 6.11 Coneprkanne yaeOHOTo MaTepuaa

Pewenne 3amay. | GopMyIbl u IpaBUiIa

[TpousBoaHas QpyHkuuu, ee | nuddepernupoBanus.  MccnenoBanue 2

IIPUMEHEHNE (GyHKIMH € TOMOUIBIO MPOU3BOIHOM.
Haubosnbiee 1 HauMeHbIIee 3HAYCHUS
byHKIIUU
KontponbHas padota

Paznea 7. 48

MHOrorpaHHMKN M TeJia

BpalleHHs

Tema 7.1 CopepxaHue yaeOHOTO MaTepHrala

Bepmmnbl, pebpa, rpanu | ITousrue MHOTOTPaHHUKA. Ero

MHOTOTpaHHUKA JJIEMEHTBI: BEpIIMHBI, peldpa, TpaHU.
Huaronans. Cevenue. Bpimyknbsie wu 2
HEBBIITYKJIbIE MHOTOTPaHHUKHU
KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.2 CogepxaHue yaeOHOTO MaTepHralia

IIpusma, cc | [lonarue mnpusmel. Ee ocHOBaHus u

COCTABJIAIOLINE, CEYEHHE. | OOKOBBIE TIpaHU. Bricora NpPU3MBL

IIpsamas w npaBunbHad | [IpsmMass W HakJIOHHAs  NpPHU3MA. 2

MPU3MBI [IpaBunbHasg npusma. Ee ceuenne
KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.3 CogepxaHue yaeOHOTO MaTepuala

[Tapannenenunen, KyO. | [Tapamnenenunen, CBOICTBA

Ceuenue Ky0a, | mpsIMOYTOJILHOTO napajuleJenunena,

napajienenumneaa ky0. Ceuenue ky0a, mapasuienenureia 2
KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.4 Coneprkanue yaeOHOTO MaTepuaa
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IIupamuna, ee
COCTABJISIOLIUE, CEYCHHE.
IIpaBunbHasgs  nupaMunia.
VYceuennas nupamuaa

[Mupamuna u ee anemeHTel. CeueHue
nupamuabl.  [IpaBunbHas —nupaMmuza.
VYceuenHas nupamuia

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.5

CopneprkaHue yueOHOTO MaTepraa

BoxoBas u noaHas | [Timomans 00KOBOI1 u TTOJTHOM
MTOBEPXHOCTh IIPU3MBL, | TOBEPXHOCTU MPU3MBI, TUPAMU/IBI
MUpaMUIBI KomOunupoBanHoe 3aHstue

Tema 7.6 CogepxaHue yaeOHOTO MaTepHralia

Cummerpuss B KyOe,

CI/IMMeTpI/IH OTHOCHUTCIIBHO TOYKH,

napasuiesienumnene, npsAMoM, 1miIockocTu. CuUMMETpus B
MpU3Me, MUpaMuJIe Kybe,  mapamienenumnene, ImpusMme,
nupamuae

KombOunupoBanHoe 3aHsTue
Tema 7.7 IIpogeccnonaibHo-
IIpumMepsl CcUMMETpUN B | OpPUEHTHPOBAHHOE coaep:kaHue
npodeccun (conepskaHue NMPUKJIATHOTO MOTYJIS)
CummeTpust B HpUPOJE, ApPXUTEKTYpE,
TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Copepxanue yaeOHOTO MaTepHrala
IIpaBunbHbIE [IoHsATHE NMPAaBUIBHOIO MHOTIOI'PAHHUKA.
MHOTOTPAHHHUKH, ux | CBoiicTBa MPaBUJIBHBIX
CBOICTBA MHOTOTPAaHHUKOB
[IpakTrueckoe 3aHsTHE
Tema 7.9 Cogepxanue yaeOHOTO MaTepHrala
Humusap, ero | Hunmunap um ero snementsl. CeueHue

cocraBistromue. CeueHue

MWIMHIpA (TTapaiieTbHOe OCHOBAHHIO U

WIAH]IPA ocu). Pa3zBepTka mumHapa
KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.10 IIpodeccnonanbHo-

Komnyec, €ro | OpUEHTHPOBAHHOE co/iep:kaHue

cocraBistromue. Ceuenue

(conep:xaHue NPUKJIATHOTO MOAYJIA)

KOHYyca Konyc u ero »snementsl. CeueHue
KOHyca (TapajuiebHOE OCHOBAaHUIO H
MPOXOsIIee yepes BEpIIUHY),
KOHUYeckue ceueHus. Pa3BepTka koHyca
KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.11 CogepxaHue yaeOHOTO MaTepualia

VY ceueHHbIi KOHYC. | YceueHHblii koHyc. Ero oOpasyromias u

Ceuenue YCEUEHHOTO | BeIcoTa. CeueHue yCe4eHHOro KOHyca

KOHYyca KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.12 Coneprkanue yaeOHOTO MaTepuaa

[ap u cdepa, ux ceueHust

[Map U chepa. B3aumnoe
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pacriosnio)xeHue cdeppl U IUIOCKOCTH.
Ceuenue mapa, cepsl

KoMOuHMpoBaHHOE 3aHsITHE

Tema 7.13 Coneprkanue yaeOHOTo MaTepuasa
ITonarue 06 o6beme Tena. | [loustue 06 oO6veme Teaa. OObeM KyOa
OTtHoueHue 00BEMOB | M TPAMOYTOJBHOTO TMMapaslIe/IeHIIe/Ia. 4
NOJIOOHBIX Tel Ob6Bvem IPU3MBI u LWIMH]pA.
OtHomieHne 00BEMOB MOAOOHBIX TeI.
I'eomeTprueckuii CMBICI OIPEACIIUTENS
3-T0 mopsiIKa
KoMOuHHUpOBaHHOE 3aHATHE
Tema 7.14 Coneprkanne yaeOHOT0O MaTepuasa
O0bemMbl M IVIOWAMM | OGpembl MUPaMHABL M KOHyca. O6beM 2
TIOBEPXHOCTEH Tel mapa. [1nomaau moBepxHOCTEH TE
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 7.15 CogepxaHue yaeOHOTO MaTepHralia
KombOunanuu KoMOuHammu reoMeTpuaecKkux Tel
MHOTOTPaHHMKOB M Tell | [IpakTH4yecKoe 3aHsATHE 4
BpalieHus
Tema 7.16 Coneprkanue yaeOHOT0O MaTepuaa
I'eomeTpuueckue Hcnonp3oBanne KOMOHMHAIHA
KOMOHMHALMY HA IPAKTUKE | MHOTOTPAaHHMKOB M TEJ BpAICHUS B
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7a4ax 4
[IpakTrueckoe 3aHsATHE
Tema 7.17 Coneprkanne yaeOHOTO MaTepuasa
Pemrenue 3ama4y. | O0beMBbl ¥ TUIOMAAM TTOBEPXHOCTH
MHOrorpaHHMKM ¥ Teja | MHOTOTPAHHHUKOB U TEJI BpaIlleHHUs 4
BpALLCHUS KonTtponsHas pabora
Paznen 8. 16
IlepBooGpa3nasn
byHxkuumn, ee
NpuMeHeHue
Tema 8.1 Coneprkanue yaeOHOTO MaTepuaa
[leppooOpasHas QyHKuMU. | 3amaya O BOCCTAHOBJICHHH —3aKOHA
[TpaBuna HaxXOXJEHUS | IBMKEHUSI 1O HW3BECTHOM CKOPOCTH.
NePBOOOPA3HBIX [MonsTue WHTETPUPOBAHUS.
O3HakoMJIEHHE C TOHSITUEM HHTErpasia
U nepBooOpazHoi mist GyHkimu y=f(x). 4

Penrenue 3a1a4 Ha CBSI3b
MepBOOOpa3HOW W €€ MPOU3BOJHOM,
BBIUUCIICHHE  IEpPBOOOpasHOW  Juis
nanHou ¢yHkuuu. Tabmuma popMyn ams
HAXO0XJICHUS epBOOOPaA3HBIX.

I/I3yquHe ImpaBujia BBIYMCIICHUA
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nepBooOpazHoit

KoMOuHMpoBaHHOE 3aHITHE

Tewma 8.2 CogepxaHue yaeOHOTO MaTepualia

[Inomane KpHBONMHEWHOM | 3amaud, NPHBOIANIME K  IOHSATHIO

TpamneuuH. @opMmyina | orpeneieHHOr0  MHTerpajia — O

Herorona — JleitOauna BBIYMCIICHUM TUIOIIAA KPUBOJUHEUHOMN
Tpameuuu, O MEpPEMELIEHUN TOYKH. 2
IlonaTHe ompenenéHHOro HMHTErpaja.
I'eomerpuueckuii 1 GU3NUECKUN CMBICI
ompeneneHHoro wuHrerpana. Popmyna
Herorona— JleliOHuIa
KoMOuHHUpOBaHHOE 3aHATHE

Tema 8.3 Coneprkanue yaeOHOT0O MaTepuaa

Heonpenenennslii u | [ToHsiTHE HEONPEEIIEHHOTO UHTErpaja

ONpeIeNeHHbIA uHTerpaibl | KoMOHHUPOBAaHHOE 3aHSATHE 2

Tema 8.4 Coneprkanne yaeOHOT0O MaTepuaa

[TonsTne 00 | 'eomeTpuyeckuii CMBICII

ONIPEACICHHOM HHTErpale | OnpeeICHHOTO HHTerpajia 2

KaK wiomaan | KomOuHUpOBaHHOE 3aHATHE

KPUBOJIMHEWHOW Tpanenuu

Tema 8.5 IIpodeccnonanbHo-

OmnpeneneHHblil HMHTErpal | OpUEHTHPOBAHHOE coJeprKaHue

B KU3HU (conep:xaHue NPUKJIATHOTO MOAYJIA)
['eomeTpuyeckmit CMBICHT
omnpeneneHHoro uHrerpaia. Popmyna
Hgerorona - JleiiOHuma. 4
Pemienue 3amay Ha  NpUMEHEHHE
WHTErpaja TUTSt BBIYHMCIICHUS
bU3HYECKUX BEIMYHMH U TUTOIIaIeH
[IpakTrueckoe 3aHsATHE

Tema 8.6 Coneprkanue yaeOHOT0O MaTepuaa

Pemenue 3anay. | [lepooOpasnas ¢ynkuuu. IlpaBuia

IlepBooOpa3Has (QyHKIUH, | HAXOXKICHUS  [EPBOOOPA3HBIX. Ee 2

€€ IPUMEHEHUE MIPUMEHEHUE
KonTtponbHas pabora

Paznen 9. 18

Crenenn " KOPHH.

CrenenHasi QyHKIuA

Tema 9.1 Coneprkanne yaeOHOT0O MaTepuaa

Crenennas ¢yHkuus, ee | [lIoHsTHe KOpPHS N-OM CTCMEHH W3

CBOICTBA JEUCTBUTENBHOrO  yucina. DyHKuUu
y=%X wux cBoiicTBa u TpaduKH. 4

CBolicTBa KOpHSI N-Oi CTENEHU
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KoMOuHMpoBaHHOE 3aHATHE

Tema 9.2 CogepxaHue yaeOHOTO MaTepuala
ITpeoOpazoBanue [IpeobpazoBanue HppaMOHAIBHBIX
BBIPKEHUN C KOPHAMH N- | BBIPAKCHHM 4
Ol cTeneHn Komb6unupoBanHoe 3ansarue
Tema 9.3 Copneprxanue yueOHOTO MaTepuana
CpoiictBa  ctenenu ¢ | [lousatue CTENEHU C JTF0OBIM
paloHaIbHBIM U | paMOHAIbHBIM IIOKA3aTEJIEM.
JENCTBUTEIBHBIM Crenennble (yHKIWH, UX CBOWCTBA WU 2
MOKa3aTeIsIMU rpaduku
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 9.4 Coneprkanue yaeOHOTO MaTepuaa
Pemenne PaBHOCWIIBHOCTD UppanMOHAIbHBIX
HPPALUOHAIIBHBIX YpaBHEHUN W HEPABEHCTB. MeEToAbl MX
YPaBHEHMU U HEPABEHCTB | pemieHus. PemieHue HppanroHaIbHBIX 6
ypaBHEHUHN U HEPABEHCTB
KoMOuHHUpOBaHHOE 3aHATHE
Tema 9.5 Coneprkanue yaeOHOTO MaTepuaa
Crenenu 151 KOpHHU. | OmpenieJieHre  CTETEeHHON  (YHKIUH.
CrenenHast GyHKITHIS Hcnonp3oBanue €€ CBOWCTB  IIpU 2
pelIeHun ypaBHEHUI U HEPABEHCTB
Kontponbhas padota
Paznea 10. 18
IHoka3aTenbHas
byHkuus
Tema 10.1 Cogepxanue yaeOHOTO MaTepHrala
[TokazarenpHas ¢yHkus, | Crenedn c MIPOU3BOJILHBIM
€€ CBOMCTBa NEeHCTBUTENbHBIM MTOKa3aTeNeM.
Onpezenenne mokazaTeIbHON (PYHKITUH,
ee cBoiicTBa W Tpaduk. 3HAKOMCTBO C 4
MPUMEHEHUEM MOKa3aTeIbHON
¢ynkunu. Pemenue mokaszarenbHBIX
yYpaBHEHUI (yHKIIMOHATIBHO-
rpadu4ecKuM METOI0M
KoMOuHMpoBaHHOE 3aHATHE
Tema 10.2 Coneprkanue yaeOHOTO MaTepuaa
Pemenne mnoxkasarenbHbIX | PemieHne IMoOKas3aTeabHBIX  ypaBHEHUH
YPaBHEHUH U HEPABEHCTB | METOJOM YPaBHHBAaHUS IOKAa3aTelei,
METOJIOM BBEJICHUSI HOBOW NEPEMEHHO, 8

($yHKLIMOHATBHO-TpaUIeCKUM
MeToJIoM. PemeHue IOKa3aTeIbHBIX
HEPaBEHCTB

[IpakTrueckoe 3aHsTHE

Tema 10.3

CopneprxaHue yueOHOTO MaTepraa
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CucreMnl IOKa3aTelIbHBIX

Pemenue CUCTEM OKa3aTeIbHBIX

YPaBHEHUU YpaBHEHUHU 4
KomOunupoBanHoe 3aHstue

Tema 10.4 Coneprkanue yaeOHOTo MaTepuasa

Pemenue 3a7a4. | Pemenne moka3aTeNbHBIX YpaBHEHUH

[TokazatenbHasd GyHKIMS | METOJOM YpaBHUBAHHUs TOKa3aTened
METO/IOM BBEJICHHSI HOBOW IMEPEMEHHOM. 2
Pemienne nmokaszarenbHbIX HEPABEHCTB
KontponsHas pabora

Pasznen 11. Jlorapudmnbl. 30

Jlorapudmunueckas

byHkuus

Tema 11.1 Cogepxanue yaeOHOTO MaTepHrala

Jlorapudpm yucaa. | Jlorapupm umcna. JlecATHUHBIA U

JlecaTuyHbIN U | HATypaJIbHBIN JOTapu(MBbl, YUCIIO €

HaTypanbHbIH J0orapudmsl, | KoMOMHMPOBAHHOE 3aHSATHE 4

YHCIIO €

Tema 11.2 Coneprkanue yaeOHOTo MaTepuasa

CpoiictBa  norapu¢mos. | Coiicta  jorapudmoB.  Omnepanus

Omneparust norapu(pMUPOBaHUSI. 6

norapuMUPOBaAHUS KoMOuHMpoBaHHOE 3aHITHE

Tema 11.3 CogepxaHue yaeOHOTO MaTepualia

Jlorapudmudaeckas Jlorapudpmuueckass GyHKIMS U €e

(GyHKIMS, ee CBOMCTBA CBOMCTBA 4
KoMOuHHUpOBaHHOE 3aHATHE

Tema 11.4 CogepxaHue yaeOHOTO MaTepuala

Pemenue [TonsiTne JTOTapu(pMUIECKOTO

norapupMuIecKux ypaBHEHUSL. Omnepanus

YPaBHEHHH ¥ HEPABEHCTB | porenmupoBanus.  TpH  OCHOBHBIX
METOJIa PEUICHUS JIOTapu(PMUIECKUX 8
YPaBHEHHUN: ($yHKIMOHATIBHO-
rpaduyeckuil, METO/I MOTEHIUPOBAHUS,
METOJI BBEJCHHUS HOBOW TMEPEMEHHOM.
Jlorapudmudeckue HepaBEeHCTBA
KoMOuHHUpOBaHHOE 3aHATHE

Tema 11.5 CopepxaHue yaeOHOTO MaTepHrala

Cucremsl Anroputm peueHus CUCTEMBI

JorapupMUUECKUX YpaBHEHHI. PaBHOCMIIBHOCTH

ypaBHEHUM Jorapu(pMUIECKUX YpaBHEHUH " 2
HEPABEHCTB
KoMOuHHUpOBaHHOE 3aHATHE

Tema 11.6 IIpodeccnonanbHo-

Jlorapudmsl B npupojc ¥ | OpHEHTHPOBAHHOE co/iep:kaHue

TCEXHUKC

(conep:xaHue NPUKJIATHOTO0 MOAYJIA)
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[Ipumenenue Jorapudma. 4
Jlorapugmuueckasi cupaib B MPUPOIE.
Ee MmaremaTnueckue cBOMCTBA
[IpakTrueckoe 3aHsTHE
Tema 11.7 Coneprkanne yaeOHOT0O MaTepuaa
Pemenne 3agad. | Jlorapudpmuueckas Qynkuus. Pemenue
Jlorapugmsr. IPOCTEHIINX JorapupMUUECKUX 2
Jlorapudmuueckas yYpaBHEHUI
byHKIUSA KontponsHas pabora
Pa3znen 12. YpaBHenusi u 28
HEPaBEHCTBA
Tema 14.1 Coneprkanne yaeOHOTO MaTepuaa
PaBHOCHIIBHOCTB PaBHOCWIIBHOCTB YpaBHEHUH u
YPaBHEHWM U HEPABEHCTB. | HepaBeHCTB. Ompenenenusi. OCHOBHBIE
OO1ye METOABI PEIEHNsT | TEOPEMbl PAaBHOCHIIBHBIX IIEPEX0Jax B 4
ypaBHEHHMSIX M HepaBeHcTBax. OOmrue
METOJbl PEIICHUS YPAaBHEHHU: NEPEXOJ
OT paBeHCTBa (YHKIMHA K PaBEHCTBY
apryMeHTOB JUIS MOHOTOHHBIX
(GyHKUMH, METOA  pa3loXKeHus Ha
MHOKUTEIH, METOJ BBEIEHUS HOBOMU
NIEPEMEHHOI, ($yHKIMOHATIBHO-
rpaduuecKuii MeTo
KombOunupoBanHoe 3aHstue
Tema 14.2 Coneprkanne yaeOHOT0O MaTepuasa
I'padpuaeckuit Meron | O0mme MeTOoabl pEIIeHUs] HEPaBEHCTB:
pelieHus YPaBHEHMH, | Iepexos OT CpaBHEHHsS 3HAYCHUU
HEPABCHCTB (GyHKIMH K  CpPaBHEHUIO 3HAYCHUH
apryMeHTOB TUIs MOHOTOHHBIX 4
byHKIMH, METO[ MHTEPBAJIOB,
(GyHKIMOHATBHO-TpAQUUECKHI  METOI.
['padpuaeckuit METOJ pereHus
ypaBHEHUH U HEPABEHCTB
KoMOuHHUpOBaHHOE 3aHATHE
Tewma 14.3 CopepxaHue yaeOHOTO MaTepHrala
VYpaBHenus U HepaBeHCTBa | Omnpenenenue  Moxynis.  Packpeitue
C MOZYJIEM MoAyJs 1o omnpezenenuto. llpocrenmue
YPaBHEHHs M HEPABEHCTBA C MOIYJIEM. 4
[IpuMeHEeHHEe paBHOCWIBHBIX IIEPEX0J0B
B OIPENCICHHBIX TUIAX YPaBHEHUU H
HEPABEHCTB C MOJYJIEM
KomOunupoBanHoe 3aHstue
Tewma 14.4 CogepxaHue yaeOHOTO MaTepualia

YpaBHEHHUs U HEPABEHCTBA

3HaKOMCTBO c MapaMeTPOM.
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C mapameTpaMu

[Ipocreiilie ypaBHEHUS U HEPABEHCTBA
C ITapaMeTpoM

KoMOuHMpoBaHHOE 3aHsITHE

Tema 14.5 IIpodeccnonanbHo-
CocraBiieHHE W peLICHHE | OpPUEHTHPOBAHHOE coJep:KaHue
npoecCHOHANBHBIX 3a/ad | (coAep:KaHHe MPUKJIATHOTO MOXYJISA)
C IOMOIIBIO YPaBHEHUU Pemienne TEKCTOBBIX 3a1a4 8
Ipo¢eCCHOHATIBHOTO COAEPIKaHUS
[IpakTrueckue 3aHATUS
Tema 14.6 Coneprkanne yaeOHOT0O MaTepuaa
Pemenue 3amay4. | OOmme METONbl pelieHUs YpaBHEHUH.
VYpaBHEHMS U HEPABCHCTBA | YpaBHEHUS W HEPABEHCTBA C MOJIYJIEM U
C mapaMeTpaMu 2
[IpakTrueckoe 3aHsATHE
IIpomexyTounas arrecranus (JK3aMeH) 10
Bcero: 322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JAUCHUIIVIMHBI YII.11 MATEMATHKA

3.1. MarepuajbHO-TeXHHYECKOE o0ecneueHue

Peanuzanmss mporpaMMbl IHCHMIUIMHBEL TpeOyeT Hamu4us Yy4eOHOTO
KaOMHETa MaTeMaTUKHU.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIONUXCS;

- pabouee MecTo MmperoaaBaTeIs;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TTOCOOUIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3Q/TaHMS IJ11 KOHTPOJIBHBIX PadoT;

- MpoeCCHOHAIBHO OPUCHTUPOBAHHBIC 3aaHUS;

- MaTepualbl YK3aMEeHa.

Texnuueckue cpeacTra 00ydeHUs:

- TICPCOHAIBHBIA  KOMIIBIOTEp C  JIMICH3UOHHBIM  IPOTrPAMMHBIM
oOecreueHUEM;

- POEKTOP C IKPAHOM.

3.2. HudopmanuonHoe odecnevyeHue 00y4eHUs
[lepeyernr y4eOHBIX W3JAHUN, HHTEPHET - PECYPCOB, TOTOJHUTEIHHOM
JIUTEPATYPHL.

OcCHOBHbBIE HCTOYHUKH:

1. Maremaruka y4€eOH. TUISt CTYJIEHTOB YUPEKICHUAN
cpea.npod.odpazoBanus;1-e uznanue, bammaxos M.H.

2. Maremaruka.3a1auHuK: y4e0.mocobue Njsi CTYJEHTOB YUPEKICHHM
cpea.npod.obpazopanus. /bammakos M.M., 1-¢ wu3ganme, OOmecTBo ¢
OTPAaHUYCHHOW  OTBETCTBEHHOCTHIO  OOpa3oBaTEeNbHO-U3TATEIBCKUNA  IICHTP

«AxkaneMus

JIonoJIHUTEIbHbIE HCTOYHUKH:

1. AnreOpa ¥ Havaja MaTeMaTUYeCKOro aHanuza, reomerpus.l0 - 11
kiacc.bazoBblii u yIIIyoJI. YPOBHHU: yue0. 115 oO1ieo0pa3oBar.

yupexaeHuit/lH.A. AnumoB,}O.M.Komnsirun, M.B. TkaueBa u ap. — 8-e uzn. - M.:
[Ipoceemenue, 2020. — 463 c.

2. Marematuka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHaJu3a,
reometpusa. ['eomerpusa.bazoBeiii u yriayona. yposenb. 11-11 km: yueb. ans
obmeoopazoBart.opranuzanuit/ JI.C.Atanacan, B.®.6yry3os, C.b.Kanomues u ap.

— 8/- u3a. — M.: [IpocBemenne,2020. — 287 c.
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3. Anrebpa: yriyOneHHBIH Kypec ¢ pEeIIeHUsIMU U yKasaHusmu : [12+] /
H.JI. 3omotapena, FO.A. Ilonio, B.B. Ca3onoB u np. ; noa pea. M.B. @enorosa. —
6-e uzn. (91.). — Mockga : Jlaboparopus 3nanuit, 2021. — 549 ¢. - (BMK MI'Y —
IIKOJIE). - Pexum JOCTyTIa: 1o [TOINCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=602073 — bubmmorp. B xH. — ISBN
978-5-93208-501-1. — TekcT : 37eKTPOHHBIH.

4, Maremartrka: cOOpHUK 3amad 1o 0OazoBomy kypcy : [16+] / H.JIL.
3onotapesa, FO.A. Ilonos, H.JI. Cemenasiea, M.B. ®@enotoB ; nmox pea. M.B.
denotoBa. — 2-¢ U3., MEKTPOH. — Mocksa : JlaGopatopus 3Hanuii, 2020. — 243 c.
: wi. — (BMK MI'Y - mkone). — Pexum noctyna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595237- bu6muorp. B ku. — ISBN
978-5-00101-706-6. — TekcT : 37€KTPOHHBIH.

S. bynak, B.A. T'eomerpusi: yriyOlleHHBII Kypc C pEHICHHSIMH U
ykazanusimu : [12+] / B.A. bynak, H.JI. 3onotapeBa, M.B. ®enotoB ; mox pexn.
M.B. ®enoroBa. — 5-¢ uzn., ucrp. u nom. (311.). — Mocksa : Jlabopatopus 3HaHHI,
2018. - 601 c. : un. — (BMK MI'Y — mikone). — Pexxum goctyna: mo mojamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=561676— bubauorp. B KH. —
ISBN 978-5-00101-596-3. — TeKCT : 3MeKTPOHHBIA.
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4, KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JAUCHUIIVIMHBI YII.11 MATEMATHKA

KOHTpOJIB H OLCHKa PpPE3yJIbTaTOB OCBOCHHA yqe6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIACTCA TPCIIOAABATCIICM B IHPOHCCCC TIPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BbIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$I HHIUBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/II\/II.

Paznen/Tema

Tun oueHOYHBIX MePONPUATHS

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 I1-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 1I-
0/¢c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 1I-
0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3,10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

YcrHbIi onpoc

MareMaTH4eCKUIl TUKTAHT
NunuBuayanpHas caMOCTOSTENbHAs paboTa
[IpencraBienue pe3yabTaToB MPAKTHYECKUX
pabor

3amuTa TBOPYECKHUX padoT

3amuTa UHAUBUAYATbHBIX IPOEKTOB
KonTtponbHas pabora

BrinonHenne 3x3aMeHallUOHHBIX 3aJaHui

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 I1-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-
0/¢c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 1I-
0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3,10.4

P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

YcrHbIi onpoc

MareMaTH4eCKUI TUKTAHT
NunuBuayanpHas caMOCTOSTENbHAs paboTa
[IpencraBnenue pe3yabTaToB MPAKTUUECKUX
pabot

3amuTa TBOPYECKHUX padoT

3amuTa UHAUBUAYATbHBIX IPOEKTOB
KonTtponbHas pabora

BrimmonHeHne 3x3aMeHaMOHHBIX 3adaHui
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P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 1I-
0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 11-
0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr 9.1,9.2,9.3,9.49.5

P 10, Tems! 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYeTHbII onpoc

Maremarndyeckuii TUKTAHT
NunuBuayanpHas caMOCTOSITeTbHAs padoTa
[IpencraBnenue pe3yabTaToB MPaKTUYECKUX
pabor

3amuTa TBOPUYECKUX pabOT

3alnTa HHAUBUAYAIbHBIX IPOEKTOB
KonTtponsHas pabora

BrinmonHenne 3xk3aMeHallMOHHBIX 3aJaHnui

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 1I-
0/¢c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 1I-
0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

TectupoBanue

VYeTHbII onpoc

Maremarundyeckuii TUKTAHT
WuauBuayanbHas caMocTosTeNbHAs paboTa
[IpencraBnenue pe3yabTaToB MPaKTUYECKUX
pabor

3amuTa TBOPUYECKUX pabOT

3amuTa UHAUBUAYATbHBIX IPOEKTOB
KontponbHas pabora

BrinonHenne 3k3aMeHallMOHHBIX 3aJaHnu

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 I1-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1,5.2

P1,Temal.1,1.2,131I-0/c,1.4,15,1.6

P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c,
4.8,4.9, 410,411

TectupoBanue

YcrHbIi onpoc

MareMaTH4eCKUI TUKTAHT
NunuBuayanpHas caMOCTOSTENbHAs paboTa
[IpencraBieHue pe3yabTaToB MPAKTHYECKUX
pabot

3amuTa TBOPYECKHUX padoT

3amuTa UHAUBUAYATbHBIX IPOEKTOB
KontponsHas pabora
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P5, Temrsr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-
0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 1I-
0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2, 12.3, 12.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, P 12,
Temsr 12.1, 12.2, 12.3

BrinonHenne 3k3aMeHallMOHHBIX 3aJaHnui

P1,Temal.1,1.2,131I-0/c,1.4,15,1.6
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-

0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temsnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 11-
0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TectupoBanue

VYeTHbII onpoc

Maremarndyeckuii JUKTAHT
NunuBuayanpHas caMOCTOSITeNbHAS padoTa
[IpencraBnenue pe3yapTaToB MPaAaKTUYECKUX
pabor

3amuTa TBOPUYECKUX paboT

3alnTa HHAUBUAYAIbHBIX IPOEKTOB
KonTtponbHas pabora

BrinonHenne 3k3aMeHallMOHHBIX 3aJaHU

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temrr 6.1, 6.2,6.3,6.4,6.5, 6.6, 6.7 T1-
0/, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3,10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYeTHbII onpoc

MareMaTH4eCKUIl TUKTAHT
NunuBuayanpHas caMOCTOSTENbHAs paboTa
[IpencraBnenue pe3yabTaToB MPAKTHYECKUX
pabor

3amuTa TBOPYECKHUX padoT

3amuTa UHAUBUAYATbHBIX IPOEKTOB
KonTtponbHas pabora

BrinonHenne 3x3aMeHallMOHHBIX 3aJaHUI
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