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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOT'PAMMBbBI
OEIL[EOEPASOBATEJIBHOPI YUYEBHOM JUCHUILJIMHBI OY 1.02
MaTtemaTuka

1.1. MecTO THCUMIVIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMblI

Oo6meoOpa3oBaTenpHas yueOHas gucruumaa (mamee - OV]) OV]I.02
"MareMatuka" SBISIETCS 4YacTblO 00s3aTEIbHOM MPEeIMETHON OO0JacTu «....»
deneparbHOro rocyJapcTBEHHOr0 00pa3oBaTEIbLHOTO CTaHAApTa CPEAHETro OOIIEro
oOpazoBanus (manee — PI'OC COO). B coorBercTBHM € Y4eOHBIM IIJIAHOM
JTUCHUIUIMHA U3Y4YaeTcsl B paMKax 00I11eo0pa3oBaTeIbHON MOATOTOBKM U BXOJUT B
nepeueHb "OOiIeoOpa3oBaTeyibHble y4e€OHbIC JUCIHUIUIMHBI 10 BBIOOPY U3
00s3aTeNbHBIX IPEIMETHBIX 00nacTei" yueOHbIX JUCIUIIIMH.

OV/.02 "Maremartuka" OCYIIECTBIsICTCS B Ipeaeiax o00pa3oBaTelbHOU
IPOrpaMMbl CPEAHETO MPOodhecCUOHATFHOTO 00pa30BaHuUs - IPOTrPaMMBbI MOJTOTOBKH
CIIEHHAIMCTOB cpeHero 3BeHa no cnenuaibHocTy 40.02.01 [IpaBo u opranu3zanus
copaibHOTO oOecneyeHusi B cooTBercTBUU ¢ @DI'OC cpemnero o0061ero
oOpa3oBaHusi, YTBEpkKIACHHBIM NpukazoM MunoOpnayku Poccum ot 12.05.2014 Ne
508,(3apeructpupoBan  MuntoctoM Poccum , peructpanuonHbeii Ne ) 1o
cnenpasibHocTH 40.02.01 IIpaBo M opraHu3zanus COLMAIBHOTO OOECIEUCHUS, U
MPUMEPHOM  OCHOBHOM  00pa30oBaTeNbHON  NPOrpaMMbl  CPEOHEro  OOIIEro
oOpazoBanust (ogoOpeHa pemieHueM (deaepasbHOro  yueOHO-METOIUYECKOTO
o0beTMHEHUS 110 001IeMy 00pa3oBaHmio, TPoToKoJI OT 28.06.2016 N 2/16-3).

1.2. Pe3yabTaThl 0CBOCHUS 00111€00pa30BaTE/IbHON YUEOHOU IM CIUTIIUHBI

1.2.1. JInyHOCTHBIE Pe3yJIbTATHI OCBOCHUSA 00111€00pa30BaTEILHON YUeOHO
AUCHUNIIHMHBI

PabGouass mporpamma OVY]J[.01 "MaremaTuka" HampaBieHa Ha CO3JIaHHE
YCJIOBUH ISl JOCTHXKEHUSI 00YUYarOITUMUCS CIEAYIOIMINX JIMYHOCTHBIX PE3yJIbTaTOB
O0CBOEHUS 00pa3oBatesibHOM nporpammbl B cooTBeTcTBUE ¢ PT'OC COO:

- c(OpMUPOBAHHOCTH TMPEJCTABJICHUN O MaTEeMaTHKE KaK YHHBEPCAJIbHOM
S3bIKE HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBIICHUI U MPOLIECCOB, UAECAX U METOIAX
MaTeMaTUKH;

- TOHUMAaHHE 3HAYMMOCTH MAaTEeMaTUKH ISl HAyYHO-TEXHUYECKOr0 IIporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHHSI K MAaTEMAaTHKE KaK K YacTH OOIIeYeTOBEUYECKOM
KYJIbTYpbl 4Y€pe3 3HAaKOMCTBO C MCTOPUEH pa3BUTHUS MaTEMaTUKH, SBOJIOIMEH
MaTEMaTUYECKUX UJICH;

- Ppa3BUTHE JIOTUYECKOIO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUs,
ANTOPUTMHYECKOW KYJIBTYPhI, KPDUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOAMMOM



g Oynymied npodeccuoOHaNbHON AESITeNbHOCTH, JI MPOJOJDKEHHST 00pa30BaHUs
1 caMooOpa30BaHus;

- OBJIAJICHHE MATEMaTUYECKUMH 3HAHHUSAMH W YMEHHUSIMH, HEOOXOIHMBIMU B
MOBCEIHEBHOM KW3HU, JJII OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX THUCLUIUINH
U JUCUUIUIMH MPOQPECCHOHAIBHOIO IMKJA, JUIs TOJIy4eHHs 0Opa3oBaHHUS B
00J1acTsX, He TPEOYIOMUX YriIyOJIeHHOM MaTeMaTH4eCKO MOArOTOBKY;

- FOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMO00pa30BaHUIO,
Ha MPOTSHKEHUM BCEM KU3HU; CO3HATEIbHOE OTHOUIEHHWE K HENPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCIICHNTHOW TpodhecCHOHATBLHOM ¢ OOIIECTBEHHOM
NEeSATENbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEJIBHOM TBOpPYECKOW U
OTBETCTBEHHOM J1€ATEIBbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeNbHOM,  OOLIECTBEHHO  TOJE3HOM,  y4yeOHO-MCCIIe0BaTENIbCKOM,
MIPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

- OTHOLIEHUE K MPOPECCUOHAIBHON IEATEIbHOCTH KaK BO3MOXHOCTU YyYacTHs
B PpELIEHUWU JIMYHBIX, OOILECTBEHHBIX, TOCYIAapCTBEHHBIX, OOUIEHAI[MOHAIBHBIX
npoO0sem.

1.2.2. MetanpeaMeTHbIe Pe3yJbTAThl OCBOEHUsI 00111e00pa3oBaTeIbHOM
Y4eOHOM TUCUMILIMHBI

Pabouas mnporpamma OVY][.01 "Marematuka" HampaBlieHa Ha CO3/laHUE
YCIOBUM Il JIOCTHKEHUS OOYYaIOIMIMMHUCS CIEIYIOUUX METanpeaMeTHBIX
pEe3yNbTaTOB OCBOEHHUS 00pa3oBaTesbHONW Tporpammbl B cooTBeTcTBUU ¢ PI'OC
COO:

- YMEHHME CaMOCTOSITEJIBHO OIpPEAENATh LEIN JEATEIbHOCTH U COCTaBIATH
IUTaHBl JEATENBHOCTH; - CaMOCTOSITEJIBHO OCYIIECTBIATh, KOHTPOJUPOBATH M
KOPPEKTUPOBATh I€ATEIbHOCTD;

- HWCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JTOCTHXKEHMS MOCTaBIEHHBIX
Heiel U peanuzaluu TUIAHOB JEATEIBHOCTH; BBIOMpATh YCIIELIHBIE CTPAaTErHH B
Pa3JIMYHBIX CUTYaIUsX;

- yYMEHHE MpPOAYKTHUBHO OOIIATbCd M B3aMMOJEWCTBOBAaTH B IpoIlecce
COBMECTHOM  JEATENBHOCTH,  YYMTBIBATH  NO3ULUMU  JIPYIMX  YYaCTHUKOB
nesTenbHOCTH, 3(Q(PEKTUBHO pa3pemaTbh KOH(PIUKTHI;

- BJaJCHUE HAaBbIKAMHM TIO3HABATEIBHOM, Y4EOHO-HCCIIENOBATEIBCKOU U
OPOEKTHOW JAESTENbHOCTH, HaBBIKAMHU pa3pellieHus NpodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CAaMOCTOSATEIbHOMY IMOUCKY METO/IOB PEIICHUS MPAaKTUUYECKUX 3a/1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHNUS;

- TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENIBHOM HH(POPMAIMOHHO-
[T0O3HABATEJIbHOM JE€ATEIbHOCTH, BKIIOUass YMEHHE OPUEHTHUPOBATHCSA B Pa3IUUHbBIX



UCTOYHUKAX HMHPOpPMAIMKM, KPUTUYECKH OLIEHUBATh U HWHTEPIPETHPOBATH
uH(pOPMAILIKIO, TOTYYAEMYI0 U3 Pa3INYHBIX HCTOYHUKOB;

- BIAQJCHUE S3BIKOBBIMU CpPEICTBAMU: YMEHHUE SICHO, JOTMYHO MU TOYHO
U3JIaraTh CBOK TOUYKY 3PEHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPENICTBA;

- BIQJICHHE HaBblIKaMH II03HABATEIbHONM pe(diaeKkcuu Kak OCO3HaHMS
COBEPIIAEMBIX JEHCTBUM W MBICIUATEIBHBIX IIPOLIECCOB, HUX pPE3yIbTaTOB H
OCHOBAHMI, TPAHULl CBOETO 3HAHUS W HE3HAHWs, HOBBIX ITO3HABATENIBHBIX 33/1a4 U
CPEACTB JUIsl X TOCTUKEHUSI;

- 1[eJIEYCTPEMIICHHOCTh B TIOUCKAX U MPUHATUHU PEIICHUN, COOOPA3UTENbHOCTD
U UHTYWUIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHUM; CHOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHHIO MUPA.

1.2.3. IIpenmeTHbIE pe3yJIbTATHI OCBOCHHSA 00111€00Pa30BaTe/IbHON YueOHOI
TUCUMILTAHBI

Pabouas mporpamma OV]I.01 "Marematuka" HampaBjieHa Ha JIOCTHXKECHHE
00yYaIOIMUMUCA CICAYIONIUX MPEIMETHBIX PE3yJIbTATOB OCBOCHUS JUCIUILIMHBI B
cootBercTBUM ¢ PI'OC COO:

- c(hopMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHKe KaK 4YacTh MHUPOBOU
KyJbTYPBI 1 MECTE MaTEMAaTUKH B COBPEMEHHOM ITUBHIIM3AINH, CIIOCO0AaX OMUCAHUS
SIBJICHUM peaIbHOTO MUpPA HA MAaTEMATUUECKOM SI3BIKE;

- chOpPMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUYECKUX TMOHSITUSIX Kak
BOKHEUIIMX MAaTeMaTUYECKUX MOJICSAX, MO3BOJSIONIMX OIMUCHIBATH M H3y4aTh
pa3Hble MPONECCHl M SIBJICHUS; MOHMMAHWE BO3MOXXHOCTH aKCHUOMATHYECKOIO
MOCTPOCHHSI MATEMATUYECKUX TEOPUI;

- BJIAJICHHE METOJIaMH JI0KA3aTEIbCTB U AJITOPUTMOB PEUICHUS, YMEHUE HUX
PUMEHSITh, IPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3aay;

- BIIQJICHWE CTaHJAAPTHBIMHU TIpUEMaMH PEUICHUs PAIMOHANBHBIX U
HppalMoHaIbHbIX, MOKA3aTEeIbHBIX, CTEMIEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUN
Y HEPABEHCTB, UX CUCTEM;

- HCMOJIb30BAaHWE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM 4YHUCIE IS
MOMCKa MYTH PEIICHUS U WUIIOCTPALMU PEUICHUS YPABHEHUN U HEPABEHCTB;

- copmMupoBaHHOCTH  TPEACTABICHUH OO0  OCHOBHBIX  TOHATHUSIX
MaTeMaTUYECKOT0 aHalii3a U UX CBOMCTBAaX, BIAJ€HUE YMEHUEM XapaKTEpPU30BaTh
noBe/icHUe (YHKIMA, WCIOIb30BAHUE TIOMYYEHHBIX 3HAHWN MJIS OINMWCAHUS H
aHaJM3a peaJIbHBIX 3aBUCUMOCTEH;

BJIQJICHUE OCHOBHBIMU TIOHSATHUSAMHM O IUIOCKMX U TMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTH YMEHHUS
pacmo3HaBaTh TeOMETpUYecKne (UTYpPhI Ha YEPTEKax, MOACIAX M B PEaTbHOM
MUpE; MPUMEHECHHE M3YYCHHBIX CBOWCTB T€OMETPUYECKUX (uryp u Hopmymn s
pelIeHUs TeOMETPUUYECKUX 3aJ1a4 U 33]1a4 C PAKTUUYECKUM COJIEPHKAHUEM;



- c(pOpMUPOBAHHOCTh MPEJCTABICHUN O MpOLEccax M SBICHUSIX, WMEIOIIUX
BEPOSATHOCTHBIA XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEATBHOM MHpE,
OCHOBHBIX INOHATHSAX 3JIEMEHTAPHOM TEOPUU BEPOSITHOCTEM; YMEHUM HAXOIUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITMII B NPOCTEMIINX NPAKTUYECKUX
CUTYalMsIX U OCHOBHBIEC XapaAKTEPUCTUKY CIIyYalHBIX BEJIUYMH;

- BIAJCHUE HAaBBIKAMHU MHCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM
[P PELICHUH 3a1a4.

1.3. lIpodpuibHas cocTaBasmas (HAaPaBJIeHHOCTH) 0011e00pa3oBaTeIbHOM
y4eOHOM TUCHUIIIMHBI

N3yuenne nucummmnasl OY (.01 "Marematuka" ocymiecTBisieTcss B paMKax
IITICC3 ¢ yderom npodeccuoHanbHOW HampaBiaeHHOCTH crnernranbHoctr 40.02.03
[IpaBo m cyneOHOE aAMUHUCTPHPOBAHHWE 3a CUYET MEKIPEAMETHBIX CBS3CH C
TUCITUTUTMHAME TIPO(HEeCCHOHATBHOTO YIEOHOTO IHUKIIA.

Kpome TOro, mpodwibHas COCTaBISAOMAs HAXOIUT CBOE OTPAKCHHE B
OpraHu3allMd  CaMOCTOATENIbHOM paboThl 00ydYaromuxcsi TMpU  BBITOJIHEHHUH
JIOMaIllHEe padoThl, OJTOTOBKE K YCTHOMY OIPOCY, TECTUPOBAHMIO, MOJTOTOBKE
COOOIIIEHHH, TOKIJIaJI0B U pedepaTos.



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

YUYEBHOU JUCIHHAITINHBI
2.1. O0bem 001e00pa3oBaTebHON Y4€0OHOM JUCUUIJIMHBI U BUbI Y4eOHO
padoThbI
“ O0bem
Buj yueOHoi1 padoThI 4ACOB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 345
OO6s3aTenbHas ayquTOpHAst yueOHast Harpy3ka (BCero) 234
B TOM YHUCJIE:
Jlexnust 39
[IpakTHyeckoe 3aHsATHE 195
CamocrositensHast pabota oOydaronierocs (Bcero) 111
B TOM YHCJIE:
CamocrosiTenpHas pabora 111

Wrorosas arrecranus B hopme nudhepeHInpoBaHHOTO 3a4eTa

Wrororas arrecranus B opMe IK3aMeHA




2.2. TemaTu4ecKuil IVIaH U cOAepKaHNe 00meo0pa3oBaTebHON yueOHoH qucnunanabl OY1.02 MartemaTnka

Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHE PadoThl,

HaumeHoBaHue YpoBeHb
pasIe/oB 1 TeM caMocTosITeIbHasi padoTa o0ydaroummxcsi, GoOpMbl OPraHu3al UM AeATETbHOCTH Kon-Bo yacos OCBOCHHSE
00y4arIMXCcs
1 2 3 4
BBeagenue 4
Tema 1 Beenenue CopepxaHue yaeOHOro MaTepuaa; 2
2
MaremaTHKa B HayKe, TeXHUKE, SKOHOMUKE, MHOOPMAIIHOHHBIX TEXHOJIOTHSIX U
MPAKTHYECKOH AesTenbHOCTH. Llenu u 3agaun n3ydeHus MaTeMaTUuKi PpyU OCBOSHUU
CHEIMAJIbHOCTEH CPEJIHErO 3BEHA.
CamocTtosTenbHas paboTta 2
MaremMaTHKa B 5KOHOMHUKE H TEXHUKE
Pasznea PazBurue 14
NOHSITHS 0 YHCIe
Tewma 1.1 PazButue CogepxaHue yueOHOro MaTepHana: 2
IIOHSTHSI O YNCIIE
2
Llenwie u panmonanbHbIe yncia. [lefictBurensubie uncina. [Ipubamkxennbie
BeIuncieHus. KommiiekcHble uncna.
CamocTosTenbHas pabora 4
VicTopusi BOSHUKHOBEHUS YUCEI
[TpakTnyeckas pabora 1 2
[enble, paroHagbHbIE, UPpAIlMOHATIbHBIC YHCTIA U JEHCTBUS HaJl HUMHU.
ApudmeTndeckne neiicTBUS HaJl HUMH.
[TpakTrueckas padota 2 2
JleiictBuTenpHble uncia. CpaBHEeHNE JeHCTBUTENIBHBIX YUCE].
[TpakTuyeckas pabora 3 2
KommekcHble uncna. ['eoMmeTprudeckoe n300pakeHne KOMIIJIEKCHBIX YHCel
[IpakTuyeckas pabora 4 2
[TpubnmxeHHble Yncia, HOTPEIIHOCTH, BRIYUCIeHU. J{efCTBHS ¢ MpUOIMKEHHBIMU
YHCJIaMHU.
Pazgen Crenennu, 33
KOPHH, JIOTapu(PMbI
Tewma 2.1 Crenenu u Coneprkanue yueOHOTo MaTepuaa: 2




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HaumeHnoBanue 6 6 K YpoBennb
pa3Ie:108 U Tem CaMoOCTOAITeIbHAs1 padoTa 00y4arommxcsi, POpMbl OPraHU3alUM AeATETbHOCTH 0JI-BO YaCOB OCBOCHHSE
00y4arIMXCcs
1 2 3 4
KOpPHHU.
2
Kopuu u crenenn KopHu HaTypanbHON CTENEHU U3 YUCIa U X CBOicTBa. CTeneHu ¢
paLMOHATIBLHBIMY NTOKa3aTeNsIMU, UX cBOMcTBa. CTENEHU C JeiCTBUTEIbHBIMU
nokasaressiMi. CBOICTBA CTENIEHH C ACHCTBUTEIBHBIM IMIOKA3aTEIIEM.
CamocrosiTenpHas padoTta 6
CBolicTBa CTENEHEN U CBOWCTBA KOPHEH
[IpakTuueckas padora 5 2
Crenens u ee coiicTBa. O000IICHUE MOHITHS CTETICHH. J{efcTBUS Ha/l CTETIEHIMH C
LEJIBIM U PallMOHAJIBHBIM IIOKA3aTeJIeM.
[TpakTrueckas padbota 6 2
Tosx1ecTBeHHBIE TPEOOPA30BAHMS BRIPAXKEHUN CO CTETICHSIMHU.
[TpaxTuueckas padora 7 2
KopeHp 11-0ii CTEeNEeHN U €ro CBOKCTBA.
[TpakTuueckas padota 8 2
Kopuu u crenenn. CBoiicTBa cTeneHel U CBOWCTBA KOpHEH
[TpakTuyeckas padora 9 2
ToxxaecTBeHHbIE TpeoOpa30BaHMsl BRIPAXKEHUN C KOPHSIMHU.
Tema 2.2 Jlorapudmsr | Coneprkanue yueOHOro MaTepuana: 5
5
Jlorapudm. Jlorapudm yricia OcHOBHOE JOrapu(pMHUUECKOE TOKIAECTBO.
JlecsTuunble U HaTypasibHbIE Torapu@msl. [IpaBuina aelictBuii ¢ jorapupmamu.
ITepexoa K HOBOMY OCHOBAHHMIO.
CamocrositensHas paboTta 2
CaoiicTBa j0orapugmoB
[Tpaktuyeckas padora 10 2
Jlorapudm uncna. Onpenenenue u cBoiicTa. JlelicTBus Haj jorapudmamu.
[TpakTuyeckas padora 11 2
JlorapudmupoBanue v MOTECHITMPOBAHNE BBIPAKEHUN.
[TpakTuyeckas pabdora 12 2
[Tpumenenune norapuMUpOBaHUS U TOTSHIIMPOBAHUS JIJISI BEIYUCIICHUS 3HAUCHHIH
BBIPAKCHUI.
[IpakTuyeckas padbora 13 2




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HaumeHnoBanue 6 6 K YpoBennb
pa3Ie:108 U Tem CaMoOCTOAITeIbHAs1 padoTa 00y4arommxcsi, POpMbl OPraHU3alUM AeATETbHOCTH 0JI-BO 4aCOB OCBOCHHSE
00y4arIMXCcs
1 2 3 4
OcHOBHOE JIOTapr(PMHUUYECKOE TOXKJIECTBO U MPHUBEJICHIE K HOBOMY OCHOBAHHIO.
Pa3znen ®@yHkuuu U 24
HX CBOHCTBA
Tema 3.1 O6mme Coneprkanue ydeOHOro MaTepuara: 2
CBEJICHHUS O
dbynkumsx. OOpaTHbIe
GyHKIHN.
2
Oynkiuu. O0acTh ONpeIeeHNsT 1 MHOKECTBO 3HaUeHU; rpaduk GyHKIHH,
nocTpoeHue rpagukoB (QyHKIMHA, 3aJaHHBIX pa3IMYHbBIMU criocobamu.CBoiicTBa
¢yHKIIMM. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTb, OTPAHUYEHHOCTb,
HepUOMYHOCTb. [IpoMexyTKu Bo3pacTaHus U yObIBaHUS, HAUOOJIbILIEE U
HaMMEHbBIIIEe 3HAYCHUS, TOUKU IKCTpemMyMa. [ padudeckas HHTEprpeTanus.
[Tprumepsl pyHKIIMOHANBHBIX 3aBUCUMOCTEN B peasIbHBIX MpOoLeccax U SBICHHSIX.
Apudmernueckue oneparun Haa GyHKIusiMA. CiioxkHas GyHKIUS (KOMIO3HIINSA).
[ToHsiTHE O HENIPEPBIBHOCTU (YHKIIMU.
CamocTosTenbHas pabora 3
OcHoBHBbI€e 351eMeHTapHble QyHKIH. CBOICTBA TMHEIHOM, KBaIpaTHYHOM, KYCOUHO-
JMHEHHON M TpOOHO-TMHENHON QYHKIIHMH.
[IpakTuueckas padora 14 2
Crioco6b! 3a1anus], QyHKIMK. Beluncienre 3HaueHni QyHKIUH.
[IpakTuueckas padora 15 3
OcHoBHBbIe cBoMcTBa (pyHKIMH. MccnenoBanue GyHKIMiA o rpaguky.
[Mpaktuueckas pabora 16 2
HaxosxneHue obsactu onpeseneHus GyHKINHN, 3aJaHHBIX (OpMYIIaMH.
Tema 3.2 Coneprxkanue yaeOHOT0O MaTepuana; 2
IlokasarenbHas u
norapudmudeckas
byHKIHUSA
2

Onpenenenus GyHKIMA, MX cBoKcTBa U rpaduku.lIpeodpazoBanus rpaduKkos.
[TapannensHbIi IEPEHOC, CHMMETPHSI OTHOCUTEIHFHO 0CEH KOOPIMHAT M CHMMETPHS
OTHOCHTEJIbHO Hayajia KOOPAMHAT, CHMMETPHS] OTHOCUTEIBHO NPSMON y = X,




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HaumeHnoBanue 6 6 K YpoBennb
pa3Ie:108 U Tem CaMoOCTOAITeIbHAs1 padoTa 00y4arommxcsi, POpMbl OPraHU3alUM AeATETbHOCTH 0JI-BO YaCOB OCBOCHHSI
00y4arIMXCcs
1 2 3 4

pacTshKeHUE M CKAaThe BAOJIb OCeH KOOpIMHAT.
CamocrosiTenpHas padoTta 6
[Toka3zarenbHas u torapupmudeckas GyHKIUN
[IpakTruueckas padora 17 2
[Toka3zarenpHas (yHKIMS, €€ CBOMCTBA U rpauK.
[TpakTuueckas padota 18 2
Jlorapudmuueckas QyHKIUS, €e CBOWCTBA U TpaduK.

Pa3znen YpaBHenus u 62

HEepPaBEHCTBA

Tewma 4.1 Jluneitnsie u | Coneprkanue y4eOHOro MaTepuarna: 3

KBaJIpaTHbIE

yYpaBHEHHUS U

HEpaBEHCTBA

3

VYpaBHEHUS U CUCTEMBI ypaBHEHUN.PaBHOCHIBHOCTD ypaBHEHUH, HEPABEHCTB,
cucteM.OCHOBHBIE IPUEMBI X PEHICHUs (Pa3iokKeHUEe Ha MHOXKHUTEIH, BBEJICHUE
HOBBIX HEM3BECTHBIX, N10JICTAHOBKA, rpaduyeckuii METox).
CamocTosiTenpHas padoTta 13
CucreMsl 3 ypaBHEHHH € 3 HEU3BECTHBIMU
[IpakTudeckas padora 19 2
[Ipaktuyeckas pabora 20 2
Pemienue TMHEWHBIX U KBaJJPAaTHBIX YPAaBHEHMMH, JIMHEHHBIX HEPABEHCTB.
[TpakTrueckas padota 21 2
CucTeMbl TUHEHHBIX HEPABEHCTB.
[TpakTuyeckas padora 22 2
Merton nnrepBanoB. KBagpaTHelie HEpaBEHCTBA.
[TpakTuyeckas padora 23 2
[TpuMeHeHne MeTo/1a MHTEPBAJIOB [T PEIICHNS] HEPABEHCTB.
[TpakTuyeckas padora 24 2
CucTeMbl ypaBHEHHH € IByMs] HEH3BECTHBIMHU.

Tema 4.2 Copneprkanue yueOHOTO MaTepuana: 2

HppanmonaibHsie




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HaumeHnoBanue 6 6 K YpoBennb
pa3Ie:108 U Tem CaMoOCTOAITeIbHAs1 padoTa 00y4arommxcsi, POpMbl OPraHU3alUM AeATETbHOCTH 0JI-BO 4aCOB OCBOCHHSE
00y4arIMXCcs
1 2 3 4

[10Ka3aTeIbHbIE U

JorapupmMuUecKue

YpaBHEHUS U

HEpaBEHCTBA

2

PanyonaneHble, MppallMOHabHbIE, II0KAa3aTelbHbIE YPABHEHUS U CUCTEMBI.
HepasencrBa. PaninonanbHble, HppallnoOHaIbHbIE, IOKA3aTEIbHbIE U HEPABEHCTBA.
OcHOBHBIE IIpUEMBI UX perieHus. Mcnoab3oBaHue CBONCTB U rpaMKOB (PyHKIHIA
IIPU PEIICHUU YPaBHEHUI 1 HEPaBEHCTB.
CamocTtosTenbHas paboTta 10
HppauroHanbHble HEpaBeHCTBA. PelieHne oKkas3aTebHbIX YPABHEHU U HEPABEHCTB,
JOrapu(pMHUUECKUX ypaBHEHUHN
[Ipaktuyeckas pabora 25 2
HppaunoHanbHble YpaBHEHUs, IPUEMBI pellieHni. Pelienre uppanroHaabHbIX
YpaBHEHUM.
[IpakTrueckas padora 26 2
[ToxazarenbHble ypaBHEHUS, IPUBOAUMBIE K OJJHOMY OCHOBaHHIO. [loka3aTenbHble
YPaBHEHHs, PEIIAEMbIE METOJIOM 3aMEHbI IIEPEMEHHOM.
[TpakTtuyeckas padora 27 2
Pemenne nokasarenbHbIX ypaBHEHUN
[TpakTuyeckas pabora 28 2
OcHOBHbIE BUJIbl IOKA3aTEJIbHBIX HEPABEHCTB.
[TpakTryeckas padora 29 2
ITokazarenbHbIE HEPABEHCTBA, pElIaeéMble METOJIOM 3aMEHbI IEpEMEHHOM
[TpakTtuyeckas padora 30 2
OcHoBHbIE BUBI JIOTapU(MUYECKUX YPAaBHEHUN U MPUEMBI UX PEIICHHUSL.
[TpakTuyeckas pabora 31 2
Pemenue norapudMuyecknx ypaBHEHUH C UCTIOJb30BaHUEM CBOMCTB JorapuMoB
[TpakTuyeckas padora 32 2
Pemenne norapudmuueckux ypaBHEHHI METO/I0M 3aMEeHbI IEPEMEHHOI.
[TpakTuyeckas padora 33 2
OcHOBHBIE BUBI JIOTApU(MUYECKUX HEPABEHCTB U NMIPUEMbI UX PEIICHUH.
[IpakTuyeckas pabora 34 2




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
00y4arIMXCcs

KoJ-Bo yacoB

YpoBeHb
O0CBOEHUA

1

2

4

Pemenne norapudmMudecknx HEPaBEHCTB C MCIOIH30BAHUEM CBOWCTB JorapudmMoB

[TpakTuueckas padota 35
Pemenue norapuMudecknx HEPaBEHCTB METOJIOM 3aMEHBI TIEPEMEHHOM.

Pa3zngen OcHoBBI
TPUTOHOMETPUH

42

Tema 5.1
Tpuronomerpuueckue

byHKIIUU

CopepxaHnue yueOHOro MaTepHana:

Panuannas mepa yrna. Bpamarensaoe nukenue. CHHYC, KOCHHYC, TAHT€HC U
KoTaHreHc yncna. @opmynsl npusenenns. opmyisl crnoxenus. opmyisi
ynBoenuss Popmybl mosioBUHHOTO yria.lIpeobpazoBanne cymmbl
TPUTOHOMETPHUYECKUX (DYHKIMI B IPOU3BEACHUE U IIPOU3BEACHUS B CYMMY.
BripaxkeHne TpuroHoMeTpru4ecKuX (PyHKIMI Yepe3 TAHTeHC TOJIOBUHHOTO
aprymenTa. [IpeoGpa3oBanie CyMMbI TPUTOHOMETPHUYECKUX (YHKIUN B
NpOU3BEJCHUE, TPEe0Opa30BaHUE IPOU3BEACHNS TPUTOHOMETPHUECKUX (DYHKINH B

CyMMY

CamocTosTenbHas pabora
OOpatHble TPUTOHOMETpUYECKHE (QYHKIIUU

[TpakTrueckas pabota 36
BpamarensHoe neuxenue. OrnpeieieHue CuHyca, KOCUHYyca, TaHreHca, KOTaHT'eHCa.
TpuroHoMeTprudyecKue TOKIECTBA

[TpakTuyeckas padora 37
Brluncienne TpUroHOMETPUYECKUX BBIPAXKEHUIM M TOXKIECTB.

[TpakTuyeckas pabora 38
[IpeoOpazoBanne CyMMBI B TPOU3BEICHNE

[TpakTuyeckas padora 39
[IpeoOpazoBanme MPOU3BEACHHS B CYMMY

[TpakTuyeckas padora 40
DopMyIsl IPUBEICHUS

[TpakTrueckas padota 41
[TpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH C MTOMOIIBIO0 HOpMyIT
IPUBENICHUS




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HanmeHnoBanme 6 6 K Yposennb
- caMoCTOsITeIbHAasi padoTa o0ydyarumxcsi, GOpMbl OPraHU3aUH AeATETbHOCTH 0JI-BO YaCOB OCBOCHHSI
00y4arIMXCcs
1 2 3 4
[IpakTuyeckas padora 42 2
Tpuronomerpudeckue QYHKINHU, UX CBOHCTBA U rpaduKH.
Tema 5.2 ConepxaHue yaeOHOTO MaTepHaa; 2
Tpuronomerpuveckue
YpaBHEHHS
2
OO6parHble TpuroHomMeTpuyeckue QyHKIMHU. APKCUHYC, apKKOCHHYC,
apkranrenc.lIpocreiiime TpuroHomeTpudeckue ypapuenus. [Ipocreiimme
TPUTOHOMETPHUYECKUE HEPABEHCTBA.
CamocTtosTenbHas paboTta 8
OO0patHbIe TPUTOHOMETpUYECKHE (DYHKIIUU
[IpakTuyeckas pabora 43 2
[Ipocreiinme TPUTOHOMETPUYECCKHE YPABHEHUS BUJIA Sinx=a.
[TpakTuaeckas padora 44 2
[Ipocreiinme TPUTOHOMETPUYECKHE YPABHEHHUS BUIA COSX=a.
[IpakTuyeckas pabora 45 2
ITpocreiinye TpUroHOMeTpUYECKHE YpaBHEHUS BUIa tgx=a, ctgx=a.
[IpakTudeckas padbora 46 2
TpuroHomeTpuieckue ypaBHEHUs, IPUBOIUMBIE K KBaIPATHBIM.
[IpakTudeckas padora 47 2
Pemienue TpUroHOMETpUYECKUX YPAaBHEHUH C HCIOJIb30BAHUEM HUX NPpeoOpa3oBaHUM
Pa3znen Hauana 69
MaTeMATH4YeCKOro
aHaJjm3a
Tema 6.1 Cogepxanue yueOHOTO MaTepHana: 2
Huddepennmanbaoe
MCUHCIIEHUE
2

[TpousBoanas. [lonsTHe 0 MPOM3BOHON (QYHKIIUH, €€ TEOMETPUUYECKUN U
¢du3nueckuii cMbICI. YpaBHEHUE KacaTenbHOM K rpaduky pynkiuu. [IpousBoansie
CYMMBI, Pa3HOCTH, ITPOU3BEJCHUS, YacTHbIE. [ [pON3BOIHBIE OCHOBHBIX
sreMeHTapHbIX GyHKIHHA. [I[puMeHeHre mpou3BOIHOM K UCCIIEIOBAHHIO (DYHKIIMH U
noctpoeHuio rpapukoB. [IpousBoanbie 00paTHON QYHKIIMK M KOMIO3HIIUU




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
00y4arIMXCcs

KoJ-Bo yacoB

YpoBeHb
O0CBOEHUA

1

2

4

¢dbyskun. [IpuMephl HCTIOTB30BaHUS POU3BOIHOM [Tl HAXOXKICHUS HAMITYYIIIETO
peleHHs B PUKIIAJIHBIX 3a1a4ax. Bropas npon3BoHast, ee reOMEeTpUIeCKHA U
¢usnueckuii cmpicn. HaxoxneHue ckopocTu AJis mpoiecca, 3aJaHHoro (popMyioii u
rpaguKoOM.

CamocrosTenpHas pabora
I"'eomeTpuyeckuii U GU3NIECKUN CMBICIT POU3BOTHOM

14

[Ipaktuyeckas padora 48
[TpousBojHas. [IpaBuia BeIYKCICHHS TIPOU3BOIHON

[IpakTyeckas padora 49
Brluncnenue nponu3BoJHOM anreOpanyeckoi CyMMBI, TPOU3BEACHHS, YACTHOTO

byHKUINN

[Tpaktuyeckas padora 50
ITpou3Bo/IHAs MMOKA3ATENBHOMN U JIOrapuMUIecKoil QyHKIHH.

[Ipaktuyeckas padora 51
[Ipou3Bo/HbIC TPUTOHOMETPHYECKUX QyHKIMIA. [Ipor3BoIHbIC 0OpATHBIX
TPUTOHOMETPHUYECKUX (DYHKIUH

[TpakTryeckas padora 52
[Tpon3BoHas CI0KHON QYHKIIMU

[TpakTuyeckas padora 53
I'eomeTpryeckuii CMbICT TPOU3BOTHOM

[TpakTuyeckas padora 54
Kputnueckue Touku @pynkuuu. [lpusHaku Bo3pactanusi, yObIBaHUs, TOUEK
MaKkCUMyMa U MUHMUMYyMa (QyHKIIMH

[TpaxkTrueckas padota 55
HawuOospliee 1 HauMeHblllee 3Ha4eHUsl (PYHKIIMU Ha OTpe3Ke

[TpakTrueckas pabota 56
Hccnenoanne GpyHKINI ¢ TOMOIIBIO MPOU3BOIHOM

[TpakTuyeckas padora 57
ITocTpoenue rpagukoB PyHKITHI C TOMOIILIO PON3BOTHOM

[TpakTuyeckas pabdora 58
Bropas npousBonnas. Touku nepernda. Hanpasnenue Boimykiioctu. [Ipumenenue k
UCCIICIOBAaHUIO (DYHKITHIA.

[TpakTnueckas pabora 59




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HaumeHnoBanue 6 6 K YpoBennb
pa3Ie:108 U Tem CaMoOCTOAITeIbHAs1 padoTa 00y4arommxcsi, POpMbl OPraHU3alUM AeATETbHOCTH 0JI-BO 4aCOB OCBOCHHSE
00y4arIMXCcs
1 2 3 4

Pemenue 3a1a4 Ha onpeesieHre HaubOJIBIIET0 U HAMMEHBINETO 3HAUCHHs! (DYHKITHH
[IpakTruueckas padora 60 2
["'eomeTpuueckuii 1 GU3NIECKUN CMBICT POU3BOTHON

Tema 6.2 Coneprkanue ydeOHOro MaTepuara: 2

NHuterpansHoe

HCUUCIIEHUE

2

[TepBooOpaznas u unterpai. [IpuMeHneHue onpeneneHHoro nHTerpaia s
HaXO0X/IEHUs IUIouaid KpuBoinHenHo! Tpaneunu. ®opmyna HeroTona-JIeliOHuna.
ITpuMepbl IpUMEHEH!s! UHTerpajia B (pU3MKe U T€OMETPHH.
CamocTtosTenbHas paboTta 9
MeTto uHTErprpoOBaHus 1Mo YacTsaM.Penienue 3a1a4 Ha IPUMEHEHUE UHTErpalia AJis
BBIYUCIICHHs] (PU3MYECKUX BEJIMYMH U MJIOLIAJCH.
[IpakTuyeckas pabora 61 2
HeonpeneneHHslil HHTErpaj, ero HaxoxxaeHue. HemocpecTBeHHOE HHTErpUPOBAHUE
[IpakTuyeckas padbora 62 2
Meron 3aMeHbI IEPEMEHHOU
[TpakTuyeckas pabora 63 2
Onpenenensblii uaTerpaia. @opmyna HeroToHa - JleiibHumna
[IpakTuyeckas pabora 64 2
Brruncnenne onpeaeneHHoro HHTerpana
[IpakTuyeckas pabora 65 2
MeTo/ 3aMeHBI IEPEMEHHON B ONIPENEIEHHOM UHTErpajie
[IpakTuyeckas padbora 66 2
KpuBosnHeliHas Tpanenus 1 ee mionaib
[TpakTuyeckas padora 67 2
Onpenenenne miomaad KpUBOJIUHEWHON Tpareuu
[TpakTuyeckas pabora 68 2
Brruncienre 005EMOB C TOMOIIBIO ONPEACIEHHOTO HHTETpalia

Pa3znen Teopus 24

BePOSATHOCTE

Tema 7.1 DnemeHTsI Copneprkanue yueOHOTO MaTepuana: 2

TEOPUU BEPOSATHOCTEH




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
00y4arIMXCcs

KoJ-Bo yacoB

YpoBeHb
O0CBOEHUA

1

2

4

U MaTEMATHYECKOHN
CTATUCTUKU

OcHOBHbIE TOHATHS KOMOMHATOPHUKH. 3a7auu Ha MMOACUYET Yncia pa3MelieHui,
MepeCcTaHOBOK, coueTaHui. Pemenue 3ana4y Ha nepedop BapuantoB. Popmyia
o6unoma Hrrorona. CBolicTBa OMHOMUHAIBHBIX KO duimeHToB. TpeyronbHuK
[Tackans.CoObiTHE, BEPOATHOCTH COOBITHSI, CII0KEHUE U YMHOKEHHE BEPOSTHOCTEH.
[TonsiTrie 0 HE3aBUCUMOCTHU COOBITUHN. J{UCKpeTHas ciyyaiiHas BEJIMYUHA, 3aKOH €¢
pacnpenenenus. YucioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4YalHOW BEJIMYMHBI.
[Tonsitue o 3akoHe Oonbinx yrcen.lIpeacraBnenre faHHBIX (TaOIUIIBI, AUATPAMMEBI,
rpadukn), reHepajbHasi COBOKYITHOCTh, BEIOOpKA, cpeiHee apu(MeTHIeCKoe,
MeauaHa. [loHsTue o 3agauax MaTeMaTUYECKON CTaTUCTUKU. PellieHre npakThuecKux
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

CamocrosiTenpHas padoTta

Wcropust pa3BuTHS KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH M CTATUCTUKHU U UX POJIb
B Pa3IMYHBIX c(hepax YeJoBEUECKOM Ku3HeaesATeIbHOCTH. [IpaBuiia
KOMOWHATOpUKH. PerieHne KoMOMHATOPHBIX 3a/1a4. Pa3menienus, couetanus u
nepectaHoBku. bunom Herotona u tpeyronbsauk Ilackans. Ilpukiiagasie
3aga4yu.llouron u rucrorpaMMa 4acTor.

[TpakTuyeckas pabora 68
[Tonsitne komOuHaTopuku. Bunel coequnenuit. [lepecranosku. Pazmernienus,
coYeTaHusl.

[TpakTrueckas pabora 69
Pemenne KOMOMHATOPHBIX 33]1a4 C IPUMEHEHUEM PA3JIMYHbIX COSAMHEHUH.

[TpakTtuyeckas padora 70
Cny4aitasie coobITHs. BeposTHOCTh coObITHI. ClIOKEHHE U YMHOKCHHE
BEPOSATHOCTEN

[TpakTrueckas padota 71
[ToHsITHE O HE3aBUCUMOCTH COOBITHH.

[TpakTrueckas pabora 72
Penienue 3a/1a4 Ha BBIYMCIICHUE BEPOSITHOCTH

[TpakTnueckas pabora 73
[ToHsiTHE 0 33/1a4aX MaTeMaTUYeCKON CTaTUCTUKH. YUCIIOBBIE XapaKTEPUCTUKU




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
00y4arIMXCcs

KoJ-Bo yacoB

YpoBeHb
O0CBOEHUA

1

2

4

JUCKPCTHBIX BCJIMYHH.

[IpakTuueckas padora 74
Pemienne npakTrueckux 3a/1a4u ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Paznen I'eomerpust

Tema 8.1 IIpsimble u
IUIOCKOCTH B
IIPOCTPAHCTBE

Conepxanue yueOHOrO MaTepuana:

B3anmHoOe pacriosnoxeHue AByX NpsMbIX B IpocTpaHcTse. [lapamienbHoCcTh npsaMoit
1 1ockocTy. [TapamiensHOCTh TUI0CKOCTEN. [lepnen MKy pHOCTE IPSAMON U
10cKoCTH. [lepnieHanKymsip u HaKJIOHHAsA. YTO0JI MEXY NPSAMON U MJIOCKOCTBIO.
JIByrpaHHBIN yrois. Yroi Mexay IJIOCKOCTAMU. IlepnenauKyIsspHOCT ABYX
miockocTel. [Ipu3Haky u cBOMCTBA NapajUIEIbHBIX U MEPIEHAUKYIISPHBIX
II0CKOCTe. PaccTosiHue OT TOYKM A0 INIOCKOCTH, OT MPSIMOU 10 IIJIOCKOCTH,
paccTosiHuEe MEXAY IJIOCKOCTSAMU, MEXAY CKPELIMBAIOIIMMUCS IIPSIMBIMU, MEKIY
POM3BOJILHBIMU (UIypamMu B IpocTpaHcTBel eomeTpuueckue mpeodpa3zoBaHus
IIPOCTPAHCTBA: NAaPAJUICIbHBIM IEPEHOC, CAMMETPHUS OTHOCUTEIIBHO MJIOCKOCTH.
[TapamenpHoe npoexkTrpoBanue. I1nomans OpToroHaaIbHON IPOEKIUH.
M300paxeHne NpocTpaHCTBEHHBIX (Uryp.

CamocTosTenbHas pabora
[TapannenpsHO€ IPOEKTUPOBAHUE U €TI0 CBOIMCTBA

[TpakTrueckas padota 75
AKcnoMbI cTepeoMeTpud. B3anMHoe pacnosnokeHne NpsMbIX B IPOCTPAHCTBE,
IIPSIMOM M TNIOCKOCTH.

[TpakTuyeckas padora 76
IIpu3HaKy napayenbHOCTH NMPSMBIX, IPSIMON U INIOCKOCTH, MIIIOCKOCTEN

[TpakTuyeckas padora 77
[Tpsimasi, mepneHIuKyIsipHas K miockoctu. [lepnenaukyssap u HakiaoHHas. Teopema
0 TpeX NEPNEHIUKYIIApax. YToa MeXAy NpSIMOHN U INIOCKOCTHIO

[TpakTrueckas padota 78
Yron Mmexy miockocTsiMi. OpTOroHajgbHasi MPOEKIUsI MHOTOYTOJIbHUKA.

Tema 8.2 KoopanHats!
U BEKTOPHI B

Coneprkanue y4eOHOT0 MaTepuana:




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
00y4arIMXCcs

KoJ-Bo yacoB

YpoBeHb
O0CBOEHUA

1

2

4

IIPOCTPAHCTBE

[IpsimoyronbHas (IekapToBa) CUCTEMa KOOpAUHAT B mpocTpancTBe. Dopmyna
paccTOosSHUS MEX]y IBYMSI TOUKaMU. Y paBHEHHUs c(epbl, INIOCKOCTH U

npsimoii. Bektopsl. Mozynb Bektopa. PaBeHCTBO BekTOpOB. Cll0)KEHHE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3znokeHne BEKTOpa M0 HalpaBJICHUSAM. YTOJ
MeX1y 1ByMs Bektopami. [Ipoekuust BekTopa Ha ocb. KoopauHaTsl BekTopa.
CkansipHoe npou3BeieHre BeKTOpoB.Mcronbp30BaHre KOOPAUHAT U BEKTOPOB MPU
pelIeHUH MaTeMaTUYECKUX U MPUKIIAJHBIX 33/1a4. Y paBHEHUE OKPYKHOCTHU, CPEPBI,
m10ckocTH. PaccTosHue Mexly Toukamu. JelicTBUS ¢ BEKTOpamu, 3aJaHHbBIMU
koopauHatamu. CkaliipHOE IPOU3BEIEHNE BEKTOPOB. BekTopHOE ypaBHEHHE
NpsIMOI M IIIOCKOCTHU. Mcnosib30BaHME BEKTOPOB IPH JI0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.

CamocrosTenbHas pa60Ta
BCKTOpHI)IC BCJINYHHBI

[IpakTruueckas padora 79
Koopaunatsl BekTopa B mpoctpancTBe. ClioKeHUE, BBIYUTAHUE BEKTOPOB,
YMHOK€HHE Ha yncio. PaBeHCTBO BeKTOpoB. CKAIpHOE NPOU3BEACHUE BEKTOPOB.

[TpakTnueckas padora 80

KonnuneapHsie BekTopbl. PazinoxkeHne BeKTOpa Mo JByM HEKOJUIMHEApHBIM
BCKTOpaMm. KOMHJ’IaHapHI:;Ie BCKTODPBLI. Paznoxxenne nmo TPEM HCKOMILIIAHAPHBIM
BEKTOpaM.

[TpakTuyeckas padora 81
Merton koopauHAT B mpocTpancTBe. KoopanHatel cepeinHbl oTpe3ka. PacctosHue
MEX1y TOUKaMHU.

Tema 8.3
MHoOrorpanHuKu

Conepxanue yueOHOTO MaTepuana:

Bepuunsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOTOrpaHHbIE YTIIBL.
Beimykneie MHOrorpanHuku. Teopema Ounepa. [Ipusma. Ilpsamas u HakinoHHas
npusma. [IpaBunbnas npusma. [lapamnenenunen. Ky6. [Tupamuzaa. [paBunbhas
nupamua. YcedeHHas nupamuaa. Terparap. Cummerpuu B Kyoe, B
napajenenunee, B npusMe u nupamuje. Cedenus Ky0a, Ipu3Mbl U MHPAMUJIBI.




HauMenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OpraHu3aunu J1esiTeJIbHOCTH
00y4arIMXCcs

KoJ-Bo yacoB

YpoBeHb
O0CBOEHUA

1

2

4

[IpencraBieHre o NpaBUIBHBIX MHOTOIPAaHHHUKAX (TETpa’ipe, Kyde, OKTalape,
JoJIeKa’ipe U uKocasipe). Berunciaenue miomaneit u oobemoB.B3anmuoe
pacIioyio’keHNe MPOCTPAHCTBEHHBIX (GUryp. Paznuunbie BUAbI MHOTOTPaHHUKOB. VX
n3o0pakenust. CeueHus, pa3BepTKH MHOrOrpaHHUKOB. Bepiunsl, pedpa, rpaHu
MHOrOrpaHHuka. Passeprka. MHOrorpanssie yrisl. BolTykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [lpusma. IIpsimasa u HaknmonHas npusma. [IpaBunbHas npusma.
[Mapamnenenunen. Ky6. [Tupamuna. [lpaBuibnas nupamuaa. Y ceueHHas MUPaMUIA.
Terpasap. Cummerpuu B KyOe, B apajuiesienumnese, B Ipu3Me U nupamMmuie.
Ceuenus ky0a, mpu3Mbl U upamMusl. [IpeacraBieHue o mpaBMIIbHBIX
MHOTOIpaHHMKax (TeTpa’zpe, KyOe, OKTasipe, 10AeKadApe U UKOCA3PE).
Boruncnenue minomazaeit 1 00beMoB.B3anMHoe pacnosiokeHue npocTpaHCTBEHHBIX
¢uryp. Paznuunble BUabpl MHOrOrpaHHUKOB. VX n3o0paxenus. CeueHus, pa3BepTKU
MHOTOTPaHHHUKOB.

CamocrosTensHas pa60Ta
HpaBI/IJII)HI)IG MHOT'OI'paHHUKH

[IpakTruueckas pabora 82
Bepmmnsl, pedpa, rpaHu MHOrorpaHHuka. PazsepTka. MHOrorpaHHble yriibl.
Brinykiieie MHororpanHuki. [Tpusmel. Onpenenenue. Buasl.

[TpakTnueckas pabora 83
[TpssMOyTOJIBbHBIN NapasuieNenunesi, ero CBOMCTBA, CEYEHUE B HEM.

[TpaxTnueckas padora 84
[Tupamuna, ee ocHoBaHue, O0KOBBIE peOpa, BbICOTA, OOKOBAst MOBEPXHOCTb.
TpeyronbHas nupamuaa. [IpaBunbpHas nupamua. Y cedeHHas MMPaMHJIA.

[TpakTrueckas padota 85
Ceuenus ky0a, mpu3Mbl, mupamubsl. [IpeacraBnenre o MpaBUIbHBIX
MHOTOTpaHHHUKAX (TeTpadap, KyO, OKTadip, TOAEKAIP M HKOCAIP).

Tema 8.4 Tena u
MMOBEPXHOCTH
BpalIeHUs

CogepxaHue yaeOHOTO MaTepHana;

[{wmsap u KoHyc. Y ceueHHbIH KoHyc. OCHOBaHHE, BBICOTA, O0OKOBAsi IOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CEUeHUS U CEUEHUS, MapalIeIbHbIE OCHOBAHMUIO.
[Tap u cepa, ux ceuenus. KacatenpHast ma0ckocThb K chepe.




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HanmeHnoBanme 6 6 K Yposennb
pa3Ie:108 U Tem caMocTosiTe/IbHAs paboTa o0yyammxcs, GopMbl OPraHU3aLMUH J1esITeTbHOCTH 0JI-BO YaCOB OCBOCHHSE
00y4arIMXCcs
1 2 3 4

CamocTosTenpHas padoTta 1
Tena BpaieHus
[IpakTuyeckas padbora 86 2
[ununanap. OCHOBHBIE AJIEMEHTHI, UX B3aUMOCBSI3b, CEUCHUE
[IpakTuyeckas padora 87 2
Konyc. OCHOBHBIE 371€EMEHTHI, UX B3aUMOCBS3b, CEUCHHUS. Y CEUEHHBII KOHYC.
OCHOBHBIE 3JIEMEHTBI, UX B3aUMOCBS3b, CEUCHHE.
[IpakTruueckas padora 88 2
[[Tap. CoiicTBa mapa 1 CE4eHHE B HEM.

Tema 8.5 O6bembl Coneprxkanue yaeOHOro MaTepuarna: 1

MHOTOTPaHHUKOB

1

O6bem u ero uzmepenue. Popmyssl 00bemMa Kyda, IPIMOYTOJILHOTO
napaieNenune 2, pu3Mbl, TWIHHApa. @opMyIel 00beMa TUPAMUIBI U KOHYCA.
DopMyIbl IJIOLIAINA TOBEPXHOCTEN IMIIMHPA U KoHYyca. Dopmyrnbl o0bema mapa u
iomaau chepbl. Buasl cummeTpuii B mpoctpancTBe. CHUMMETPHS TeJ BpaIlleHUs 1
MHOT'OI'PaHHHKOB.
CamocrositenpHas pabora 1
Beruucnenne 00bEMOB B OBITY
[IpakTuyeckas padora 89 2
[TonsiTue o6bema. OO6beMBbI apasieNnenunea, HakJIOHHOTO MapajuleNenunesa,
TIPU3MBI.
[Tpaktuyeckas padora 90 2
O0bEM UpamMuibl, yCEUEHHOM MUpPaMUJIbI
[TpakTuyeckas pabdora 91 2
Pemenue 3amay Ha HaXOXKACHHE 00BEMOB MHOTOTPAHHUKOB

Tema 8.6 O6bembl Ten | Coneprkanue yueOHOro MaTepuana: 2

Y TUTOIIA/IA MX

MOBEPXHOCTEN

2

Unterpanbhas popmyna oobema. [logobue ten. OTHOMIEHHS MI01AAeH
MOBEPXHOCTEH M 00beMOB MO00HBIX Tell. [lnomnaas moBEpXHOCTH.
CamocrositenpHas padora 2




Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThl,

HanmeHnoBanme 6 6 K Yposennb
- caMoCTOsITeIbHAasi padoTa o0ydyarumxcsi, GOpMbl OPraHU3aUH AeATETbHOCTH 0JI-BO YaCOB OCBOCHHSI
00y4arIMXCcs
1 2 3 4
[Tnomaau MOBEpXHOCTH B JKU3HHU, PAaCUET MOKPHITHS MOJIOB, CTEH, MOTOJIKA
[IpakTruueckas pabora 92 2
OTtHomeHne 00beMOB NOJOOHBIX Tes1. DopMysTbl 00beMa MIIIMHIPA U KOHYCA.
[TpakTuueckas padora 93 2
Dopmynel 00beMa Iapa ¥ miomann chepsr
[IpakTuueckas padora 94 2
Pemenue 3a1a4 Ha HAXOXKACHHUE TUIONIAIA TTOBEPXHOCTEH TEI BpaIllCHUSI.
[Ipaktuyeckas pabora 95 2
Penrenue 3a1a4 Ha HaxX0XJIeHUE 00BEMOB TeJl BPAIICHHUSI.
[IpakTuyeckas padbora 96 2
HTorosoe 3aHsTne
Bcero: 345




3. YCJI0BUSA PEAJIM3ALINY ITPOTI'PAMMBI
OBHIEOBPA3OBATEJBHOU YYEBHOU JNCIUIIINHBI

3.1. Jlns1 peanm3anyu NporpamMMbl y4eOHOM TUCUMILIMHBI T0JKHBI ObITH
NpeayCMOTPEHbI CJIeAyIIINe ClieNUaTbHbIe OMEIICHHUS:
VYyeonas mucumminHa OVY]J.09 Marematuka peanusyercsi B Y4eOHOM

KaOuHeTe JUIsl MPOBEACHUS 3aHSITHH JIEKIIMOHHOTO THUIIA.

MuHUMaTbHO  HEOOXOIMMOE  MaTepPHAIbHO-TEXHHUYECKOE  OOCCIICUCHHE
BKJTFOYAET B ceOS:

- Paboune mecTa 1mo konudecTBy 00yJaronuxcsi (CTOM, CTYJIbSI Ay JUTOPHEIE);

- OOopymoBanHOe pabodee MecTO TpemojaBareiiss (CTON, Kpeco,
NEPCOHANLHBIN KOMIIBIOTED);

- UnrepaktuBHas nanens Prestigio Multiboard 70;

- Ilxadsi-cTenmnaxu mjig pa3MelieHds Yy4eOHO-HArJIAIHBIX TMOCOOM U
JIOKyMEHTAINH;

TexHuveckue cpeacTBa 00y4eHus :

[Tepconanbubiii kommeroTep Intelcorel5,81'c O3Y, Buaeo NvidiaGT520, HDD
500I'6 29 mr.

Monurtop SamsungS23B300 29 mir.

Tenesuzop SamsungUES55d6100;

- TIOJTHBIA KOMITJIEKT JIUIIEH3MOHHOTO TPOrPaMMHOTO 00ECIICUEHUSI:

MicrosoftWindows 7, 10; MicrosoftWord 2010; MicrosoftExcel 2010;

MicrosoftPowerPoint 2010; MicrosoftAccess 2010; MozillaFirefox;

- IMEEeTCsl IOCTYI B UHTEpHET, NojkItoueH WiFi;

- YCTaHOBJICHA CIIpaBOYHAas MpaBoBas cucteMa KoHCynbTaHT-TLTIOC;

- KOMIUIEKT /i1 OOYYEHHUS B BBICIIUX U CPETHUX YUEOHBIX 3aBEICHUSIX

1C «IIpeanpusitue 8».

3.2. HupopmanuonHoe odbecniedeHue 00y4eHust

OCHOBHBIC HCTOYHUKH:

Ne n/mt bubnuorpaduyeckoe onucanue

1 BbammakoB M.U. Marematuka: yueonuk misa CI10/ M.U. bammmakos. —10-e u3., crep.
M.: U1 «Axagemusi»,2017

I[OHOJIHI/ITG.]ILHLIG HCTOYHHUKMU:

Ne n/mt bubnuorpaduyeckoe onucanue

1 Amumos IIILA. u np. Maremartuka: anreOpa u Hayajla MaTeMaTHYECKOTO aHau3a,
reometpusi. MatemaTuka: anredpa 1 Hayaja MaTemMarndeckoro anaiamsa. 10-11 kiaccsl.
M., 2017

2 Aranacsa JI.C. u gp. Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAIN3a,

reometrpus. ['eomerpud. 10-11 kmaccel. M., 2018




HNuTepHer-pecypcesnl

DnextpoHHas 6nbmuorexa Book.ru

1. http://book.ru/

DnexTpoHHas OuOIMOTeKa N3aTeNnbeTBa «FOpaiT»
1. http://biblio-online.ru/

3.3. ConpoBoxieHue peaju3anui 00pa3oBaTeJbHOH NPOrPaMMBbI €
NPUMeHEHUEM 3JIeKTPOHHOI0 00y4YeHHUsI M JMCTAHIMOHHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT M

OcBoeHue MmporpaMMbl MOXKET MPOBOJIUTHCS C MPUMEHEHHEM 3JIEKTPOHHOIO
oOy4eHHsI M JIMCTAaHIIMOHHBIX oOpa3zoBarenbHbIX TexHoJorui (manee — JIOT) mpu
HAIMYUA ~ OOBEKTHBHBIX  YBAXHUTEJIBHBIX  NPUUYMH  W/WIM  OOCTOSITENIbCTB
HEMpPeoJoIMMON  CHJIbl  ((POpC-MaKOPHBIX OOCTOATENBCTB), MPEMSATCTBYIONIUX
0OyJaronuMcsl W/WIIH TIPEToaBaTesiM JIMYHO TPHUCYTCTBOBATh MPH IPOBEICHHUH
3aHATHS.

B aTom ciydae moryckaeTcst TpOBOIUTH 3aHATHE yIaJIEHHO B COOTBETCTBHUU C
pacmucaHueM, YTBEP)KICHHBIM PYKOBOJMTENIEM CTPYKTYPHOTO TOIpa3JeicHHs Ha
wiargopmax: Zoom, MS TEAMS.



4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU YYEBHOU JUCHUIIJINHBI

KoHTposlb ¥ OLEHKa pe3ynbTaToB OCBOEHHS JucuuiuimHel OV J1.02
"MatemaTtuka" OCYLIECTBIIIETCS MEAArorndeckuM pabOTHUKOM B Ipolecce
IPOBEACHUS AYAUTOPHBIX 3aHATHM, YTO MO3BOJIAET IPOBEPUTH Y OOyUaIOLIUXCS HE
TOJILKO C(POPMHUPOBAHHOCTh NPO(ECCUOHATBHBIX KOMIIETEHLUH, HO U PpPa3BUTHE
O0LIMX KOMIETEHIIMNA U 00ECICUNBAIOIINX UX YMEHUH.

®opmMbl W  METOABl KOHTPOJST U OLEHKA pe3ylbTaTOB  OOy4YCHHS
perilaMeHTUPOBaHbl COOTBETCTBYIOIIMM PoHI0M oneHouHbIX cpeactB (POC) nmo
yueOHol aucturmuae OY/[.02 "MartemaTtuka'.



