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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHOUTLIAHBI
OVIL.03.Y MATEMATHUKA

1.1. O61acTh NPUMEHEHUs] IPOTPAMMbI
[IporpaMMa y4eOHONM AWUCUMIUIMHBI SIBISETCS YacThi0 MPOrPaMMBbI MOJATOTOBKHU
KBaJIM(UIIMPOBAHHBIX pabouunx, ciayxamux B cooTBeTcTBUH ¢ PI'OC CIIO mo
npodeccun 35.01.19 Mactep camoBo-IapKOBOTO | JAaHAIIAQTHOTO CTPOUTEIIHCTBA

1.2. Mecto y4eOHO! AMCUMIUIMHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKH
KBAJIM(PUIMPOBAHHBIX Pad0uYMX, CJIAYKAINMX. JUCHUIUIAHA OTHOCUTCA K
npoUIBHBIM AUCIUILTHHAM 00111€00pa30BaTEIbHOMN MOATOTOBKH.

1.3. llesin 1 321244 y4eOHOI JUCHUIIMHBI — TPEOOBAHMS K pe3yJibTaTaM

OCBOCHUSA YU4eOHOU TMCIHUIIIUHBI:

Conepxkanue mnporpamMmbl «MaTeMaTrvka) HalpaBJI€HO Ha JOCTHUKEHUE

CIEIYIOIIUX LETICH:

— obecnieyenune choOpMUPOBAHHOCTH MIPEICTABICHUN O COIIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MaTEMATHUKHU;

— obOecneueHue C(HOPMUPOBAHHOCTH  JIOTMYECKOIO, aJTOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIIIICHHUS;

— obecrnieyeHne cHOPMUPOBAHHOCTA YMEHHHA TPUMEHSTH IOJYyYEHHBIC 3HAHUS
IIPU PEIICHUU PA3IUYHbIX 33/1a4;

— obecnieyenne cHOPMUPOBAHHOCTH MPEJCTABICHUNH O MaTeMaTHKE KaK 4YacTu
OO0IIEYeNIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIONIEM
OIMMCHIBATh U U3y4YaTh PEATbHBIC TTPOIIECCHI U SIBJICHUSI.

OcBoeHue cofepkaHusl yueOHON TUCIMIUIMHBL «MaTeMatnka» oOecreurnBaeT

JTOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

—  c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTHKE KaK YHHBEPCAIBHOM
S3BIKE HAyKW, CPEACTBE MOJCIMPOBAHUS SBICHUW WM TIPOIECCOB, UACAX H
METO/IaX MaTEeMaTHKH;

—  TIOHUMaHUE 3HaYUMOCTH MaTEMaTUKU JUIsl HAYYHO-TEXHUYECKOTO Iporpecca,
chOpMHPOBAHHOCTh  OTHOIIEHUS K  MaTeMaTWUKe Kak K  4acTu
OOIIEYeIOBEYECKON KYJIbTYphl 4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTE€MaTHUKH, YBOJIOIIUEN MAaTEMAaTUYECKUX UJIEH;

—  pa3BUTHE JIOTMYECKOTO MBIIIJICHUSI, MPOCTPAHCTBEHHOTO BOOOPaKEHHS,
QITOPUTMUYECKOW  KYJIBTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE,
HEOOXOaUMOM JUIsi  Oyaymied mnpodeCCHOHAIBHOM — ACSTEIbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUsS U CAaMOOOPa30BaHMUS;

—  OBJAJICHHEC MaTEMaTHYCCKUMHU 3HAHUSMU U YMECHHUSIMH, HCOOXOIMMBIMU B TIO-
BCCIHCBHOW JKM3HHU, [IJI1 OCBOCHHS CMEXHBIX C€CTECTBEHHO-HAyYHBIX
JTUCIUTIIMH W JUCHUIUIMH TPO(PECCHOHATLHOTO IHKIA, I TIOJyYCHHUS
oOpazoBaHus B 001acTsAX, HE TPeOYIOIUX YIIIYOJIEHHONW MaTeMaTU4YeCKOM
MOATOTOBKU;



TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAMOOOPa30BaHUIO,
Ha MPOTSHKEHUM BCEH JKU3HU, CO3HATEJIbHOE OTHOIICHHE K HEMPEePHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIEMTHON MpodecCuoHaIbHON U 00IIEeCTBEHHOM
JIESITEIbHOCTH;

FOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOSITEJILHOM  TBOPYECKOH U
OTBETCTBECHHOH IEATEIHHOCTH,

TOTOBHOCTh K KOJUIGKTHBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenbHOM, OOIECTBEHHO TMOJE3HOH, Y4YeOHO-HCCIeN0BATEIBLCKOM,
IIPOCKTHOM U JPYTUX BUJAX ACATECILHOCTH;

OTHOIIICHHE K MPOGECCHOHAIBHON JIEITCIPHOCTH KaK BO3MOXKHOCTH YYaCTHS

B peLIeHUH JNYHBIX, OOIIIECTBEHHBIX, rocyJapCTBEHHBIX,
O0IIeHAIIMOHATIBHBIX ITPO0JIEM;
MeTanpeIMeTHbIX:

YMEHUE CAMOCTOSITEBHO ONPENENsITh LETU JEATeIbHOCTH U COCTABISTH
IUTaHbI JIEATENBHOCTH; CAMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBAThH AESITEIBbHOCTD; UCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JIOCTHDKEHMSI TIOCTaBJICHHBIX IIeJIed M peanu3aldd TUTAHOB JESTEIbHOCTH;
BBIOMPATDH YCIEIIHBIE CTPATETUH B PA3IIMYHBIX CUTYAITUSX;

YMEHHME MpPOAYKTHUBHO OOLIaThCSI U B3aMMOJCHCTBOBATH B IPOLECCE
COBMECTHOM JEATENbHOCTHU, YYUTHIBATh TMO3UIMH JPYTUX YYACTHUKOB
NEeATeIbHOCTH, Y(PPEKTUBHO pa3peniaTb KOHPIUKTHL;

BJIQJICHUEC HaBBIKAMU IIO3HABATEIBHOM, Y4YEOHO-UCCIEAOBATEIBCKOU U
MIPOCKTHON JEATEIbHOCTH, HABBIKAMH pa3pelieHus: mpoOJieM; ClioCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY IOWCKY METOJIOB PELICHUS MPAKTHYECKUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

TOTOBHOCTh U  CIIOCOOHOCTh K CaMOCTOSITENIbBHOW  HMH(POPMALMOHHO-
MO3HABATENILHON JICSITEIbHOCTH, BKIIOUas YMEHHUE OpPUCHTUPOBATHCA B
pa3IMYHBIX  HCTOYHUKAX HMHPOpMAIMKM, KPUTUYECKU OICHUBATh M
UHTEPIPETUPOBATH MHGOPMAIIHIO, TOTYYaeMYI0 U3 PA3TMUYHBIX HCTOYHUKOB;
BJIAJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SCHO, JJOTUYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3pEHUs, UCIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPENICTBA;
BJIaJICHUE HABBIKAMM  TIO3HABAaTEIbHOM  peIeKCMHM KaKk  OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB U
OCHOBAHM, TpaHUI] CBOEr0 3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEIbHBIX
3aJla4y ¥ CPEJCTB ISl UX JOCTUKEHUS;

LEJIEYCTPEMIIEHHOCTh B TIOMCKAX M MPUHATHH PEUIEHUI, COOOpa3UTEIbHOCTD
Y UHTYULHS, PA3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTaBICHUI; ClIOCOOHOCTD
BOCTIPMHUMATH KPacoTy U TAPMOHHIO MHPA;

npeaIMeTHBIX:

c(OPMHUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTUKE KakK YacTH MHPOBOM
KyJIbTYphl M MECT€ MaTeMaTHKU B COBPEMEHHOW IMBHIIM3AIMH, CIOCO0ax
OIMCAHMS SIBJICHUH pPealbHOTO MUPa Ha MATEMAaTHYECKOM SI3bIKE;
c(hOpPMHPOBAHHOCTh TMPEACTABICHUN O MAaTeMaTHYECKUX TMOHSATHUSAX Kak
BOKHEUIITUX MAaTEMaTHYECKUX MOJIENSIX, TO3BOJISIONINX OMMUCHIBATD U U3y4YaTh



pa3HbIE MPOLECCHl U SIBJICHUS, IOHUMAHUE BO3MOXKHOCTH aKCHOMATUYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPUI;

BJIAJICHUE METOJAaMHU JIOKAa3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHUE HX
MPUMEHSTh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJE PEIICHHS
3aj1ady;

BJIAJICHUE  CTAHJAPTHBIMA  NPUEMAaMH  PELIEHUS  pPAMOHANBHBIX U
UppalMOHATIbHBIX, IIOKA3aTEJIbHBIX, CTEINEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHUM W  HEPABEHCTB, MUX CHCTEM; MCIIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MMPOrpaMM, B TOM YHCJE JJIsI MOUCKA NYTH PEUICHHUS U
WJUTIOCTPALAN PEIICHUS YPABHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTD IIPEICTABICHUMN 00 OCHOBHBIX MTOHSATHUSX
MAaTEMATHYECKOr0 aHaJlM3a W WX CBOMCTBAaX, BJIAJCHUE YMEHHUEM
XapaKTEePHU30BaTh MOBEICHUE (PYHKIIUN, UCTIOIh30BAHNE TIOMYUYCHHBIX 3HAHUM
JUISl OITMCAHUS M aHAJIN3a PEaIbHbBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IIOHATUAMU O IUIOCKMX W IMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, WX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTH
YMEHUSI pacro3HaBaTh reoMeTpuueckue (GUrypbl Ha 4epTekax, MOJACISIX U B
peaIbHOM MUPE; TPUMEHEHNE U3YyUYEHHBIX CBOMCTB F€OMETPUUYECKUX DUTYp U
dbopMyn Ui penieHus TeOMETPUUYECKHX 3ajad W 3a7a4 C MPaKTHYECKUM
COCPKAHUEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUM O Tpolleccax U SBJICHUSAX, WMEIOIINX
BEPOSITHOCTHBI XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM
MHPE, OCHOBHBIX TMOHSATUAX 3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEMN; YMEHHM
HaxOJIUTh U OLICHUBATh BEPOSTHOCTU HACTYIUICHUSI COOBITUN B MPOCTEUIINX
MMPAKTUYECKUX CHUTYallMIX M OCHOBHBIC XAPAKTCPUCTUKHU CIYyYANHBIX
BEJINYMH;

BJIAJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMm
IIPY PELICHUU 3a]a4.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPAMMBbI Y4€OHOI M CUMILIUHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs 417 dac, B TOM 4ucie:

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 286 vaca;
CaMOCTOATENBHOM paboThl oOy4varomierocs 131 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JINCIUTLIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BUbI Y4eOHOH padoThl

Bua yueOHoii padoThI Oobvem uacos
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 417
Oo0s13aTeIbHAN aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 286

B TOM 4YHCJIC.

71a00paToOpHbIE paOOTHI —

PAKTUYECKUE 3aHITHUS 142

KOHTPOJIbHBIE paOOTHI —

KypcoBasi paboTa (IIpOeKT) (He npedycmompeHo) —

CamocrosiTeibHas padboTa o0y4awierocs (Bcero) 131

Hmoeosas ammecmayus 6 ghopme
Konnokeuyma,
ougppepenyuposarnro2o 3auema
9K3AMEHa




2.2. TemaTu4ecKuii IJIaH U copep:xkanue ydeoHou nucuuniannsl OYIL03.Y Martematuka

HaumenoBanue
pa3jaena, TeM

Conep:kanue y4e0OHOro MaTepuaJa, 1ad0paTopHble padoThl M NPAKTUYECKUE 3AHATHS,
CcaMOCTOsITe/IbHASA padoTa o0yuawuuxcs, KypcoBasi padbora (PoeKT) (eciu npedycmompennt)

O0beMm
4acoB

YpoBeHb
OCBOEHUS

1

2

4

BBenenue

Conep:kaHue y4yeOHOro MarepuaJa:

MaremaTrKa B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMAITHOHHBIX TEXHOJIOTUSIX U MPAKTHIECKOM
JESATEIIBHOCTH.
Ienu u 3a1aun U3y4eHHsl MaTeMaTUKU Ipu ocBoeHnH cnenuanbHocTei CI10.

Paznes 1. PASBBUTHE ITOHATHUSA O YUCJIE

34

Tema 1.1. Ilesnblie u
panuoHaJbHbIE YUCJIA

Coaep:xaHue y4eOHOIro MaTepHuaJia

Harypanbabie uncna. Lensie uncna PanronanpHble ynciaa. ApupMETHISCKIE ONepalliid B MHOKECTBE
panoHaNbHBIX yKces. O0OpallieHne MepuoaNIecKux Ipoodeil B OOBIKHOBEHHEIE.

IIpakTH4YecKoe 3aHATHE.

Apudmernueckue 1eficTBUS Ha/l YUCTAMU.
Apudmernaeckue 1eiicTBUS Ha/l YHCITAMU.
Apudmernueckue 1eficTBUS Ha/l YUCIAMHU.
Apudmernueckue 1eiicTBUS Ha/l YHCIAMU.

CamocrosiTesibHas padoTa 00y4YaIUXCH:

M3yueHne KOHCIEKTa yueOHOro MaTepuaia.
Pabota ¢ 0cHOBHOI IUTEpPaTYpOH.

Tema 1.2.
JleiicTBUTEILHBIE
qucJaa

Coaep:xxaHue yueOHOro MaTepuaJia

I[eﬁCTBHTGHBHBIG quciia. HpI/I6J'[I/I)K€HI/I€ HGfICTBI/ITCJ'IBHBIX YHUCEJI KOHCUYHBIMU NCCATUYHBIMU )Ip06$[MI/I.

Moaynb JEMCTBUTENBHOTO YUCIIA.

IIpakTnyeckas padora:

Brinonsenue apI/ICI)MeTI/I‘leCKI/IX HeﬁCTBHﬁ Haa 9ucCiiaMu, COU€Tast YCTHBIC U NMCbMCHHBIC IIPUEMBI.
Brimonaenue apI/I(l)MeTI/I‘IeCKI/IX I[Cf/iCTBI/IfI Hana yucjiiaMu, code€Tas YCTHBIC U MIMCbMCHHBIC TPUEMBEL.
Brinonsenue apI/ICI)MeTI/I‘leCKI/IX HeﬁCTBHﬁ Haa 9ucCiiaMu, COU€Tas YCTHBIC U MIMCbMCHHBIC ITPUEMBI.
Brimonaenne apI/I(i)MeTI/ILIeCKI/IX }IeﬁCTBHfI Haa 9rucjiaMu, COUY€Tass YCTHBIC U MMCbMCHHBIC TPUEMBEIL.

CamocrosiTesibHasi paboTa 00y4alOUIerocs:

N3ydenne koHcnekTa yueOHOro MaTepuraia.
Pabota ¢ ocHOBHOI TUTEpaTypOH.

Tema 1.3.
I[Ipudau:keHHbIE
BbIYHCJICHUS.

Coaep:xxaHue yueOHOro MaTepuaJia

AbcomtoTHas norpemHocTb. OTHOCHUTENbHAS TIOTPEIIHOCTb.
JleWicTBUS HaJ IPUOIMKEHHBIMH 3HaYeHUAMH uncelsl. KoMIiekcHble yncha.




KoMmiiekcHbIe 4ncia

IIpakTHYecKoe 3aHATHE:

Haxosxnenne npuOIMmKeHHBIX 3HAYCHUIH BEJTMYHUH U MTOTPEITHOCTEH BhIUMCIECHUH (aOCOTIOTHON 1
OTHOCUTENIbHOM); Haxoxaenne npuoOarmKeHHbIX 3HAYeHUH BETUYMH U ITOTPEUTHOCTEH BEIYUCICHHHA
(abcomroTHOM M OTHOCUTENBHOM ); CpaBHEHHE YMCIIOBBIX BBIPAKCHUM.

CpaBHEHHUE YNCIIOBBIX BBIPAXKEHUII.

CamocTosiTesibHasi padoTa 00y4YarOmmMxcsi:

W3yuenne KOHCTIEKTa y4eOHOTO MaTepHraa.
PaboTa ¢ OCHOBHOM JHTEpaTypOH.

Paznen 2. KOPHU, CTEIIEHU U JIOT'APUDPMBbI

46

Pa3nes 2.1. KopHu u crenenn

22

Tema 2.1.1.
ApudmMernyecKkui
KOpPeHb HATYPAJIbHOM
CTeleHu

Coaep:xaHnue y4eOHOIro MaTepHuaJia

KopHu HaTypanpHON CTENEHU U3 YUCIa U UX CBOMCTBA.

IlpakTH4yeckoe 3aHsITHE.

Beruucnenue u cpaBHEHUE KOPHEM.
Beruuciienue u cpaBHeHHE KOpHEH.
BrinosHeHne pacueToB ¢ paguKalaMy.
BeinonHeHue pacyeToB ¢ paiuKajJaMH.

CamocTosiTesibHas padoTa 00y4YalOIUXC:

W3ydenne koHcniekTa yueOHOro MaTepuana. Pabora ¢ OCHOBHOM JTUTEPATyPOM.

Tema 2.1.2. Ctenens ¢
PAalMOHAJILHBIM U
el CTBUTEIbHBIM
nokKa3arejieM

Conep:xanue y4eOHOro MaTepuasa

CTGHGHI/I C paHI/IOHaHBHBIM II0OKa3aTCJIEM U UX CBOfICTBa. CTGHGHL C HGfICTBI/ITCJ'[BHBIM IIOKa3aTcJICM U UX
CBOMCTBA.

IIpakTHYecKoe 3aHATHE:

HaxoxxaeHue 3HaueHul cTeneHu, UCIOb3ysl TPH He00XOAUMMOCTH UHCTPYMEHTAIbHbIE CPEICTBA.
HaxoxneHue 3HaueHU cTeneHu, UCToNb3ys TP HEOOXOAUMOCTH HHCTPYMEHTANIbHbBIE CPECTBA.
PemreHne nokasaTenbHbIX ypaBHEHUMN.

Pemenne nokasaTenbHbIX ypaBHEHUM.

O3HaKOMJIEHME ¢ IPUMEHEHUEM KOPHEN U CTENIEHEHN IIPU BBIUNCICHUH CPEIHUX, IEJIEHUN OTPE3Ka B
«30JI0TOM CEYEHUM.

Pelrenne npukiiagHeIX 3a/1a4 Ha CJI0XKHBIE IIPOLICHTHI. BBINOIHEHNE IPOBEPOYHBIX 3aJaHUM.
O3HakoMIJIEHHE C IPUMEHEHHEM KOPHEW U CTEIEHE! MTPU BBIYUCIEHNH CPEIHMX, JEICHUH OTpe3Ka B
«30JIOTOM CEUECHUU.

Pemrenne npukiiagHeIX 3a/1a4 Ha CJI0KHBIE TPOLIEHTHL. BBITTOIHEHNE IPOBEPOYHBIX 3aJaHUMN.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

N3ydenne koHcnekTa yueOHOro MaTepuaia.
Pabota ¢ 0CHOBHOIi TUTEpaTYpOH.




Pa3nen 2.2. Jlorapugm.

Jlorapugm uncia

24

Tema 2.2.1.
Jlorapugmsi

Conep:kanue y4eOHOTro MaTepuaa

[Tonstue norapudma. OcHOBHOE JTOrapu(HMUIECKOE TOKISCTBO U €r0 MPUMEHEHUE TIPU PEIICHUN
MIPOCTEHIINX JIOTapu(MUIECKUX YPaBHEHUH.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

N3yuenune koHcmekTa yueOHOro matepuaia. PaboTa ¢ OCHOBHOM JIMTEpaTypoH.

Tema 2.2.2. CBoiicTBa
Jorapu¢pmon

Coaep:xaHue yueOHOro MaTepuaJia

OcHOBHBIE CBOMCTBa JOTapu(pMOB.
[TpymMeHeHre CBOMCTB Jiorapiu(MoB IpH NpeoOpa30BaHIH JIOrAPH(OMHUYESCKUX BBIPAIKCHUI.

HpaRTn'{eCKoe 3aHATHC:

Beinonnenue npeobpa3zoBaHuii BeIpaKeHUH, IpUMeHeHHe GOopMyJl, CBSI3aHHBIX CO CBOMCTBAMH CTEIIEHEN
u norapuMoB. BeimonHeHnne npeodpazoBaHmii BEIpaXKEHUH, TpUMEHEHHE (GOPMYIL, CBI3aHHBIX CO
CBOWCTBaMH cTeneHel u gorapudmon. OnpeneneHue 00J1acTH JOMyCTUMBIX 3HAUYCHUN
JIOTapU(PMHUUECKOTrO BBIPAXKEHHUS.

Omnpenenenue 00J1aCTH JOIYCTUMBIX 3HAUYCHUH JTOrapu(PMUIECKOTO BBIPAKEHHMSL.

Pemenue norapupMudeckux ypaBHEHHA.

Pemienue norapupMuuecKkux ypaBHEHUH.

CamocTosiTesibHas padoTa 00y4YarOIUXC:

M3yuenne KoHCeKTa yueOHOro Matepuaia. Pabora ¢ OCHOBHOM JIMTEpaTypoOH.

Tema 2.2.3.
HarypanbHble u
AecATHYHbIE
JIorapu(pmbl

Coaep:xaHue yueOHOro MaTepuaJia

O06o3HaueHne HATypaJIbHOTO U JAECSITUUHOTrO Jorapudma. HaxoxxneHune 3HaueHU HATYpadbHBIX U
JECSTUYHBIX JoraprudMoB ¢ momoIbio Tabnuil bpaguca n kaapKymsTopa.

IIpakTHYecKoe 3aHATHE.

[Ipeobpa3zoBanue norapuGMUUECKUX BBIPAKEHUH.
[TpeobpazoBanue morapuPMUIECKUX BBIPAKESHUMN.
[Ipeobpa3zoBanue norapuMUUECKUX BBIPAKEHUH.
[TpeobOpazoBanme 1orapuPMUIECKUX BBIPAKESHUMN.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

N3yuenune koHcnekTa yueOHOro matepuana. Pabota ¢ OCHOBHOM JIMTEpaTypoOH.

Paznea 3. IPAAMBIE U

IIJIOCKOCTH B ITIPOCTPAHCTBE

40

Tema 3.1. AkcnoMBI
cTepeoMeTpHu.
B3anmnoe
pacmnoJio:keHue
NpsAMBbIX B

Conep:xxaHnue yueOHOro MaTepuaJia

AKCHOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX. B3auMHOE pacronokeHne MpsMbIX B IPOCTPAHCTBE.
[TapamienbHOCTE IPSIMBIX B IIPOCTPAHCTBE.
[TapannenbHoCTh TpeX npsiMbIX. CKpeIyBaromuyecs IpsiMble. YToJ MEXY NPSIMbBIMH.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

10




IMPOCTPAHCTBE M3yuenne KoHCIEKTa yueOHOro Matepuana. Pabora ¢ OCHOBHOI IMTEpaTypOH.
Tema 3.2. Conep:kaHue y4eOHOro Mmarepuasa
IHapanneabHoCcTh [TapannensHOCTb NpsiMOii U TIockocTH. [lapannenbHocTs mnockoctell. CBoMCTBa MapaliesIbHbIX 2
NPSAMOI ¥ IVIOCKOCTH. | IJTIOCKOCTEH.
IMapajeqbHOCTH IIpakTHyeckoe 3aHATHE.
IJI0CKOCTei B3anmHoe pacnosioskeHue IpsSMbIX U TIIIOCKOCTEH.
B3aumHoe pacrosnoxeHue npsiMbIX U IIJI0CKOCTEN.
Yroa Mexay npsMbIMU
Yrois Mexay IpsSMBIMHU.
CamocTosiTesibHasi padoTa 00y4YarOmmxcsi:
W3ydenne koHcniekTa yueOHOro mMmatepuana. Pabora ¢ OCHOBHOM TUTEPATypOA.
Tema 3.3. Terpasap u | Conep:kanue yueOHOro MmaTepuajia 5
napaJuiesenumnes Terparap. [Tapannenenunen. M3o0paxkenue npoctpancTBeHHBIX Guryp. [loctpoenne ceuenuii.
Tema 3.4. Coaep:xaHue yueOHOro MaTepuaJia
IMepnenagukyasapHocTsb | [lepneHauKynsspHOCTb NPSAMOM U TIOCKOCTH. [Ipu3HaK nepneHauKyISIPHOCTH MPSMOM U TIOCKOCTH. 2
NPAMBIX U [lepneHuKyIsip ¥ HAKJIOHHAs YTOJI MEKIY NPSMOU U INIOCKOCTBIO
II0CKOCTel IIpakTnyeckoe 3aHsTHE.
TeopeMsbl 0 B3aMMHOM PACIOJI0KEHUH NPSAMOU U INIOCKOCTH.
TeopeMbl 0 B3aMMHOM PAacO0KEHUH MPSIMON U IIIOCKOCTH.
CamocrosiTesibHas padoTa 00y4YaIUXCH:
N3yuenune koHcnekTa yueOHOro matepuana. Pabota ¢ OCHOBHOM JIMTEpaTypoH.
Tema 3.5. Teopema o Coaepxanue y4eOHOIro MaTepuaa 5
Tpex Teopema o Tpex nepneHAuKysIsIpax.
NepneHAuKYyJIsipax IIpakTHyeckoe 3aHATHE.
[lepnieHiuKynsIp U HAKJIOHHAS.
[lepnieHIuKyNAp ¥ HAKJIOHHAS.
Teopema o Tpex nepneHanuKyIsapax.
Teopema o Tpex NepneHAUKYISIpax.
CamocrosiTesibHas paboTa 00y4alOIIMXCH:
N3yuenne koHcnekTa yueOHOTro MaTepuana. PaboTa ¢ oOCHOBHO# MTEpaTypoOi.
Tema 3.6. Coaepxanue yueOHOro MaTepuaa
Ilepnenguxkyaspubie | JIByrpanssiil yroi. [lepneHaukymasipHbIe MITOCKOCTH. 2
IUIOCKOCTH IIpu3Hak nepneHMKyIIpHOCTH IIJIOCKOCTEN.

IIpakTHYecKOe 3aHATHE.

JIByTpaHHBIN yroJI.

11




JIByrpaHHBIN yroJIL.
BeinosHeHne NpoBEpoOYHBIX 3a1aHui o TeMe «lIpsiMble U IITOCKOCTH B TPOCTPAHCTBEY.

BeinonHenue npoBepodHbIX 3aaHuil 10 Teme «lIpsMble ¥ INIOCKOCTH B IPOCTPAHCTBEY.

CamocTosiTesibHasi paboTa 00y4Yarommxcsi: 2
W3ydenne koHcniekTa yueOHOro Mmatepuana. Pabora ¢ OCHOBHOM TUTEPATypOA.
Paznen 4. KOMBUHATOPUKA 15
Tema 4.1. duementsl | Conep:kanue yueOHOro MaTepuajia 2 5
KOMOMHATOPUKH OcCHOBHBIE OHATHS] KOMOMHATOPHUKH. [lepecTaHOBKH, pa3MelIeHUs, COUETaHMsL.
IIpakTHYecKoe 3aHATHE. 4
Pemenue 3aa4 Ha OICYET YUCIIAa IEPECTAHOBOK, Pa3MELICHUM, COUeTaHUI.
Pemienue 3a1a4 Ha MoACYeT YKciIa NEPECTAHOBOK, pa3MELLICHUH, COYeTaHHH.
Pemenue 3a1a4 Ha 1oICYET YUCIIAa IEPECTAHOBOK, PA3MELICHUM, cCOueTaHUI.
Penienue 3a1a4 Ha MOACYET YKCiIa NEPECTAHOBOK, pa3MELLICHUH, COYeTaHHH.
CamocTosiTesibHas padoTa 00y4YarOIUXCs: 2
W3ydenne koHcnekra yuebHoro matepuana. Pabora ¢ ocHOBHOM TUTEpaTypoOil.
Tema 4.2. bunom Conep:xaHue yueOHOro MaTepuasa 3
HboToHA M ®opmyia 6uHoma HeroToHa. 2
TPeYroJbHUK CBoiicTBa 6uHOMHAIBHBIX KO3 duuuentoB. Tpeyronpnuk Iackans.
Iackanas IIpakTHYecKoe 3aHsATHE. 2
bunom Herorona u tpeyronpuuk [lackamns
bunom Herorona u tpeyronsnuk [lackans
CamocrosiTesibHas padoTa 00y4alOIIMXCH: 2
N3yuenune koHcnekTa yueOHOro matepuana. Pabota ¢ OCHOBHOM JIMTEpaTypoH.
Paznesn S. KOOPJIUHATDBI U BEKTOPBI 18
Tema 5.1. Coaepxanue y4eOHOIro MaTepuaa 2
IIpsamoyroabHas [IpsimoyronbHas cucreMa KOOpAMHAT B TPOCTPAHCTBE. 2
cucTreMa KoopauHat B | @opMylia pacCTOSHUS MEXAY IByMsl TOUKaMU. Y paBHEHUS cephl, IIIOCKOCTH U IPSIMOH.
HpoCTpaHCTBE CamocrosiTesibHas padoTa 00y4aroIuXCs: 2
N3yuenne koHCHeKTa yueOHOro MaTepuaina. Pabora ¢ OCHOBHOI IUTEpaTypoOH.
Tema 5.2. Bektopsl B | Conep:kanue yueOHOro MaTepuajia 2
NPOCTPAHCTBE BexTop. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cii0’keHUE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHCIIO. 2
Pa3nioxeHne BeKTopa 1o HanpasieHUsIM. JIeficTBHs ¢ BEKTOpaMH, 3alaHHbIMH KOOpIMHATAMH.
IpakTHyecKoe 3aHATHE. 2

JlelicTBUA ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPJAMHATAMHU.
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JIercTBUS ¢ BEKTOPAaMH, 3aJaHHBIMA KOOpAVHATAMMU.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

W3ydenne koHcniekTa yueOHOro Mmatepuana. Pabora ¢ OCHOBHOM TUTEPATypOA.

Tema 5.3. CkajasipHoe
npoun3BeeHue
BEKTOPOB

Copep:kaHue y4eOHOTo MaTepuaa

VYron mexay Bekropamu [Ipoekius BekTopa Ha ock CKallIpHOE MTPOU3BEIEHNE BEKTOPOB

HpaKTI/I‘IeCK()e 3aHsATHE.

Hcnonn3oBanue KOOpAUHAT BEKTOPOB IIPU PCHICHUH MAaTEMAaTHYCCKUX U IIPUKIAJHBIX 3a1a4.
Hcnonn3oBanue KOOpAUHAT BECKTOPOB IMPU PCHICHUH MATCMATUYCCKUX U IIPUKIIAJHBIX 3a71a4.
Hcnonn3oBanue KOOpAUHAT BEKTOPOB IIPU PCHICHUN MAaTEMAaTUYCCKUX U ITPUKIAAHBIX 3a71a4.
Hcnonn3oBanue KOOPJAUHAT BCKTOPOB IMPU PCHICHUH MATCMATUYCCKUX U ITPUKIIAJHBIX 3a1a4.

CamocrosiTesibHas padoTa 00y4aKIUXCH:

N3ydenne koHCIIeKTa yueOHOTro MaTeprana. Pabora ¢ OCHOBHOM TUTEPATypOA.

Pa3znesn 6. OCHOBBI TPUTTOHOMETPUUN

30

Tema 6.1. Paguanunas
Mepa yrJa.
Bpamarteabnoe
aBuxenune. Cunyc,
KOCHHYC, TAHT€HC H
KOTAHI'€HC YHCJIa

Coaep:xanue y4eOHOIro MaTepHuaJia

CooTBeTcTBHE MEXly TOUKAMH NPAMOI U oKpyx)HOoCTU. [ToHsiTHE pannana. @opMyIibl BEIYMCIEHUS
JUTMHBI AYTH ¥ IJIOIIAIH KPYTOBOTO CEKTOPA.

[lonsiTHE «eIMHUYHASL OKPYKHOCTBY, «IIOBOPOT TOYKH BOKPYT Hayaia KoopauHar». HaxoxneHnue
MOJIOYKEHHSI TOYKU OKPYXKHOCTH, COOTBETCTBYIOIIEH TaHHOMY JACHCTBUTEILHOMY Yrciy. [loHATHS
CUHYyCa, KOCHHYCa, TAHT€HCAa M KOTaHTeHCca yria(4yuca).

IIpakTHYecKoe 3aHATHE:

IIpumeHeHne onpeaeeHnii CUHyca, KOCHHYCa IIPU PEUIEHUH TPOCTENIINX TPUTOHOMETPUYECKUX
YPAaBHEHUM.

IIpumeHeHne onpeaeeHnii CHHyca, KOCHHYCa IIPU PEUIEHUH TPOCTENIINX TPUTOHOMETPUYECKUX
YPAaBHEHUM.

[Tpumenenue popMys 3aBUCUMOCTH MEXY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHI€HCOM OJIHOTO U
TOTO e yria (4ucia) JiJIsl BBIYUCIEHUN CUHYCa, KOCUHYCA, TAHTE€HCA U KOTAaHTeHca yria(ducia) mo
33JJaHHOMY 3HAQYE€HHIO OJHOTO U3 HUX.

[Ipumenenue GopmMyI 3aBUCUMOCTH MEXYy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U
TOTO K€ yria (4ucia) s BBIYUCIIEHUH CUHYCa, KOCUHYCa, TAHTeHCa U KOTaHTeHca yriia(4yucia) 1mno
3aJJaHHOMY 3HAYE€HHIO OJJHOTO U3 HUX.

CamocrosiTesibHas padoTa 00y4aOIIMXCH:

N3yuenne koHcnekTa yueOHOTro MaTepuana. PaboTa ¢ OCHOBHOM JUTEpaTypoOH.

Tema 6.2.
Tpuronomerpuyeckue

ConepxaHue y4eGHOro MaTepuaJjia

IlonsTue TOXACCTBA, KaK PABCHCTBA, CIIPABCIIINBOIO JIs1 BCCX JOIMYCTHUMBIX 3HA4YCHUH 6yKB
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TOKAECTBA Jloka3aTenbCcTBa TOXIECTB € UCTIOIB30BaHUEM U3YUYEHHBIX (OpMyII.
IIpakTHyeckoe 3aHsATHE:
[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs1 BBIUUCICHUS 3HAUEHUI
TPUTOHOMETPHUUECKUX (PYHKLMH IO OJHON U3 HUX
[IpumMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs BBIUUCICHUS 3HAUEHUI
TPUTOHOMETPHUYECKUX (DYHKLIMH IO OJTHON M3 HUX
CamocrosiTesibHas padoTa 00y4aOIIMXCH:
N3yuenune koHcekTa yueOHOro matepuaia. PaboTa ¢ OCHOBHOM JIMTEpaTypoH.
Tema 6.3. Conep:kanue y4eOHOIro MaTepuaa
HPeOGPMm"BaH“" CaejieHNE BBIYHMCIICHHI 3HAUCHUI CHHYCA, KOCHHYCA U TAHT€HCA OTPULIATEIbHBIX YIJIOB K BHIYUCICHHIO
IPOCTEHIIHX WX 3HAYCHHH JUTS TIOJOKUTEIbHBIX YIII0B. DOPMYIIbI CIIOKCHUS M X IPUMEHEHHI TP BHIYMCICHUAX U
TPUTOHOMETPHYECKUX | prionnenny mpeoOpa3oBaHuii TPUTOHOMETPUUECKHX BhIpaKeHUH. Clie/ICTBHE TEOPEMBI CI0KEHHS. 2
BbIPAKEHUH [Tpumenenus GopMyi1 IBOWHOTO yriia Mpu MPeoOpa3oBaHKUsIX TPUTOHOMETPHUCCKHUX BBHIPAKEHHIA, B
YaCTHOCTH TIPH BBIBOJIE (POPMYII IOJOBUHHOTO yriia. [IpaBumiio, mo3BoJsiomniee 3aMEHUTh CHHYC,
KOCHHYC, TAaHI€HC, KOTAHI'€HC JIF0OOr0 YKciia COOTBETCTBEHHO CHHYCOM, KOCUHYCOM, TAHT€HCOM HJIU
KOTaHI'€HCOM 4Hucia
IlpakTH4yeckoe 3aHATHE:
[Tpumenenne GopMy:T U IPABUIT ITPH BHITIOIIHEHHH MTPAKTUYECKHUX 3a/1aHUM.
ITpumenenue ¢hopMyI1 U IpaBUII IPU BBINOJIHEHUH MPAKTUYECKUX 3a/1aHU.
CamocTrosiTesibHasg padoTa 00y4alOIIMXC:
M3yuenne KOHCEKTa yueOHOro Matepuana. Pabora ¢ OCHOBHOM JIMTEpaTypoOH.
Tema 6.4. Conep:xaHue yueOHOro MaTepuaJia
IIpocreiimme @®opMyIbl CyMMBI U Pa3HOCTH CUHYCOB(KOCHHYCOB). [IprMeneHue GopMys npu BIYUCICHUSAX U 2
TPUTOHOMETPHYECKHE | PA3JIOKEHUN Ha MHOXKHTENN TPUTOHOMETPUUYECKUX BBIPAKEHHI.
YPaBHEHHS U IIpakTHyeckoe 3aHATHE.
HCPaBCHCTBA. [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH.
ApKcHHYC, [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
APKKOCHHYC, IIpocreiilre TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

APKTAHTECHC YHucCJia

[Ipocreiimme TPUroHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

OO6parHble TpUroHoMeTpUdeckre (PYHKIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC. Brinonnenue
IIPOBEPOYHOTO 3aJJaHUs 10 TAHHOU TEME.

OO6patHble TpUroHOMETpHUYEeCKHEe (PYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC. BrinonHneHue
ITPOBEPOYHOTO 3aJJaHUs 10 TAHHOW TEME.

CamocrosiTesibHas padoTa 00y4aOLINXCH:

N3yuenne koHcnekTa yueOHOro matepuana. Pabota ¢ OCHOBHOM JIMTEpaTypoOH.
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Paznen 7. DYHKIIUU U T'PAOUKU

48

Tema 7.1. Crenennas
(ynkuus, ee cBoiicTBa
u rpadux

Conep:kaHue y4eOHOTro MaTepuaa

OcHOBHBIE CBONCTBA cTeneHHON (pyHKIMH. ['paduky creneHHbIX GyHKINH.

IIpakTuyeckoe 3ansiTHe.

Crenennast pyHKIUSA
CrenerHast GyHKIUS

CamocTosiTesibHasi padoTa 00y4YarOmmMXxcsi:

W3ydenne koHcniekTa yueOHOro Mmatepuana. Pabora ¢ OCHOBHOM TUTEPATypOA.

Tema 7.2. Bzanmuo
oOpatHble GyHKUIMU

Conep:kaHue y4eOHOro MmaTepuasa

[Tonsatue Gpynkimu odparHoii g nannoi pynkuuu. Teopema 06 obpatnoit pynkmu. I'padux
¢dbyHKIIMHN, 00paTHOM TaHHOU.

IIpakTnyeckas padora:

HpI/IMepH 3aBUCUMOCTEH MCKAY NEPECMEHHBIMU B PCAJIbHBIX IMPOLECCAX U3 CMCKHBIX TUCIUILINH.

Onpenenenue QyHKIUH.

HpI/IMepH 3aBUCUMOCTEH MCKAY NEPEMEHHBIMU B PCAJIbHBIX IMPOLECCAX U3 CMCKHBIX TUCIUILINH.

Onpenenenue QyHKIUH.
[TocTpoenue u urenue rpagukoB GyHkuuid. MccnenoBanue GyHKIUH.
IToctpoenne u urenne rpadpukos pyaknmii. MccnenoBanne GyHKIuu.

CamocrosiTesibHas padoTa 00yYalOUUXCs:

M3yueHne KOHCEKTa yueOHOro Matepuana. Pabora ¢ OCHOBHOI JIMTEpaTypoOH.

Tema 7.3.
Ioka3aTenbHast
(ynkuus, ee cBoiicTBa
U rpagux

ConepxaHue y4eGHOro MaTepuaJjia

[Tonsarue nokazatensHol GpyHkunU. OCHOBHBIE CBOICTBA MOKa3aTeabHON QyHKIMH. ['paduk
MIOKa3aTeabHON (QYHKIUH.

IIpakTHYecKOe 3aHATHE.

[TokazarenbHast GyHKIMS
IToka3zatenbHast QyHKIHS

CamocrosTeabHas paﬁoTa oﬁyqalonmxcm

N3yuenune koHcnekTa yueOHOro matepuana. Pabota ¢ OCHOBHOM JIMTEpaTypoOH.

Tema 7.4.
Jlorapupmmuueckast
(pynkuus, ee cBoiicTBa
u rpadguk

Conep:xanue yueOHOro MaTepuaJia

Bun u coiictBa norapupmudeckoit pynxun. I'padux norapudpmudeckoit pyHKIMM ¢ TaHHBIM
OCHOBAHHEM.

IIpakTHYecKOe 3aHATHE.

Jlorapudmuueckas GyHKIUSA
Jlorapudmuueckast pyHKIHs

CamocrosiTesibHas paboTa 00y4alOIINXCH:
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M3yuenne KoHCIEKTa yueOHOro Matepuana. Pabora ¢ OCHOBHOI IMTEpaTypOH.

Tema 7.5. O0aacTh Conep:kaHue y4eOHOTro MaTepuaa 2
onpeeIeHUus U [Tonsarue Tpuronomerpuueckux pyHkuuid. OnpeneneHne 00IacTH ONPEEICHUs U MHOXKECTBA 3HAYCHUN 2
MHOKeCTBO 3HAYEHHUI | TPUTOHOMETPHUUECKUX (YHKIIHIA.
TPUTOHOMeTPHYECKUX | CamocTOsITeIbHasi padoTa 00y4aloIuXCs: 2
GbyHxkumii N3yuenune koHcekTa yueOHOro matepuaia. PaboTa ¢ OCHOBHOM JIMTEpaTypoH.
Tema 7.6. UeTHOCTB, Coaeprxanue yueOHOIro MaTepuaJia 2
HEYEeTHOCTD, [ToHsITHE YETHOCTU ¥ HEYETHOCTH PyHKIHH. [ToHATHE TEPUOTUIHOCTH (PYHKITHH. 2
NepHoIUYHOCTh HccnenoBanne TpUroHOMETpHUUECKUX (DYHKIIUI HA YETHOCTh M HEYETHOCTh, HAXOXKIEHUE IEPHOIa
TPUITOHOMETPUYECKUX | QpyHKUUU.
pynxuumii CaMocTosITeIbHASI Pa00Ta 00yYaIOIMXCS 2
N3ydenne koHcniekTa yueOHOro MaTepuana. Pabora ¢ OCHOBHOM JTUTEPATypOM.
Tema 7.7. CBoiicTBa Coaep:xaHue y4eOHOIro MaTepHuaJia 2
pynkuuu CoiictBa ¢pynkuuu. I'paduk pyaxmum. Mcronb3oBanue cBoicTB U rpaduka GyHKIMK IPU PELICHUN 2
ypaBHEHU U HEPABEHCTB.
CamocTosiTesibHas padoTa 00y4YarOIUXCs: 2
W3ydenne koncnekra yuebHoro matepuana. Pabora ¢ ocHOBHOM TUTEpaTypoil.
Tema 7.8. O0paTHbIe Coaep:xanue y4eOHOIro MaTepHuaJia 2
TpUuronomerpuuyeckue | O6patasie Tpuronomerpuyeckue Gynkun. CBOHCTBa 00pPATHBIX TPUTOHOMETPHUYECKUX (DYHKIIHH. 2
pynknun I'pacdviki 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
IpaKkTHYeCcKoe 3aHATHE: 6
CaoiicTBa u rpaduku cCUHYyca, KOCUHYCa, TAHIeHca U KoTaHreHca. OOpaTHble QYHKIMH U UX TpapUKH.
OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKITHH.
CaoiicTBa u rpaduku CUHYCa, KOCUHYCa, TAHITeHca U KoTaHreHca. OOpaTHble QYHKIIMM U UX Tpa(UKH.
OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKITHH.
IIpeoOpaszoBanus rpaduka pynkiuu. ['apmonnueckue konedanus. [Ipuknaanele 3agaun.
[IpeoOpa3zoBanus rpaduka pynkuuu. ['apmonnyeckue konedanus. [Ipuknannblie 3a1aun.
Brinonnenue npoBepovHoil paboThI.
Brinonnenue npoBepovyHon pabOTHI.
CamocrosiTesibHas padoTa 00y4alOIIMXCH: 2
N3yuenne koHcmekTa yueOHOro matepuana. PaboTa ¢ OCHOBHOM JIMTEpaTypoOH.
Paznea 8. MHOT'OI'PAHHUKU U KPYIVIBIE TEJIA 34
Pa3nen 8.1. MHOrorpanHuku 12
Tema 8.1.1. [lpuszma \ Conep:xaHue yueOHOro MaTepuaJa 2 2
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[Tpusma. Ilpsimas u nHaknonHast npusma. [apannenenunen. Ky6. Ceuenust npu3Msl.
[Tnomane moBepxHOCTH TPU3MBL. OOBEM MPU3MBI.

IIpakTuyeckoe 3ansATHE.

Pemrenue 3amau o reme «llpuzmay
Pemenue 3agad no reme «lIpuzmay

CamocrosiTesibHas padoTa 00y4alOIIMXC:

W3yuenne koHCHeKTa yueOHOro MaTepuana. Pabora c ocHOBHOI tuTeparypoii. BeimonHenune 3aganuii Ha
TOTOBBIX YepTexkax.

Tema 8.1.2. [lupamuna

Coaep:xaHue y4eOHOIro MaTepuaJia

[Mupamupa. IlpaBuibHas nupamuga. CeuyeHus UpaMuibl. Y ceueHHas MUpaMuaa.
[Tnomans noBepxHOCTH UpamMuabl. OObEM MHPAMHU/IBL.

IlpakTH4yeckoe 3aHsiTHE.

Pemenue 3anau no reme «Ilupamugar
Pemenue 3amau no reme «Ilupamugar

CamocTosiTesibHas padoTa 00y4YarOIUXCs:

M3yuenne KoHCeKTa yueOHOro Matepuana. Pabora ¢ OCHOBHOM JIMTEpaTypoOH.

Pa3znen 8.2. Tesia Bpamenus
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Tema 8.2.1. Huaunap

Coaep:xaHue yueOHOro MaTepuaJia

Hunuaap u ero snemenTsl. CeueHus MUIMHIPA.
[Tnomane moBepxHocTH UAMHAPa. OOBEM UIHMHAPA.

IIpakTHYecKOe 3aHATHE.

Pemenue 3anay no teme «lunmunaap»
Pemenue 3ana4 no reme «lmmsap»

CamocrosTeabHas paﬁoTa oﬁyqalonmxcm

N3yuenune koHcnekTa yueOHOro MaTepuana. PaboTa ¢ OCHOBHOM JMUTEpaTypoOH.

Tema 8.2.2. Konyc

ConepxaHue y4eGHOro MaTepuaJjia

Konyc u ero anementsl. CeueHus KOHyca.
[Tnomane moBepxHoctu kKonyca. O0beM KOHYCA.

IIpakTHYecKOe 3aHATHE.

Pemenue 3anay no teme «Konyc»
Pemenue 3amau no reme «Konycy»

CamocrosiTesibHast padoTa 00y4alOIIUXCH:

N3ydenue koHcnekTa yueOHOro MaTepuaia.
PaboTa ¢ 0cCHOBHO# TUTEpaTypOil.
BrinonHenne qoMamnIguX 3agaHui.
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Tema 8.2.3. Cepa n

Coaep:xaHue yueOHOIro MaTepuaJia

map Cdepa u ee anementsl. CeueHus cdepsl U mapa. 2
[Tnomans noBepxHocTu ceprl. OOBEM mapa.
IIpakTHYecKoe 3aHATHE. 6
Pemenwue 3amaq mo Teme «Cdepa u mapy.
Pemenue 3amaud o reme «Cdepa u mapy.
Pewmenne 3anad no reme «MHOTOIrpaHHUKH U T€Jla BPALLECHUSI.
Pewenne 3amau no reme « MHOTOIrpaHHUKH U T€J1a BPALLICHUSI.
Brimonnenue npoepouHoii padboTsl o Teme «llnomaay moBepxHocTeld 1 00bEeMbI T€OMETPUUYECKIX
TE».
Brimonnenue npoepouHoii padboTsl o Teme «llnomaay moBepxHocTeld 1 00beMbl TEOMETPUUYECKIX
TE».
CamocTosiTesibHas padoTa 00y4YalOIUXC: 2
W3ydenne koncnekra yuebHoro matepuana. Pabora ¢ OCHOBHOM TUTEpaTypoOil.
Pasznen 9. HAYAJIA MATEMATHYECKOI'O AHAJIU3A 63
Pa3nen 9.1. IlocnenoBaresibHOCTH 9
Tema 9.1.1. YUnciaoBbie | Coaep:kanne y4eOHOro MmaTepuajia 2
NOC/IeA0BATEJbHOCTH | YncnoBas nocienoBarenbHOCTb. CiocoObl 3a/1aHKs YUCIOBOM MOCIIE0BATEILHOCTH. 2
U MX CBOMCTBA. [Ipenen uncnoBoit nocnenoBaTenpbHOCTU. Teopema Beliepmpacca.
Hpene uncioBoi CamocTrosiTesibHasg padoTa 00y4alOIIMXC: 2
TOCTENOBATEABLHOCTH | 113y yeppe koHCIIEKTA Y4eGHOTO MaTepHAa.
Tema 9.1.2. Ilpenen Conep:xaHue yueOHOro MaTepuaJia 3
YHCJIOBOM Onpenenenne 4MCI0BON MOCIEA0BATENBHOCTHU. [Ipenen 4ncioBoi mocie10BaTeIbHOCTH. 2
1nocJjie0BaTeJbHOCTH. | Cymma O€CKOHEUHON T€OMETPUUYECKON TPOTPECCHH.
CyMmma 0ecKOHe4YHOi 3ajaun Ha Mpesiesl CUIOBOM MOCIEI0BATENbHOCTH.
reoMeTpHYecKoi CamocrosiTesibHas padoTa 00y4alOIIMXCH: 2
nporpeccuu N3ydeHne koHcnekTa yueOHOro MaTepuraia
Pa3nen 9.2. IlpousBoanasi U ee NpUMeHeHUe 54
Tema 9.2.1. IIpenea Coaepxkanue yueOHOro MaTepuaJia 2
byHkuun [Ipenen pynkuun. HempeprlBHOCTS QYHKIIMHU B TOUKE. 2
IIpakTHYeCKOe 3aHATHE: 4

YucnoBas mocie0BaTeNIbHOCTh, CIIOCOOBI €€ 3aaHusl, BBIYMCICHUS YWICHOB MOCIIE0BATEIbHOCTH.
[Ipenen mocnenoBaTeaIbHOCTH.
YucnoBas ociIe0BaTeIbHOCTh, CIIOCOOBI €€ 33aHNsl, BBIYUCICHUS YWICHOB IOCJIE0BAaTEIbHOCTH.
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IIpenen mocnenoBaTeIbHOCTH.
beckoHeuHO yObIBarolasi reOMeTpUYECcKas Iporpeccusl.
beckoHeuHo yObIBaroIasi reOMETpUIECcKasi IpOrpeccusl.

CamocrosiTesbHasi padoTa 00y4aOmmXxcs:

M3yuenne KOHCIIEKTa y4eOHOro MaTepuaia.

Tema 9.2.2. Copep:kanue y4eOHOTro MaTepuaa
IIpousBoanas. [Tpupamenue aprymenta. [lpupamenne ¢pynkuuu. [IponsBognas. 2
AJroput™m DU3NYECKUI U TEOMETPUYECKHUI CMBICIT MPOU3BOIHON. AJITOPUTM HAXOXKIEHUS MPOU3BOTHOM.
HAXO0K/ICHUA CamocrosiTesibHas padoTa 00y4YarOIUXCs:
NPOU3BOIHOM N3ydenue koHcnekTa yueOHOro MaTepuaia.
PaboTa ¢ 0CHOBHO# TUTEpaTypOil.
Tema 9.2.3. Coaep:xaHue yueOHOro MaTepuaJia
IIpousBoanas @opMyIIbl TPOU3BOIHBIX CTETICHHON (DYHKIIHH. 2
creneHHol pynkuun | HaxoxneHne mpou3BOIHBIX CTETIEHHOW (DYHKIIMH, 3HAUEHUH MTPOU3BOIHON (DYHKIIMU IO 33JaHHOM
dbopmyre.
CamocTosiTesibHas padoTa 00y4YalOIUXC:
N3ydenne koHcnekTa yueOHOTO MaTepuana.
PaboTa ¢ 0OCHOBHO# JTUTEpaTypOii.
Tema 9.2.4. [IpaBuna | Coaep:kanne y4eOHOro MmaTepuajia
audpepenunpoBanus | [IpaBuia HaXOXKAECHUS IPOU3BOAHBIX CYMMBI, IPOU3BEICHUS U YacTHOTO (GyHKIUU. [Ipon3BogHas 2
CJIO’)KHOW (DYHKIIMH.
CamocrosiTesibHas padoTa 00y4aOIIMXCH:
N3ydeHne koHcnekTa yueOHOro MaTepuaia.
PaGota c ocHOBHOI IHuTEpaTypoi
Tema 9.2.5. Coaep:xaHue yueOHOro MaTepuaJia
IIponsBoansbIe Onpenenenue 3eMEeHTapHbIX QYHKINH. 2
HEKOTOPbIX @DopMyJsIbl TPOU3BOJHBIX OKA3aTENIbHOM, Jorapu(pMUUECKOl, TPUTOHOMETPUYECKUX (DYHKIIUH.
3JIeMEHTAPHBIX IIpakTHYeckoe 3aHATHE:
bynkumi [IpousBoaHasA: MEXaHUYECKUN U T€OMETPUYECKUN CMBICIT TPOU3BOIHOM.
[Ipon3BoiHasA: MEXAHUUYECKUN U T€OMETPUUECKHI CMBICI TPOU3BOJHOM.
CamocrosiTesibHasi padoTa 00y4YarOIMXCs:
N3ydenne koHcnekTa yueOHOro MaTepuaia.
Pabota ¢ 0cHOBHOI TUTEpaTypOH.
Tema 9.2.6. Conep:xaHue yueOHOro MaTepuaJa
YpaBHeHue VYpaBHEHME KacaTenbHON. JJIEMEHTHI KacaTeJIbHOW U UX CMBICIL. 2

KacaTeJbHOH K

MeTO)II/IKa HaXOXICHUA KaCaTCIIbHBIX B KOHKPCTHBIX (1)YHKHI/I$[X, KOHKPCTHBIX TOYKaAX.
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rpagpuky pyHKUMHU

IIpakTH4YecKoOe 3aHATHE.

Haxosxnenne npou3BOoIHBIX (DYHKITHIA.
Haxoxaenne mpou3BOIHBIX (YHKITHA.
Hanucanue npoepounoii pabotsl 1o teme «IIponsBoanas».
Hanwucanue npoBepounoii padbotsl o teme «IIponsBoanasy.

CamocTosiTesibHasi padoTa 00y4YarOmmMxcsi:

W3yuenne KOHCTIEKTa y4eOHOTO MaTepHraa.
PaboTa ¢ OCHOBHOM JHTEpaTypOH.

Tema 9.2.7. Coaeprxanue yueOHOIro MaTepuaJa
IIpumenenne [IpoMexyTKr MOHOTOHHOCTHU M MX HaXO0JIEHUE C MMOMOIIBIO TPOU3BOAHONU. CTallMOHApHbIE TOUKH. 2
NPOU3BOIHOM 1151 DKCTpeMyMbl (PYHKIIUH.
HCCJICJOBAHNS Touku nepern6a. AIroput™ uccieoBanne QYHKIMHA HA MOHOTOHHOCTD U OKCTPEMYMBI.
(yHkuuu Ha CamocTosiTesibHas padoTa 00y4YarOIUXC:
MOHOTOHHOCTb M W3yuenne KOHCTIEKTa y4eOHOTO MaTepHraa.
3KCTPEMYMBI PaGota ¢ ocHOBHOI TUTEpaTypOH.
Tema 9.2.8. Coaep:xanue yueOHOro MaTepuaJia 2
IIpumenenne AJTrOpUTM HaXOXJI€HUS HAauOOJIBIIIEr0 U HAMMEHBIIET0 3Ha4eHN (PYHKIIMU Ha OTpE3Ke U Ha WHTEpBaJe.
NPOU3BOIHOM 1151 IIpakTuyeckoe 3aHsATHE:
HaXO0KACHUA VYpaBHeHue kacareiabHOU B o0miem Buae. [IpaBuna u popmynsl guddepeHunpoBaHus, Tadnuma
HaH00JIbLIIEro 1 MIPOU3BOIHBIX JIEMEHTapHBIX QyHKIMH. VccnenoBanue GyHKIMH C TIOMOIIBIO POU3BOIHOM.
HAHMeEHbIIETr 0 VYpaBHeHue kacateiabHOU B 001iem Buae. [IpaBuna u popmynsl auddepeHnnpoBaHus, Tabnuma
3HAYEeHMI MIPOM3BOJIHBIX 3JIeMEHTapHbIX (QyHKIUH. MccnenoBanue GyHKIIMHM ¢ TOMOLIBIO TPOU3BOTHOM.
HenpepbIBHOM Haxoxaenne HaubobI11ero, HANMEHbBIIETO 3HAYEHUS M SKCTPEMANIbHBIX 3HAYCHHUH (PYHKIINU.
ynkuun Haxosxnenne HanOobIero, HAMMEHBIIETO 3HAYEHUS U KCTPEMaJIbHBIX 3HAUCHUN (PYHKITUH.
CamocrosiTesibHas padoTa 00y4alOIIMXCH:
M3yueHne KOHCIEKTa yueOHOro MaTepuaia.
Pabota ¢ ocHOBHOI TUTEpaTypOH.
Tema 9.2.9. Coaepixanue y4eOHOro MaTepuaa
IIpumenenune
NMPOU3BOJIHOM K O6mas cxema uccienoBaHus GyHKIHH. MeTo1 mocTpoeHus rpadrka 4eTHON (HeueTHOU) (DyHKITHH. 2
MOCTPOCHHUIO UccnenoBanmne pyHKIMU U TOCTpOEHUE TPadUKOB.

rpa¢ukoB pyHKIUIA

IIpakTHYecKkoe 3aHATHE:

BBIIIOJIHEHUE IIPOBEPOUYHBIX 3aaHuH 110 TeMe «lIpuMeHeHne mpou3BOIHOM.
BBIITOJIHEHUE MPOBEPOYHBIX 3a7aHui 10 TeMe «lIpuMeHeHrne Mpon3BOHOM.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:
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N3ydenne koHCIEKTa yueOHOTO MaTepuaa.
PaboTa c OCHOBHOM JHTEpaTypOH.

Pa3nean 10. UHTEI'PAJI 1 EI'O IPUMEHEHUE

12

Tema 10.1.
ITepBooGpa3nasn

Copep:kaHnue y4eOHOIo MaTepuaa

[lepBooOpa3nas.
[TpaBuiia HaX0XKJICHUS IEPBOOOPA3HBIX.

HpaKTI/I‘IeCK()e 3aHsATHE.

Brrunciienne uHTErpanos.
Beluucnenue nHTerpainos.

CamocrosiTesibHas padoTa 00y4alOIIMXC:

M3yueHne KOHCIEKTa yueOHOro MaTepuaila.
PaboTa ¢ 0OCHOBHO# TUTEpaTypOil.

Tema 10.2. I1nomann
KPHUBOJIMHEIHOH
Tpaneuy 1 HHTerpaJs

Coaep:xanue y4eOHOro MaTepuaJia

Kpuonuneiinas tpaneuus. [1nomans KpuBOJMHEHMHON Tpanenuu.

OrnpesiesieHHBIN UHTETPaJ.

IIpakTHYecKoe 3aHATHE.

Brrunciienne niomanei ¢ noMoIbo HHTErPAJIOB.
Brruncnenue mioniaei ¢ noMoIb HHTErPajoB.

CamocTosiTesibHas padoTa 00y4YalOIUXC:

M3yueHne KOHCIEKTa yueOHOro MaTepuaa.
Pabota ¢ 0cHOBHOI IUTEPaTYpOH.

Pazzea 11. JIEMEHTBHI TEOPUM BEPOSITHOCTEN U MATEMATHYECKOUN CTATUCTUKHA
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Paznen 11.1. DneMeHTHI TEOPUM BepOSITHOCTEM

12

Tema 11.1.1.
BepositHOCTH
COOBITHSA

ConepxaHue y4eGHOro MaTepuaJjia

CO6LITI/IG, BUBI cooOnITHii. Kimaccnueckoe OIPEACIICHUEC BCPOATHOCTU coObITHs. CIIOKEHHUE U

YMHO>KEHHUE BEPOATHOCTEM.

IIpakTHYecKOe 3aHATHE.

Brrunciienne BeposSTHOCTEM.
Brluucnenue BepoSTHOCTEN.

CamocrosiTesibHast padoTa 00y4aKOIIUXCH:

M3yueHne KOHCIEKTa yueOHOro MaTepuaa.
Pabota c ocHOBHOI IUTEpaTypOH.

Tema 11.1.2.
JAuckpernas
cJIydyailHasi BeJIMYNHA

ConepxaHue y4eGHOro MaTepuaJjia

I[I/ICKpCTHaSI cnyqaﬁHaﬂ BCJIMYNHA, 3dKOH €€ PACIIpCACIICHHA.

YucnoBble XapaKTEPUCTUKH TUCKPETHON CiydaiiHOl BennuuHbl. [ToHsATHE 0 3aKOHE OOJBIINX YHCET
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IIpakTH4YecKoOe 3aHATHE.

Brrunciienre 4MCcioBbIX XapaKTEPUCTUK AUCKPETHOU CIyYailHON BEJIMYHMHBI.
BrlunciieHue YucIoBbIX XapaKTEPUCTUK JUCKPETHOM CIIy4ailHOM BEJIMYMHBI.

CamocTosiTesibHasi padoTa 00y4YarOmmMXxcsi:

W3yuenne KOHCTIEKTa y4eOHOTO MaTepHuaia.
Pabota ¢ ocHOBHO# UTEpaTypOH.

Pa3zgen 11.2. DjaeMeHTbI

MAaTeMaTH4eCKOH CTATUCTHKH

Tema 11.2.1. IlousaTHe

Copep:kaHnue y4eOHOIo MaTepuaa

0 3a1a4ax
MATEeMAaTHYeCKOM
CTATHCTHKH.

[Ipencrarnenue naHHBIX (TAOIUIIBI, TUATPAMMBI, Tpad)UKH)
I'enepasibHast COBOKYITHOCTb, BRIOOPKA, CpefHee apudmeTrndeckoe, meauana [lonarue o 3amagax
MaTeMaTHYECKOW CTATUCTHKU

IIpakTHYecKoe 3aHATHE:

[IpencraBieHyne YUCIOBBIX JAHHBIX.
HpeI[CTaBJIGHI/IC YUCJIOBBIX NAaHHBIX.
[IpuknanHeie 3ana4u.
[IpukiiagHele 3a1a4m.

CamocrosiTesibHas padoTa 00y4aKIUXCH:

W3yuenne KOHCTIEKTa y4eOHOTO MaTepHraa.
PaGota ¢ ocHOBHOI TUTEpaTypOH.

Paznen 12. YPABHEHUSA U HEPABEHCTBA

55

Tema 12.1.
PaBHoCHIBbHBIE
YPaBHEHUA U
HEpPaBEeHCTBA

ConepxaHue y4eGHOro MaTepuaJjia

PaBHOCHIIBHOE ypaBHEHHE. Y paBHEHHE-CIIEICTBHE.
PaBHOCHIIBHBIE TpeoOpa3zoBaHUsl.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

N3ydeHue koHcneKkTa yueOHOTro MaTepuania.
Pabota ¢ ocHOBHOI TUTEpaTypOH.

Tema 12.2.
HppanuonajbHbie
YPaBHEHHUA

ConepxaHue y4eGHOro MaTepuaJjia

[TonsiTre nppanroHanbHOro ypaBHeHus. CBOMCTBAa HPPALMOHATIBHOTO YPaBHEHHUSI.
Meroas! peleHNs] UppalMOHAIbHBIX YPABHEHU.

IIpakTHYecKkoe 3aHATHE.

Pemenue nppannoHanbHbIX YpaBHEHUM.
Pemenue nppanyoHaabHbIX YPaBHEHHUI.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

N3ydenue koHcnekTa yueOHOro MaTepuaia.
Pabota ¢ ocHOBHOI TUTEpaTypOH.
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Tema 12.3.

Conep:xanue yueOHOro MaTepuaJa

HNppaunonajbHbie
HepaBeHCTBA [ToHsTHE HPPALIMOHAIBHOTO HEPABEHCTBA. AJITOPUTM PELICHUS HPPALMOHAIBLHBIX HEPABEHCTB. 2
I'paduueckuit MeTo perieHns UppaluoOHaTIbHBIX HEPABEHCTB.
CamocrosiTesibHas padoTa 00y4alOIIMXC:
N3ydenue koHcnekTa yueOHOro MaTepuaia.
PaboTa ¢ OCHOBHO# TUTEpaTypOil.
Tema 12.4. Copep:kanue y4eOHOTro MaTepuaJia
IToxa3aTenbHbIE Bun nokazarenbHOro ypaBHEHHS. 2
YPABHEHUA AJNTOpUTM pellIeHUs] NOKA3aTENbHbIX YPABHEHUH.
IlpakTH4yeckoe 3aHsITHE.
Pemenue nokasarenbHbIX YpaBHEHHH.
Pemienne nokasaTenbHbIX ypaBHEHMII.
CamocrosiTesibHas padoTa 00y4alOIIMXCH:
N3ydenne koHcnekTa yueOHOro MaTepuana.
PaboTa ¢ 0OCHOBHO# TUTEpaTypOii.
Tema 12.5. Coaep:xanue y4eOHOro MaTepHuaJia
IToxa3aTenbHbIE [TonsTre 1 BUJ MOKa3aTeIbHOE HEPABEHCTBA. AJITOPUTM PELICHHUS [T0KA3aTeIbHbIX HEPABEHCTB. 2
HEPaBEHCTBA Pewrenue cucreM nokasaTenbHbIX YPABHEHUI METOJIOM IOJICTAHOBKH.
CamocrosiTesibHas padoTa 00y4aOIIMXCH:
N3ydeHne koHcnekTa yueOHOro MaTepuaia.
Pabota ¢ ocHOBHOI TUTEpaTypOH.
Tema 12.6. Cucrembl Conep:xaHue yueOHOro MaTepuaJa
NMOKA3aTeJbHBIX OCHOBHBIE METO/BI PELIEHUS CUCTEM TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB. OCHOBHBIE METO/BI 2
yYPaBHeHMI U pEIlIEeHNs CUCTEM MOKa3aTeIbHbIX YpaBHEHUI, Colep KallliX HEPaBEHCTBA.
HEPaBeHCTB IIpakTHyeckoe 3aHsATHE:
Pemenne cucremsl oKazaTenbHbIX YPABHEHUN U HEPABEHCTB.
Pemenue cuctemMpl MoKazaTelbHbIX YPABHEHUN U HEPABEHCTB.
CamocrosiTesibHas padoTa 00y4aOIIMXCH:
N3ydenne koHcnekTa yueOHOro MaTepuraia.
Pabota ¢ ocHOBHOI TUTEpaTypOH.
Tema 12.7. Conep:xaHue yueOHOro MaTepuaJa
Jlorapudpmuueckue [Ipocreiiue norapudmuyeckue ypasHeHus. [Ipuemsl perenus sorapupMuyeckux ypaBHeHUH 2
YPaBHeHHA [Ipuemsl pereHus cucteM JorapuMUIECKuX YpaBHEHUH.
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CamocrosiTesibHas padoTa 00y4alOIIMXC:

N3yuenne KOHCIEKTa yueOHOro MaTepuaa.
PaboTa ¢ 0OCHOBHO# TUTEpaTypOil.

Tema 12.8.
Jlorapudmuueckue
HEPaBEHCTBA

Copep:kaHue y4eOHOTro MaTepuaa

[Ipocreiimme norapudmuyeckue HepaBeHCTBA. OCHOBHBIE CIIOCOOBI PEICHUS Jorapu(PMUIECKUX
HEPABEHCTB.

HpaKTn'{eCKoe 3aHsATHE.

Pemenue norapupmudeckux ypaBHEHUH U HEPABEHCTB.
Pemenue norapupMuuecKkux ypaBHECHHI U HEPABEHCTB.

CamocTosiTesibHasi padoTa 00y4YarOmmMXxcsi:

M3yueHne KOHCIEKTa yueOHOro MaTepuaa.
PaboTa ¢ OCHOBHO# JTUTEpaTypOii.

Tema 12.9.
Tpuronomerpuyeckue
ypaBHeHus. Pernenus
TPUTOHOMETPUYECKUX
YPaBHeHUil

Coaep:xanue y4eOHOIro MaTepHuaJia

[TonsTre apkkocuHyca yucia. Popmyna peleHns ypaBHEHUs, YaCTHbIE CIy4au PEIICHUS 3TOr0
ypaBHeHUs. Pemenue npocTeniux TPUroHOMETPUYECKUX YPABHEHUI.
Buzbl TpUrOHOMETPUYECKUX YPABHEHUMN: YPaBHEHUS, CBOJSIIMECS K KBaJAPATHBIM, OJJHOPOJHBIE U

HCOAHOPOAHBIC TPUTOHOMETPHUUYCCKUC YPABHCHUA. MeTtobl PCHICHUA TPUT'OHOMCTPHUUCCKUX ypaBHeHHfIZ

BBCACHHA HOBOI'O HCU3BCCTHOI'O, PA3JIOKCHUA HAa MHOXKUTCIIN.

IlpakTH4yeckoe 3aHsITHE.

Pemenne TpUroHOMETpUYECKUX YPAaBHEHHM.
PelreHre TpPUrOHOMETPUYECKUX YPABHEHHUI.

CamocrosTeabHas paﬁoTa oﬁyqalonmxcm

N3ydeHne koHcnekTa yueOHOro MaTepuaia.
Pabota ¢ ocHOBHOI TUTEpaTypOH.

Tema 12.10. Pemienne
NMPOCTEHIINX
TPUTOHOMETPHYECKHX
HEPaBEHCTB

ConepxaHue y4eGHOro MaTepuaJjia

AJNITOpUTM pelIeHUs] TPUTOHOMETPHYECKUX HEPAaBEHCTB. PerieHre mpocTeHmx TPUroHOMETPHYECKUX
HEPaBEHCTB.

IIpakTHYecKOe 3aHATHE.

Pemenne TpUroHOMETpUYECKNX YPAaBHEHHM.
PelreHre TPUrOHOMETPUYECKUX YPABHEHHM.

CamocrosiTesibHast padoTa 00y4aKOIIUXCH:

M3yueHne KOHCIEKTa yueOHOro MaTepuaa.
Pabota ¢ 0ocHOBHOI JUTEpaTYpOH.

BCETO:

417

1. O3HakoMuUTENbHBIN (y3HABaHHE paHee N3yYEHHBIX OOBEKTOB, CBOWCTB);
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2. PenponyKTHBHBI (BBIIOIHEHNE NESITEILHOCTH 110 00pasily, HHCTPYKIMH WIIH MO PYKOBOJICTBOM);
3. IlpoayKTHBHBIH (INITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIINOJIHEHUE AESTEILHOCTH, PELICHHE IIPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeGoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecreYeHu 0

Peanuzammst mporpaMmbl AWCIMIUIMHBI TPeOyeT HalIW4us y4eOHOro kKaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yaeOHOTO KaOMHETa MaTEMATHKH:

— TOCAJI0OYHbIC MECTa HA _____ 00y4Yaronmxcs;

— pabodee MeCTO MpernoIaBaTelIs;

— KOMIUICKTHI TEMAaTUYECKHX TIJIAKaTOB,
— y4eOHO-METOAUYECKUE CTCH/bI,

— KOMIUJICKT YepPTESKHBIX HHCTPYMEHTOB.

TexHuueckue cpeacTBa 00yYeHUs:
— 1IK ¢ noctynom k cetn MuTepHer,
— nporpaMMHoe o0ecrieyeHre o01ero u Npo(ecCHOHaIbHOTO Ha3HAUYECHHUS.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

IlepeyeHbp pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPbI

1.

OcHOBHBbIE HCTOYHUKH:

MateMatuka: anreOpa ¥ Hadala MaTEMaTUYECKOIrO aHanusa, reometpusd. 10
kiacc. bazoBeii  ypoBeHb. O®VY.Bepuep A. JI., Kapm A. IL.. AO
"NznarenbctBo [Ipocsemenne”,2022. https://profspo.ru/fpu-books/700070
Matematuka: anreOpa ¥ Hayaja MaTEMaTUYECKOTrO aHaiusa, reomerpus. 11
kiacc. bazoBeii  ypoBeHb. O®VY.Bepuep A. JI, Kapn A. IL.. AO
"UznarenbctBo [Ipocsemenne”,2022. https://profspo.ru/fpu-books/700071
Bepuep A.JIL., Kapn A.Il. MaremaTtuka: anredpa U HadaJla MaTeMaTUYECKOTO
aHanuza, reometpus. 11 knacc.bazoBelii ypoBens. M.: [Ipocsemenue, 2021
Bepuep A.JIL., Kapn A.Il. MaremaTtuka: anredpa U Hadala MaTeMaTHYECKOTO
ananuza, reomerpus. 10 knacc. M.: [Ipocsemenne, 2021

JlonoJiHMTe IbHASA JIUTEepaTypa:
CvmupuoB B.A., CmupnoBa W.M. Marematuka: anrebpa © Hadaia
MaTeMaTH4YECKOro0 aHain3a, reomerpud. ['eomerpus. ba3oBelii ypoBeHb. 10
kiacc. M.: BUHOM, 2019
AOnynnuna, K. P. Maremaruka : yueonuk ansa CIIO / K. P. AGnynnuna, P. T
MyxametnunoBa. — Caparos : [Ipodo6pazosanue, 2021. — 288 ¢. — ISBN
978-5-4488-0941-5. — TekcT : 3NEKTPOHHBIA // DIEKTPOHHBIA pecypc
uuppoBoit obpazoBarenbHoi cpenpl CIIO PROFoOpa3zoBanue : [cailT]. —
URL: https://profspo.ru/books/99917
Martematuka : yuebnoe mocooue / M. M. Uepnenos, H. b. Kap6aunnckas, E.
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C. Jlebenena, E. E. Xapuronona ; mog pegakuueir M. M. Uepneroa. — 3-¢

3. — MockBa : PoccuiCKHM TOCYHapCTBEHHBIA YHUBEPCUTET IIPABOCYIHUS,

2022. — 336 ¢. — ISBN 978-5-93916-959-2. — TekcT : 2JIeKTpOHHBIN //

DONeKTpoHHBIM  pecypc  nudpoBor  oOpazoBatenbHo  cpeasl  CIIO

PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/122921
HNuTepHeT-pecypesbl:

www.fcior.edu.ru - wuHbOpPMAIMOHHBIC, TPEHHUPOBOYHBIE W KOHTPOJBHBIC
MaTepUaIbL.
www.school-collection.edu.ru - enHast KOJUTCKIIHA UPPOBBIX

00pa3oBaTeNIbHBIX PECYPCOB.

http://www.iprbookshop.ru — anexkrponnas 6GubamoTeKa.
http://school-collection.edu.ru — »smexTpoHHBIN ydeOHHK «MaremaTuka B
mkoJjie, X XI Bex».

www.http://videouroki.net - obuimanbHbIi caiT ypOKOB MaTeMaTHKH
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS
YUYEBHOU JUCHUIIJINHBI
KoHTpons u oOIeHKa pe3ylabTaTOB OCBOCHHUS Y4YE€OHOH JIUCIUILIMHBI
OCYILIECTBIISIETCS TperojaBarelieM B IHIPoIllecCe NPOBEACHUS IMPAKTHYCCKUX
3aHATAW U J1a0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBITTOJTHCHUS
00y4JaromMUMUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE 0011IMe YMEHMSI, YCBOCHHbIE 3HAHUA):

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OLICHKH

JIMYHOCTHBIX: - OIICHKa
c(hOPMHUPOBAHHOCTh  MPEACTABJICHUH O MaTeMaTHKE Kak BBITIOJTHEHUS
VHUBEPCAIBHOM  SI3bIKE HAyKH, CPEACTBE MOJICIUPOBAHUS MTMCbMEHHBIX
SIBJICHUU M MPOLIECCOB, UACAX U METOJIaX MaTeMAaTHKH; CaMOCTOSTEIIbHBIX
MOHUMAaHWe  3HAYMMOCTH  MaTEeMaTUKH Ui HAy4dHO- pabor;

TEXHHUYCCKOIO Iporpecca, CHOPMHPOBAHHOCTh OTHOIICHHUSA K
MaTeMaTHKe KaK K 4acTH OOIIEYEIOBEYECKON KYIbTYphl depes
3HAaKOMCTBO C HMCTOPHEH pa3BUTHUS MATEMATHKH, 3BOJIFOLHEH

- OLICHKa OTBETOB
IPH YCTHOM
(bpoHTATBHOM U

MaTeMaTU4eCKuX UJeH; VHIUBHTyaIbHOM
Pa3BUTHE JIOITN4YE€CKOIro MBIIIJIICHUA, IpOCTPAHCTBCHHOI'O OITpOCE;
BOOOpaXECHUS, aNTOPUTMUYECKONH KYJIBTYPbl, KPUTHUYHOCTH | -  OIICHKa
MBIILICHUS HA  YPOBHE, HEOOXOAUMOM Uil  OyayIieH BBIIIOJIHCHHUSA
npodecCHOHANBHOW  JAEATEIBHOCTH,  JUI  NPOJOJDKECHUS TECTOBBIX
00pa3oBaHMs U caMOOOpa3OBaHUS; CaMOCTOSTEIIbHBIX
OBJIAJICHHE MAaTEMaTHYECKUMH 3HAHMAMH W  YMEHHSIMH, pabor;
H€06XOILI/IMI)IMI/I B HOBCGILHCBHOﬁ KU3HHU, [OJI1 OCBOCHHUA | - OLICHKAa
CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCHUIUIMH M AUCHHILIHH BBITIOJTHEHUSI
po(heCCHOHANBHOTO ITUKIIA, ISl TOJyYeHHS OOpa3oBaHUS B WHANBUAYAIBHBIX
obyacTsax, He TpeOymMX YriyOJIeHHOH MaTeMaTHYeCKOn 3aJlaHui;
MIOJITOTOBKH; - OIICHKa
TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE BBITTOJIHEHUS
camMo00pa30BaHMIO, HA MPOTSHKEHUU BCEH JKM3HU; CO3HATEIHHOE BHEAYJUTOPHOU
OTHOLLIEHHE K HENPepbIBHOMY OOpa30BaHUIO KaK YCIIOBHIO CaMOCTOSITENIbHON
yCHenHo! npodeccruoHalbHON U 001IECTBEHHON JesITEIbHOCTH; paboTHI.

TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHON TBOPUECKOW H
OTBETCTBEHHOU JCATCIIbHOCTH,

TOTOBHOCTh K KOJIJIEKTUBHOW pPaboTe, COTPYAHHYECTBY CO
CBEPCTHUKAMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM,
yueOHO-UCCIeIOBATENbCKON, MPOEKTHOM U JApYyrux BUOaX
JeSITCIIBHOCTH;

OTHOIIEHHE K  TNPOPECCHOHANBHOW  JEATENbHOCTH  Kak
BO3MOXHOCTH Yy4YaCTHd B PCIICHHUU JIMYHBIX, O6HICCTBCHHI)IX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHATFHBIX MPOOIEM;

METANIPCIAMCTHBIX

YMCHHEC CaMOCTOATCIbHO OIPECACIIATh HCIN ACATCIbHOCTH H
COCTaBJIATH IIJIaHbI JACATCIIBHOCTH, CaMOCTOSATCIIbHO
OCYIICCTBIIATD, KOHTPOJIMPOBATH n KOPPCKTHPOBATH

JIEATEIIbHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIE PECYPChHI A
JOCTMKEHMSI TIOCTaBJIEHHBIX LEJNEH M pealu3aluy IUJIAHOB
JeSATeTLHOCTH; BBIOMpATh YCTEIIHBIE CTPATETHH B PA3TUYHBIX
CUTYalHUsIX;

yMEHHE TIPOJYKTUBHO OOIIATHCS W B3aWMOJICHCTBOBATH B
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MPOLIECCE COBMECTHOM JEATENbHOCTH, YYUTHIBATH TMO3UIIMU
JIPYTUX YYaCTHHKOB JAEATENbHOCTH, 3((eKTuBHO pazpemath
KOH(JIUKTHI,

BIIQJICHUC HaBBIKaMU MI03HABATEJIbHOM, y4ebHo-
UCCJIEIOBATENILCKOM M TPOEKTHOM JIeATENbHOCTH, HaBbIKAMU
paspemieHusi mpoOiieM; CIIOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUsl MPaKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHUS,
FOTOBHOCTD u CHOCOOHOCTD K CaMOCTOSITENIbHOM
UH(POPMALIMOHHO-TIO3HABATEIBHON  JICATEIIBHOCTH,  BKJIIOYAs
YMEHHE  OpPUEHTHPOBATHCS B  Pa3IMYHBIX  UCTOYHHKAX
uH(pOpMaIlK, KPUTHUYECKH OILEHWBATh M HWHTEPIPETUPOBATH
nH(pOPMALIHIO, TOTYYAEMYIO U3 PAa3IMYHBIX HCTOYHUKOB;
BJIQJICHUE SI3BIKOBBIMU CPEJCTBAMH: YMEHHE SICHO, JOTHYHO U
TOYHO U3JIaraTh CBOIO TOYKY 3pEHUS, UCIOIb30BaTh aJIeKBATHHIC
SI3BIKOBBIE CPEJICTBA;

BJIQJICHHE HABbIKAMHU  TIO3HABATENBHOM  pedieKCMH  Kak
OCO3HAHUSI  COBEPIIAEMBIX JICUCTBUA M  MBICIUTEIIBHBIX
IPOIECCOB, WX PE3yJbTaTOB M OCHOBAaHWH, TPaHUI] CBOETO
3HAHUS U HE3HAHMsI, HOBBIX MO3HABATENbHBIX 3a/la4 U CPEICTB
JUTSL UX JIOCTYDKCHUS,

[EJICYCTPEMJIICHHOCTh B TOUCKAX M MPUHATHH PEHICHUN,

CO000pa3UTEIHLHOCTD 51 WHTYULUS, Pa3BUTOCTH
IIPOCTPAHCTBEHHBIX IIPEACTABIICHUM; CIOCOOHOCTh
BOCIIPUHUMATh KpPacoTy U FTapPMOHHIO MUDAa;

NnpeAMeTHbIX:

c(hopMHpPOBAaHHOCTH TPEJACTABICHUH O MaTEMaTHKE KaK YacTH
MHUPOBOM KYJIbTYphl W MECT€ MAaT€MaTUKH B COBPEMEHHOMU
OUBHUJIN3allUU, cnocoGax ONHCAaHUS SIBJICHUN PCAJIBbHOIr0 MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

chOPpMUPOBAHHOCTh  TPEJCTABIEHUA O  MaTeMaTHYECKHUX
MOHATHUSX  KaK  BaXHEHUIINX  MaTeMaTUYECKUX  MOJIEIISIX,
MO3BOJIAIOINIUX OIMKUCBIBATH W HU3YYaTh Pa3HbIC IPOLHECChI U
SIBIICHUS,  TTOHHUMAaHUE  BO3MOXXHOCTH  aKCMOMAaTHYECKOTO
MOCTPOCHUSA MATEMATHYCCKUX TeOprI;

BJIQJIECHUE METOJAMH JIOKA3aTEIbCTB W AJITOPUTMOB PEILICHUS,
YMCHUC nux IMPUMCHATD, IMPOBOANTH J0Ka3aTCIbHBIC
paccyXJeHHUS B XOJI€ PEIICHUS 3a1aY;

BJIAACHUC CTAHAAPTHBIMU NNpUEMaMU PCIICHUA pallMOHAJIBHBIX U
HppalMOHANIbHBIX, MOKAa3aTeNbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPaBHEHHH W HEPABEHCTB, UX CHUCTEM;
HCTIOJI30BAHME TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM
YUCIC OJid MOMCKAa IYTHU PEIICHHA W MWIIIOCTpalluU PCIICHUA
YpPaBHEHUI U HEPABEHCTB,;

c(hOpMUPOBAHHOCTDh TPEICTABICHUH OO0 OCHOBHBIX TMOHITHSX
MaTEMATUYECKOT0 aHAM3a U UX CBOMCTBAX, BIaJ€HUE YMEHUEM
XapaKTepu30BaTh  MOBEACHHE  (PYHKIMM,  HCIOIb30BaHHE
MOJIYYECHHBIX 3HAHUW [JI1 ONMCAaHUS MW aHajiu3a pEabHBIX
3aBHUCHMOCTEM;

BJIQJIECHUE  OCHOBHBIMM  TMOHSATUSIMH O  IUIOCKHX U
MMPOCTPAHCTBCHHBIX TI'€COMCTPHYCCKUX @Hrypax, X OCHOBHBIX
CBOIicTBax;  C(OPMHUPOBAHHOCThL  YMEHHUS  PAaclo3HaBaTh
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reoMeTpuueckrue (GUrypbl Ha YepTekax, MOJEISIX U B PeaIbHOM
MUpE; IPUMEHEHHE U3YICHHBIX CBONCTB T€OMETPUUYECKUX (puryp
u GopMyn IS peHIeHHs] TeOMETPUUECKHUX 3aJad M 3a1ad ¢
MIPAKTUYECKUM COAEPKAHUEM;

c(OpMUPOBAHHOCTh MPEACTABICHUN O Mpoleccax U SBICHUSIX,
MMEIOIIMX  BEPOSATHOCTHBIM  XapakTep,  CTaTUCTUYECKHX
3aKOHOMEPHOCTSIX B pEaJbHOM MHpPE, OCHOBHBIX IOHSITHIX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMEHUW HAXOAWTh H
OLICHUBATh BEPOSTHOCTU HACTYIUICHHSI COOBITUN B MPOCTEHUIINX
MPAKTUYECKUX CHUTyallMAX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYUH;

BJIAJICHUE HABBIKAMH HCIIOJIb30BaHUSA T'OTOBBIX KOMIIBIOTEPHBIX
IIporpamMmm IpH pelIeHUH 3a]1a4.
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