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1. OBIIAS XAPAKTEPUCTHUKA ITPOI'PAMMBI IPEJIMETA
OVYI1.04 MATEMATHUKA

1.1. Ob6saacTh NPpUMeHEeHHUS TPOrPAMMBI

Pabouas nporpamma npeamera OVYIL.0O4 Maremaruka SBISETCS  YacThIO
obpa3zoBarensHoil iporpammel CITIO B cootBeTcTBUU ¢ PI'OC cpenHero obmiero oopazoBanus
Ne 413 ¢ yuerom TpeboBanuiit PI'OC CIIO no npodeccun 23.01.17 Mactep 1o peMOHTY H
00CITyKMBAaHUIO aBTOMOOWIICH.

1.2. MecTto nmpeaMera B cTpyKType o0pa3oBarteiibHoil nporpammsl CIIO:

Pabouasst  mporpamma npeamera  OVIL.0O4  MaremaTuka  OTHOCHTCA K
o0mieoOpa3oBaTelbHOMY  y4eOHOMY LMKy  00pa3oBaTelIbHOH  NIpPOTrpaMMbl  CPEIHEro
po)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEr0 OOpa3oBaHUS C IMOJTYyYCHUEM
cpenHero obmero oopazoanmsi ¢ ydetroM Tpedoanmii @I'OC CITIO mo mpodeccun 23.01.17
Mactep 1o peMOHTY U 00CTYKUBAaHUIO aBTOMOOHIIEH.

1.3. Pe3yibTaThl OCBOEHHS MpeAMETa

OcBoenue conepxanusi npeamera OVYIL.04 Maremarnka oOecrieunBaeT TOCTH)KCHHE
00y4YaroIMMUCS CIETYIOIIUX PE3yIbTaTOB:
JIMYHOCTHBIX

JIP 7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, JE€ThMHU MJIAJLIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-MCCIEI0BATENbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHHUE W TMOBEJCHHWE HAa OCHOBE YCBOCHHMS OOIIECUETIOBEYECKUX
LIGHHOCTEH;

JIP 9) roTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa3OBaHUIO Kak
YCJIOBHIO YCTICTIIHON PO eCCHOHATEHON U 0OIIIECTBEHHOM JESTEIHHOCTH;

MertanpeamMeTHbIX: (peryIsSTUBHBIC, TO3HABATEIbHBIE, KOMMYHHKATHBHBIC)

MP 1) ymeHue camMoCTOSATEIBHO OMPEAEATh HENH IeATeIbHOCTH U COCTABJISTH IJIAHBI
JEATEIbHOCTH; CaMOCTOATEIbHO  OCYIIECTBISTh, KOHTPOJUPOBaTb M  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTH)KEHHS MOCTABIICHHBIX 1IeJIel
U peali3aliuy TUIaHOB JIeATeIbHOCTH; BEIOMPATh YCIIEITHBIE CTPATETUH B PA3JIMUHBIX CUTYAIUX;

MP 3) BnaseHre HaBbIKaMH MO3HABATEILHOM, y4eOHO-UCCIIEIOBATENFCKON 1 MPOSKTHON
JIeSTeTbHOCTH, HABBIKAMHU pa3perieHus: mpooaeM; CHoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSTEIbHOMY IOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 3a1a4, IPUMEHEHUIO Pa3IMUHbIX
METO/IOB ITO3HAHUS;

MP 9) BnasieHre HaBBIKAaMH O3HABATEILHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JIEHCTBUM W MBICTUTEIBHBIX TIPOIECCOB, X PE3YILTATOB M OCHOBAHMA, TPAHUI] CBOCTO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEICTB X JOCTHXKECHHUS.

OOyuaromuiicss Hay4YuTcs1 (peryJIsTHBHbIE YHHBEpPCAJbHbIe Y4eOHbIe 1eiCTBHS):

YV]I Pl) caMoCTOATENBbHO ONPECNATh LENH, 3a/laBaTh MapaMeTpbl U KPUTCPHH, IO
KOTOPBIM MOKHO OTMIPEAEINTD, YTO 11eJIh JOCTUTHYTA,

YV]I P2) olmeHuBaTh BO3MOXHBIC IMOCICACTBUS JIOCTUKCHUS TOCTABJIICHHOW IICJU B
JESATeTLHOCTH, COOCTBEHHOM JKM3HM W JKH3HU OKPYXKAIONMUX JIIOJIe, OCHOBBIBAsSCh Ha
COOOpaXEHMSIX STUKU U MOPAIIH;

YV] P3) craButh W (opMyaupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIBHOM
JEATETbHOCTH U )KU3HEHHBIX CUTYaIUsX;

YV]I P4) ouenuBaTh peCypchl, B TOM YHCIIC BPeMs M IPYrHe HeMaTepHallbHbIE PECYPCHI,
HEOOXOUMBIC JJIsI JOCTUKCHHUSI IOCTABJIICHHOM 1IETIH;



YV] P5) BeiOWparh myTh AOCTHOKEHHS IICIH, IUIAHHPOBATH PEIICHUE IOCTaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUAJIbHbIC U HEMATEePUAIbHBIC 3aTPATHI;

YV  P6) opranuszoBeiBaTh 3(GGEKTUBHBIA IOUCK PECYPCOB, HEOOXOMMMBIX IS
JOCTHKCHHS IOCTABIICHHOM 11€/IH;

YV P7) conocTaBisITh MOTYyYEHHBIN PE3yNbTaT ASATEIBHOCTH C IMIOCTABJICHHON 3apaHee
LEJIbIO.
Oo0yuaromuiicsa HayuuTcs (MO3HABATeJbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS):

YV T11) uckaTh 1 HaXOUTh OOOOIICHHBIC CITOCOOBI PEIICHHS 3a/1a4, B TOM YHCIIE,
OCYIIIECTBIISITh Pa3BEPHYTHIA HH(GOPMALIMOHHBIN MOUCK U CTABUTH HA €0 OCHOBE HOBBIE
(yueOHBIC ¥ TIO3HABATEIILHBIC) 33/1a4H;

YV TI3) ucrnosap30BaTh pa3andHbIe MOJACIEHO-CXEMAaTHUECKUE CPEICTBA IS
MIPE/ICTABJICHUS CYLIECTBEHHBIX CBSA3EH M OTHOIICHUH, a TAK)Ke MPOTUBOPEUUH, BBISIBIICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

YV TI5) BbIXOAUTH 3a paMKH yU4eOHOTO MPEeaIMETa U OCYIIECTBIATH [IeJICHAIIPABICHHBIH
MOKMCK BO3MOKHOCTEH ISl IMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS;

YV T17) MeHSTh U yACpKUBATh Pa3HbIC MO3UIIMN B TIO3HABATEIBHON JEATCIILHOCTH.
IIpeameTHBIX:

1) chopMHUpPOBAHHOCTH MPEACTABICHUN O MaTEMATHUKE KaK YaCTH MUPOBOU KYJIbTYPHI U O
MECTe MaTeMaTUKH B COBPEMEHHOH IUBMIIM3AIMH, O CIOCO0AaX OMHCAHMS Ha MAaTeMaTUYECKOM
SI3bIKE SIBJICHUN PEaIbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEICTABICHUI 0 MaTEMaTHUYECKUX MOHATUSAX KaK O BaKHEHIIINX
MaTEMaTUYECKUX MOJIEIISX, MO3BOJISIONIMX OMUCHIBATh U M3y4aTh Pa3HbIC MPOIIECCH U SIBJICHHUS;
MNOHUMaHNE BO3MOKHOCTH aKCHOMAaTHUYECKOIO MTOCTPOEHUS MATEMATHYECKUX TEOPUH;

3) BIaJieHUE METOJaMHU JO0KA3aTeNbCTB U AITOPUTMOB PEIICHHS; YMEHUE UX MPUMEHSTH,
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

4) BiaJieHUE CTaHIAPTHHIMHU MPHEMaMU PEIICHHS PAMOHAIBHBIX M HPPAIMOHATBHBIX,
MOKa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUII W HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BAaHNUE TOTOBBIX KOMIBIOTEPHBIX MIPOTPAMM, B TOM YHKCIIE IS TIOMCKA MyTH PEIICHUs U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

5) chopMUpPOBAaHHOCTH MPEICTABICHUM OO0 OCHOBHBIX TOHSTHSAX, HAESIX U METOJaxX
MaTeMaTU4YeCKOro aHaJln3a;

6) BiIaJleHUE OCHOBHBIMHU MOHSATUSMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; C(POPMHUPOBAHHOCTh YMEHHMs PACIIO3HABATh Ha YEPTEKaX,
MOJIETISIX M B PEaTbHOM MHpE TeoMeTpuuyecKkue (PUTyphl; MPUMEHEHHE H3YUYEHHBIX CBOMNCTB
reoMeTpuueckux ¢Guryp u GopMyn IS PEIICHHs TEOMETPUYECKMX 3a7ad M 3ajJad ¢
MPaKTUYECKUM COJIEP)KAHUEM;

7) chOpMHpPOBAaHHOCTh TPENCTABICHUM O TPOIECCaxX | SBICHUSX, MMEIONUX
BEPOATHOCTHBI XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpPE, 00
OCHOBHBIX TIOHATHSX DSJEMEHTApPHOW TEOPUM BEPOSTHOCTEH; YMEHHM HAaXOJWUTh W OIICHUBATH
BEPOATHOCTH HACTYILJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIlUSIX M OCHOBHBIE
XapaKTEPUCTUKH CITydaliHBIX BEIHYHH,

8) BnaseHWe HaBBIKAMU WCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPHU
pEIICHUH 3a/1a4;

9) cdopMuUpOBaHHOCTH TPEACTABICHUNH O HEOOXOAUMOCTH JOKa3aTeNbCTB IpHU
000CHOBAaHUM MAaTEMAaTHYECKUX YTBEPXKIACHUH W POJM AKCHOMATHKH B TPOBEJACHUU
JEYKTUBHBIX PacCyXJICHUI;

10) cdopMHUPOBAaHHOCTh MOHSITUWHOTO ammapara IO OCHOBHBIM paslienaMm Kypca
MaTeMaTHKH; 3HaHUH OCHOBHBIX Te€OpeM, POpPMYI U YMEHUS UX MPUMEHSThH; YMEHHUS IOKA3hIBATh
TEOpPEMBI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

11) cdopmMHpOBaHHOCTE YMEHMH MOJAEITHPOBATH pEAIbHbIE CHUTYallMH, HCCIEI0BAThH
MIOCTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIIBTAT;



12) chopMupoBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX IOHATHUSAX MAaTEMaTHYECKOTO
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHUEM XapaKTepPH30BaTh IOBEIACHHUE (YHKIUH,
MCIIOJIb30BAaHUE TIOJYYCHHBIX 3HAHUM JJIsl OMUCAHMSI U aHAJIM3a PEaIbHBIX 3aBUCHMOCTEN;

13) BnajeHue yMEHUSAMU COCTABJIEHUSI BEPOSATHOCTHBIX MOJEJIEH IO YCIOBUIO 33Jaud U
BBIUMCJICHHUS] BEPOSITHOCTH HACTYIUICHUS COOBITUH, B TOM 4YHUCIE C NpUMEHEeHHeM (opmyin
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEH; HCCIENOBAaHUSA CIy4YaiHbIX
BEJIMYMH 0 UX PacCHpee/ICHHUIO;

14) nyis cnensix v c1a0OBUAAIINX 00YUAIOIIMXCS:

* OBJIQJICHHE MpaBUJIAMH 3allUCH MaTeMaTH4ecKux (OpMyNl U CHEHUAIbHBIX 3HAKOB
penbedHO-TOYeuHOM cucTeMbl 0603HaueHwm JI. Bpaiins;

* OBJIQJICHHE TaKTHJIbHO-OCS3aTEIbHBIM CIIOCOOOM OOCIEIOBAaHUS U  BOCIPHUSATHS
penbedHBIX HM300paKEHUH MPEIMETOB, KOHTYPHBIX H300pakeHHH TreoMeTpHuecKux (uryp u
Apyroe;

* HaJM4YWE YMCHHUS BBINOJHATH T€OMETPUYECKUE IMOCTPOCHUSI C TOMOIIBIO IHPKYIS H
JUHEHKHU, YuTaTh penbedHbie rpaQuKu deMeHTapHbIX (YHKIUN Ha KOOPAMHATHOMN IIOCKOCTH,
NPUMEHSTh CIICNUalIbHBIE TpHCIOcoOneHust s penbedroro uepuenus ("padpremen",
"[lxonpHUK");

* OBJAJEHHE OCHOBHBIM ()YHKIIMOHAJIOM MPOTPaMMbl HEBHU3YAJILHOTO JOCTyIa K
uH(pOpMallMKM Ha SKpaHEe MEPCOHAIBHOTO KOMIIBIOTEpa, YMEHHE HCIOJIb30BaTh MEPCOHAIbHbBIC
TUQIOTEXHUUECKUE CpPEACTBa HMH()OPMAITMOHHO-KOMMYHHUKAIIHOHHOTO  JIOCTYIa  CJICTIBIMH
00y4JaroIMUCS;

15) nis oOyyaromuxcst ¢ HapyImeHUSIMA OTTOPHO-ABUTaTEILHOTO anlapara:

. OBJIaJICHUE CHENHUATbHBIMA KOMIIBIOTEPHBIMH CpPEACTBAMU TPEACTABICHUS U
aHaIM3a JAHHBIX M YMEHHUE HCIIOJIb30BaTh IIE€PCOHAIbHBIE CPEICTBAa JIOCTyHa C Y4ETOM
JIBUTATENIbHBIX, PEUE/IBUraTEIbHBIX U CEHCOPHBIX HapyILICHHIA;

. HaJIMYue YMEHUS UCIOJIb30BaTh EPCOHANIbHBIE CPEICTBA JOCTYIIA.

OcBoenne conepxkanue mnpeamera OVIL.04 Maremaruka anreOpa, Hayana
MaTeMaTUYeCKOr0  aHajiu3a, TIeoMeTpus oOOecHeuyrMBaeT JOCTHXKEHUE  O00ydaroluMucs
CJIEAYIOIIMX Pe3yJIbTaTOB pPean3alliy POrpaMMbl BOCIIUTAHMS:

JIP 4). IMposBasomuii ¥ IeMOHCTPUPYIONIMHA YBa)KEHUE K JIFOISAM TPY/Aa, OCO3HAIOIINI
LIEHHOCTb cOOCTBEHHOT0 Tpyaa. Ctpemsuuiicst K GOPMUPOBAHUIO B CETEBOM Cpejie TMUYHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEa.

JIP 7). Oco3Hamoumuiii MPHOPUTETHYIO IEHHOCTh JIMYHOCTH YEJOBEKa, YBaXKaroIIHUH
COOCTBEHHYIO M YY)XKYI0 YHMKAJBHOCTh B Pa3IMUYHBIX CUTyallMsX, BO BceX (opMax U BUAAX
JeSITEIbHOCTH.



2. CTPYKTYPA U COAEPKAHUE INPEIMETA OYI1.04 MATEMATHKA

2.1. O0beM npeamMera, BUAbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

O0beM yacoB

YueOHast Harpy3Ka 354
B TOM YHCIIE:

TEOPETHIECKOEC 00YyUCHHUE 174
MPaKTUIECKHE 3aHATHS 180

IIpome:kyTouHasi aTTecTalUsA NPOBOIUTCS B (hopme IK3ameHna




2.2. TemaTuuyeckuii mjian u coaep:xkanue npeamera OYIIL.04 MaremaTuka

Haumenosanue Cooepicanue yuedbnozo mamepuana u popmel opzanuszayuu Oo6vem uacos yyvia Koo JIP
pazoenoe u mem oeamenbHOCmuU 00y auuxcs peanuzayuu
npozpammol
60CRUMAHUSA
1 2 3 4 5
BBenenne. 14
IToBTOpEHME Cooeporcanue yuedbnozo mamepuana Ypogenw 6
oceoenun
Maremarika B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAITHOHHBIX 2
TEXHOJIOTUSX U IPaKTUUYeCcKo aesTeabHocTH. Llenu u 3anaun 2 JIP 9, MP1, YV ]I JIP7
HAYaJbHOTO 00pa30BaHUS. P5, YV 111
[ToBTOpEHNE OCHOBHBIX IpaBUJI apupMETUKH, HOpMYI anreOpbl 1 2 JIP 9, MP1, YV ]| JIP7
reomeTpun. OCHOBHBIC IPUEMBI PEILICHUS ypaBHEHUH, HEPABEHCTB U 2 P5
CUCTEM YPABHEHMI.
®dyHKUMK, UX CBOHCTBA U rpadMKu (MOHOTOHHOCTb, YETHOCTh U 2 JIP 9, MP1, YV ]| JP7
HEYETHOCTb. [IepuoiM4HOCTh, OrpaHu4eHHOCTb. [IpoMeky Tk PS5, YV ]I 113
BO3pacTaHus 1 yObIBaHMsI, HAaNOOJIbLIeE U HAUMEHbIIIEe 3HAYCHUS,
TOYKH HKCTpeMyMa (JIOKaJIbHOTO MaKCHMyMa U MUHHMYMa), 2
I'padmaeckast narepnperanus. [Ipumeps! GpyHKIMOHATBHBIX
3aBUCHMOCTEH B pealbHBIX Npoleccax U sBieHusax. O0paTHas
¢ysakums. ['paduk obpaTHON GyHKINH.
Ilpakmuueckue 3anuamuu 1 8
[ToBTOpEHNE OCHOBHBIX MPaBHI apu(pMeTHKH, GOpMYI anreOpsl U 2 YV P3, VYOI JIP 4
T€OMETPHH. 2
OCHOBHBIE TIPHEMBI PEIICHUS YpPaBHEHHH, HEPABCHCTB U CHCTEM
YpaBHEHUH.
OCHOBHBIE IPHEMBI PEIICHHUS YPaBHEHUH, HEPABEHCTB U CUCTEM 2 2 YV P3, YYAIII JIP4
ypaBHEHUH
@OyHKIMY, UX CBOHMCTBA U rpaKH.( MOHOTOHHOCTB, YETHOCTD U 2 YV P3, YYAIII JIP4
HEYETHOCTb. [lepuouuHOCTh, OrpaHn4eHHOCTb. [IpoMeky Tk 2
BO3pacTaHMs M yObIBaHHS, HAMOOJIbIIEe U HAMMEHbIIIEe 3HAUYCHHSI.
KontpoabHnas padora Ne 1 o teme; «BX0gHOI KOHTPOIIBY. 2 2 YV P3, YYAIIIL JIP4
Pasnen 1 PazBurne noHsTHS 0 YHCJIE.
Tema 1. Cooepircanue yueonozo mamepuana Ypogenw 9
Pa3BuTue NoHATHS 0 0ceoeHUA
1 () (S OnpeneneHne NeIbIX U PalHOHAIBHBIX, JEHCTBUTEIHHBIX YHCEL. 2 1 JIP8, MP3, VY]] JIP7
P2, YV 1I3
JIeHCTBUS ¢ OTpULIATENBHBIMY U MTOJIOKUTEIbHBIMU YHCIIAMU. 2 1 JIPS, MP3, YV ]I JIP7




[TpubnrKeHHbIE BEIYUCICHUSL. P2, YY]I1I3
[TpubamxeHHOe 3HaY€HHE BETMYMHBI U TOTPEITHOCTH TPHOIMKEHHUH. 2 1 JIP8, MP3, VY]] JIP7
KommiekcHbie uncia P2, YY] 113
Ilpakxmuueckue 3anamus 2 6
ApudmMeTHueCcKUe Onepalyy HaJl IeHCTBUTEILHBIMU YHUCIIAMHU. 2 MP1,YVYAP7, JIP4
[IpeoOpa3oBaHue BEIPAKEHUI, COMEPKAIUX MOTYITH. 6 YV II3
[TpubamKxeHHble BEIYUCICHHSL.
Pa3gen 2 OcHOBBI TPUTOHOMETPHH 12
Tema 2.1 Cooepircanue yueonozo mamepuana Yposensb 6
IIpeodpa3oBanue O0CBOEHHS
TpUuronomerpuyeckux | OmpeneneHue paiuaHHON Mepsl yIiia, CHHyca, KOCHHYCa, TAHT'€HCa U 2 1 JIP8, MP3, VY]] JIP7
BbIPa:KeHU KOTaHI'€HCa YHCIa. P2, VY113
Jlokxa3aTenbcTBO OCHOBHBIX TPUTOHOMETPUUECKUX TOKIECTB, 2 1 JIP8, MP3, VYV ]I JIP7
(dhopMyIn IpUBECHHUS. P2, VY] 113
3ammck GpopMyI CHHyCa, KOCHHYCA H TAaHT€HCa CYMMBI U pa3HOCTH 2 1 JIP8, MP3, VYV ]I JIP7
JIByX yIJIOB. P2, VY] 113
CuHyca 1 KOCUHYCca JJBOMHOTIO YIJIa; 2 1 JIP8, MP3, VYV ]I JIP7
(hopMyIT TOJTIOBUHHOTO yTIIA. P2, VY] 113
IIpeobpa3oBaHus CyMMBI TPHTOHOMETPHUYCSCKUX (DYHKIIUH B 2 1 JIP8, MP3, VYV ]I JIP7
[IPOU3BENCHUE U POU3BEJEHUS B CYMMY. P2, VY] 113
IIpeobpa3oBaHus MPOCTEHIITIX TPUTOHOMETPHYECKUX BBIPAIKEHIH. 2 1 JIP8, MP3, VYV ]I JIP7
P2, VY II3
Ilpakmuueckue 3anamusn 3 6
Brrunciienue 3HaYCHUH TPUTOHOMETPHYCCKIX (PYHKIUI 2 2 MP1,YVYIAP7, JIP7
OrnpenenieHre 3Haka TPUTOHOMETPUIECKOTO BBIPAYKEHUS YV 113
OcHOBHBIE (POPMYIIBI TPUTOHOMETPHUHU 2 5 MP 1,YYIAP7, JIP7
YV 113
[IpeobpazoBaHre TPUTOHOMETPUUECKUX BHIPKEHUN 2 2 MP 1,YYIAP7, JIP7
YV 113
Tema 2.2. Cooepircanue yueonozo mamepuana Ypogenw
Tpuronomerpuyeckue 0ce0eHUA 8
bymumm. Tpuronomerpuueckne GpyHKINH, UX CBOMCTBA U IpadUKH; 2 JIP9, MP9, VYV ]| JIP7
MEPUOJUYHOCTb, OCHOBHOM MEPUO/I. 2 P4, VY] 113
[TpeobpazoBanus TpahMKOB: CUMMETPHSI OTHOCHTEILHO OCei 2 JIP9, MP9, VYV ]| JIP7
KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayajla KOOpJUHAT, 5 P4, YV 113

CUMMETPUS OTHOCUTEIIBHO pr{MOﬁ Y = X, pPaCTsHKCHUEC U CKATUEC
BJI0JIb OCEM KOOpAMHAT.

Ipakmuueckue 3anamusn 4




[IpeobOpa3oBanus rpadUKOB: CHMMETPHUS OTHOCHTEIBHO OCCH 2 MP1,YYIAP7, JIP7
KOOpJUHAT U CUMMETPHUS OTHOCUTEIIBHO Hadaula KOOpAUHAT, 2 YV 113
CUMMETpPHS OTHOCUTENIBHO MPAMOH y = X, PaCTsDKEHHUE U CIKaTHe
BJIOJIb OCEH KOOpJIUHAT.
HccrnenoBanue CBOWCTB TPUTOHOMETPHUCCKUX (DYHKIIUH. 2 MP1,YYIAP7, JIP7
[IpeobpazoBanus rpahMKOB TPUTOHOMETPHYECKUX (QYHKIMN 2 YV 113
Tema 2.3. Cooeporcanue yuedbnozo mamepuana Yposens 14
Tpuronomerpuyeckue 0ceoenusn
YPaBHEHHA H Tpuronomerprudeckne GopMynbl (IOBTOPEHHE) 2 1 JIP9, MP9, VY JIP7
HepaBeHCTBa P4, VY] 113
Omnpenenenue apkCUHyca, apKKOCHHYCa, apKTaHI'€HCa YHCIa. 2 1 JIP9, MP9, YV I JIP7
P4, VY II3
Pewenne npocrednx TPUroHOMETPUUYECKUX YpaBHEHUN. Pemenue 2 JIP9, MP9, YV I JIP7
TPUTOHOMETPHYECCKHUX YPaBHEHHUH ¢ TIOMOIIBIO TPeoOpa3oBaHUi 2 P4, VY] 113
Pewenne npocrelmmx TpUrOHOMETPUIECKUX HEPABEHCTB 2 2 JIP9, MP9, YV I JIP7
P4, YV ]I 113
Ilpakmuueckue 3auamua 5 8
Peenne TpUroHOMETpUUECKUX YPABHEHUH € TOMOLIBIO 2 MP 1,YYIAP7, JIP4
npeoOpa3zoBaHUi 6 YYAII3
Pemrenne TpUroHOMETPUIECKUX HEPABEHCTB. 2
KonTpoabHnas padora 2 no teme TpUroHoMeTpHUIECKHE ypaBHEHHUS. 2 5 MP 1,YYIAP7, JIP4
YYAII3
Pa3znen 3 dyHKuUM, UX cBoOlicTBa U rpadguku 10
Tema 3.1 Cooepircanue yueonozo mamepuana Ypogenw 5
DyHKIHH. 0c60eHUA
CeoiictBa pynxumn | Oynkuun. O6nacTs onpeeNieHns 1 MHOXKECTBO 3HAUSHHH; rpaduk 2 JIP9, MP9, YV ]| JIP7
(yHKINH, TOCTpOSHHE TPaPUKOB (HYHKIHH, 3aJTaHHBIX PA3TUIHBIMA 1 P4, YV II3
crocobamu.
CpoiicTBa (yHKIINU: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTH, 2 1 JIP9, MP9, YV ]I JIP7
OIPaHUYEHHOCTb, NEPUOAUUHOCTbD. P4, VY] 113
[TpomexyTkM Bo3pacTaHus M yObIBaHUs, HANOOJIbIIIEE U HAUMEHbIIIEE 2 1 JIP9, MP9, VYV ]| JIP7
3HAYEHUs, TOUKU SKCTpEMyMa P4, YV 1I3
I'padmueckast naTEpIpETAIUS. 2 1 JIP9, MP9, VYV ]| JIP7
P4, YV 113
[Mpumeps! GpyHKINOHATBHBIX 3aBUCUMOCTEH B pealibHbIX MpOLeccax u 2 1 JIP9, MP9, VYV ]| JIP7
SIBIICHUSIX. P4, VY] TI3

IIpakTnyeckoe 3anaTHE 6




HccrnenoBanue GyHKIMU U TOCTPOCHUE TPA(PUKOB. MP1,YYIAP7, JIP4
YV 113
Tema 3.2 Cooepircanue yueonozo mamepuana Yposenw
Oo0partHas pyHknHusA 0C60CHUA
Oopartnsie ¢pynknuu. ['paduk oOpaTHO# QyHKIHH. 2 JIP9, MP9, YY1 JIP7
P4, YV ]I 113
O0nacTh onpeeneHus U 00JIaCTh 3HAYCHUN 00paTHOM (QyHKITHH. 2 JIP9, MP9, YY1 JIP7
P4, YV II3
Apudmernyeckue onepauuu Haj QyHKuussMH. ClioxkHast GyHKIMS 2 JIP9, MP9, VY]] JIP7
(KoMTO3HIIHSA). P4, VY] TI3
IIpakTnyeckoe 3ansaTue 7
[octpoenne rpadukoB HyHKIHN MP 1,YYOAP7, JIP7
YYAII3
Kontpoabnas padora 3 no teme ®Dynknnu. CBoHCTBa (HYHKIHH. MP1,VYIAP7, JIP7
I'paduku QyHKITIH. YV 113
Pasnea 4. Crenenu u kopuu. Jlorapugm. CreneHHble, noKa3arejbHble U
Jorapupmmuyeckne QyHKUUM
Tema 4.1 Cooepircanue yueonozo mamepuana Ypogenw
Crenenn oceoenus
Crenenu ¢ pauoHaJIbHBIMU MTOKA3aTENSIMH, CBOICTBA. 2 JIP9, MP9, YV ]I JIP7
P4, VY II3
CrelreHy ¢ IeMCTBUTEIBHBIMHY ITOKA3aTEISIMU. 2 JIP9, MP9, YV ]I JIP7
P4, YY]I 113
CBoIiCTBA CTENEHHU C JJEHCTBUTEIHHBIM ITIOKA3aTEIEM. 2 JIP9, MP9, YV ]I JIP7
P4, YY]I 113
IIpakTHyeckoe 3aHATHE §
[IpeoOpazoBanue BEIpKEHUH, COAEPKAIIUX CTENEHD C 2 YV 111 JIP4
paIMOHAIBLHBIM ITOKa3aTeleM.
Tema 4.2 Cooepircanue yueonozo mamepuana Ypogenw
KopHu n-oii crenenn 0C60€HUA
KopHu HaTypasbHON CTEIIEHH U3 YHMCiIa, CBOUCTBA. 2 JIP9, MP9, YV ]| JIP7
P4, YY]III3
IpakTHyeckoe 3aHaTHE 9
[Ipeobpa3oBanue BEIpaKECHUH, CONEPIKAIIUX PAIKAIIBL. 2 MP 1,YYOAP7, JIP4
YY 113
KonTponbnas pabora 4 no teme CteneHs, KOpeHb N-0lf CTENEHU MP 1,YYOP7, JIP4
YV 113
Tema 4.3 Coodeporcanue yuednozo mamepuana Yposenw
Jlorapugm 0C60eHUA
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Jlorapu¢m uucna. 2 1 JIP9, MP9, VY]] JIP7
P4, YV ]I 113
OcHoBHOE JIorapu(hMUIECKOE TOKICCTBO. 2 1 JIP9, MP9, YY1 JIP7
P4, YV ]I 113
JecsTruHbIe U HaTypajbHbIE Jorapudmel. [IpaBuia neicTBui 2 1 JIP9, MP9, VY]] JIP7
sorapupmMamu. P4, YV ]I 113
IIepexon kK HOBOMY OCHOBAHHUIO. 2 1 JIP9, MP9, YY1 JIP7
P4, YV II3
IIpakTnueckoe 3ansTue 10 8
[IpeobOpa3oBanHue TOrapUPMHUUCCKUX BBIPAKCHHI. 2 6 MP1,YYIAP7, JIP4
YYAII3
KonrpoabHas padora 5 no teme Jlorapupm 2 2 MP1,YVYIOP7, JIP4
YYAII3
Tema 4.4. Crenennas QyHKuus, ee CBOHCTBa U rpaduk. 2 JIP9, MP9, YV ]I JP 7
Crenennslie, [NokazaTenpHas QyHKINS, ee CBOWCTBA U rpaduk. 2 P4, YV II3
MoKa3aTeJbHbIE H Jlorapupmudeckas GpyHKuus, ee CBOHCTBA U rpaduk. 2
JorapupmMuiecKue [Tpeobpa3zoBanus rpauKoB. 2
$yHnkuuu [MapannensHbIi IEpeHOC, CHMMETPHS OTHOCUTEIBHO OCEi KOOPIHHAT 2 4
U CUMMETPHS OTHOCUTEIHHO Havyaua KOOPJAUHAT, CHMMETPHS
OTHOCHTEIIBHO MPSIMOH Y = X, pacTshKeHHE U CHKaTHe BJOJIb OCel
KOOpAMHAT.
[pakruueckoe 3anaTue 11 IIpeoOpazoBanne rpapukoB GyHKINH. 2 6 MP 1,YYIAP7, JIP4
YYAII3
Pa3nes 5. YpaBHeHMs1 M HEepaBeHCTBA 7
Tema 5.1. PaBHOCHIBHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM. 2 1 JIP9, MP9, YV I JIP 7
PaunonajbHbIe P4, YV TI3
YPaBHEHHA U PaunonanbHble ypaBHEHMsI, CHCTEMbl YPAaBHEHUN U HEPABEHCTBA 2 JIP9, MP9, VY]] JIP 7
1
HepaBeHCTBa P4, VY] 113
OCHOBHBIE IPUEMBI HX peIIeHUs (pa3oKeHUE Ha MHOXKHUTEIIH, 2 1 JIP9, MP9, YV I JIP 7
BBEJICHUEC HOBBIX HEM3BECTHBIX, IIOJCTAaHOBKA, TPAQHUICCKIIA METO). P4, VY 113
Hcnonp3oBaHue cBOMCTB U rpadkoB QYHKIUI TPH PEIICHUN 2 1 JIP9, MP9, YV I JIP 7
ypaBHEHHMH U HEPABEHCTB. P4, YV ]I 113
MeTo1 HHTEPBAIOB. 2 1 JIP9, MP9, YV I JIP 7
P4, YV]I 113
MN3o0pakeHne Ha KOOPIUHATHON TNIOCKOCTH MHOKECTBA PeIeHU I 2 5 JIP9, MP9, YY1 JIP 7
YPaBHEHHI U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM. P4, YV]I 113
IIpakTunyeckoe 3anaTHe 12 Pemenne ypaBHEHNH 1 HEPaBEHCTB. 2 MP 1,YYIAP7, JIP4
8
YYAII3
KouTpoabsHsblie padoTsl 6 1o TeMe PannoHanpHbIC ypaBHEHHS U 2 2 MP 1, YYIAP7, JIP4
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HEpaBEHCTBA. YV 113
Tema 5.2. Codeporcanue yuednozo mamepuana 5
HMppannonajbHbie Pemenue uppanyoHanbHbIX yPaBHEHUN. 3 JIP9, MP9, VY]] JP 7
YPaBHeHHS U P4, YV ]I 113
HEPaBeHCTBA Pewenue uppanyroHanbHbIX HEPABEHCTB. 2 JIP9, MP9, VY]] JP 7
P4, YV ]I 113
IIpakTnyeckoe 3anaTHe 13 Pemenue uppalnoHanbHEIX YpaBHEHUH 8 MP 1, YV P7, JIP4
U HEPABEHCTB. YV 113
Kontpoabsnsblie padoTsl 7 1o TeMe MppaluoHanbHble YpaBHEHUS U 5 MP 1, YV P7, JIP4
HEpaBEHCTBA. YYII3
Tema 5.3. Cooepircanue yuedoHozo mamepuana 10
IloxazarenbHbIe CBoiicTBa nI0Ka3aTenbHON GYHKINU U ee TpaduK 5 JIP9, MP9, YV ]| JIP 7
¢yskumu, P4, YV 113
YpPaBHEHHS U Pemenne nmokazaTelbHBIX YPaBHEHUM. JIP9, MP9, VYV JIP 7
yp 4
HepaBeHCTBa P4, VY] 113
Pewienue nokasarenbHbIX HEPABEHCTB 4 JIP9, MP9, YV ]I JIP 7
P4, VY II3
IpakTnueckoe 3ansaTHe 14 PenieHue noka3aTelbHbIX YPAaBHEHUH U 8 MP1,VYIAP7, JIP4
HEPABEHCTB. YYAII3
KonTpouabHas pa6ora 8 no reme [lokazaTenbHble ypaBHEHUS U 2 MP1,VYIAP7, JIP4
HEPABEHCTBA. YYAII3
Pasnen 6 I'eomerpust
Codeporcanue yuebnozo mamepuana 14
B3auMHoe pacnonoxeHue JByX NpsIMbIX B IPOCTPAHCTBE. 2 MP3, YV P7, JIP 7
Tema 6.1. YV 111
TpsiMbie M MI0cKOCTH | [TapamieabHOCTH IIPAMON M IIOCKOCTH. TlapasmienbHoCTh 5 MP3, VY P7, JIp 7
B IIPOCTPAHCTBE TJIOCKOCTEiH. YY1
IlepneHUKyYISIPHOCTD MPSIMOU U INIOCKOCTH 1 MP3, VY] P7, JIP 7
YV 111
IlepnenuKkynsp U HaAKJIOHHAs 1 MP3, VY] P7, JIP 7
YV 111
Yroa Mexy MpsMOi U TUIOCKOCTBIO. MP3, YY1 P7, JIP 7
Yron Mexly IOCKOCTAMM. 2 YV IT1
I'eomerpuueckue nmpeobpa3zoBaHUs TPOCTPAHCTBA: MTAPAIUICTBHBINA 5 MP3, VY] P7, JIP 7
MIePEHOC, CHUMMETPHSI OTHOCUTEIILHO TIOCKOCTH. YV IT1
[TapannensHOE poekTUpoBaHue. M300paskeHne MPOCTPAHCTBEHHBIX 5 MP3, YY1 P7, JIP 7
¢uryp. YV II1
IlepneHauKyISAPHOCTD BYX IJIOCKOCTEMN. 1 MP3, VY] P7, JIP 7
YV II1
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IInomans OpTOroHaNbHOM NIPOEKLUU. 1 MP3, VY] P7, JP 7
YV II1
IIpakTuyeckoe 3anaTue 1 300pakeHne NpoCTPaHCTBEHHBIX 6 MP 1, YV P7, JIP4
¢uryp. YV 113
Pazgen 7 JOT'APU®MBbI
Tema 7.1. Cooepircanue yuedonozo mamepuana 12
Jorapupmuieckne Jlorapudmer 2 JIP9, MP9, YY1 JIP 7
(GyHKuMu ypaBHeHUs P4, YV ]I 113
M HepPaBEeHCTBa CaolicTea sorapudmMoB 5 JIP9, MP9, YV ]I JIP 7
P4, YV II3
JlecaTUYHBIC U HATYpaJIbHBIC JIOTAPUPMBI 1 JIP9, MP9, YY1 JIP 7
P4, VY II3
Jlorapudmudeckast QyHKIHA U ee TpapuK 1 JIP9, MP9, YV ]I JIP 7
P4, VY113
Pemenne nmorapnpmMudeckux ypaBHEHHH. 2 JIP9, MP9, YV I JIP 7
P4, VY II3
Pemenne morapnpmMudecKux HEpPaBEHCTB. 4 JIP9, MP9, YV I JIP 7
P4, VY II3
IpakTuyeckoe 3ansaTus 2 Penrenne morapuMUIecKix ypaBHCHUHA 8 MP 1, VY P7, JIP4
1 HEPABEHCTB YYAII3
KonTposabHas pa6ora 1 no reMe YpaBHEHUS U HEPABEHCTBA MP1,VYIAP7, JIP4
2
YYAII3
Paznen 8. Hauaja MaTeMaTH4eCKOro aHaJIu3a
Tema 8.1 Cooepircanue yuedbnozo mamepuana 6
YuciaoBble CriocoOBI 3a1aHN U CBOMCTBA YHCIIOBBIX ITOCIIEOBATEILHOCTEIA. 1 JIP8, MPS, YV ]I JIP 7
MocJe0BATEJIbHOCTH P3, YV 111
[TonsiTHE 0 Mpezene Mocaea0BaTENbHOCTH. 1 JIP8, MPS, YV]I JIP 7
P3, YV II1
CyMMHpOBaHHE NOCIIeI0BATEIBHOCTEN. 1 JIP8, MPS, YV ]| JIP 7
P3, YV 111
Beckoneuno yOpIBaroImas reoMeTpuyeckast Iporpeccus 1 ee cymma 5 JIP8, MPS, YV ]| JIP 7
P3, YV ]I 111
[TonrsTHE O HEMIPEPHIBHOCTH (DYHKITUH. 1 JIP8, MPS, YV ]| JIP 7
P3, YV 111
IIpakTnyeckoe 3anaTHE 3 ApudMeTHIECKAs TPOTPECCHS MP 1,YYOAP7, JIP4
I'eomerpuueckas nporpeccus 4 YV 113
BeckoneuHo yObIBaromas apugMeTHyeckas mporpeccus
YuncnoBble NOCIe/10BATEIbHOCTH
Tema 8.2. Codeporcanue yuedbHozo mamepuana 12
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IIpousBoanas Ionsitue 0 Mpou3BOAHOMN QYHKIMH, €€ TCOMETPHYCCKUIT U JIPS, MPS, YY1 JIP 7
(hU3UYECKH CMBICIT P3, VY111
VYpaBHEHHE KacaTeIbHOM K rpaduKy (YHKIHH. JIP8, MPS, VY]] JP 7
P3, YV II1
IIpousBonHbIE CyMMBI, Pa3HOCTH, IPOU3BEACHHUS, YACTHOTO. JIP8, MPS, VY]] JP 7
P3, YV II1
IIpon3BoAHBIC OCHOBHBIX 3JICMCHTAPHBIX (DYHKITHIA. JIPS, MPS, YY1 JIP 7
P3, YV II1
[IpumeHeHHe MPOM3BOAHON K HCCIICAOBAHUIO (DYHKIUH U JIP8, MPS, VY]] JP 7
MOCTPOCHHIO TPAPUKOB. P3, YV 111
[IponsBoaHBIe 00paTHOH QYHKIINN U KOMITO3UIINA (PYHKIIUH. JIP8, MPS, YV I JIP 7
P3, YV II1
IpakTnueckoe 3anaTne 4HaxoxneHne npou3BOIHOM. MP1,YVYIOP7, JIP4
YV 113
KonrtpoabsHnas pa6ora 2 no teme [IpousBoanasi. MP1,VVYIAP7, JIP4
YV 113
Tema 8.3. Cooepircanue yuedbnozo mamepuana
IIpumenenue IIpumeps! HcoNb30BaHMS IPOU3BOAHON ISl HAXOKICHHS JIP8, MPS, YV ]I JIP 7
NPOU3BOIHOM HAaWJIY4ILIEro pelieHus B IPUKIAAHbIX 3a/1a4ax. P3, YV II1
Bropas nponsBogHas1, €€ TEOMETPHUYCCKIHA U PU3MISCKUI CMBICI. JIP8, MPS, YV I JIP 7
P3, YV II1
[IprMeHeHMe TPOU3BOJHON K HCCIIEJOBAHUIO (PYHKITUHA U JIP8, MPS, YV I
MOCTPOCHUIO TPA(PUKOB. P3, YV II1
HaxoxaeHne ckopocTH st Ipoliecca, 3alaHHOro popMyJioit u JIP8, MPS, YV ]|
rpadukom. P3, YV 111
IIpakTnyeckoe 3anaTHe SPeleHNe NPUKIAAHbIX 3a1a4 MP 1,YYIAP7, JIP4
YV 113
KontpoasHas padora 3 no Teme [Ipumenenne npou3BoHOM. MP 1,YYIAP7, JIP4
YV 113
Tema 8.4. Cooepicanue yuedonozo mamepuana
IlepBooOpa3nas u [TepBooOpasnas JIPS, MPS, YY1 JIP 7
HHTErpal P3, YV II1
[IpaBuna HaX0XXAEHHUS IEPBOOOPAZHBIX JIP8, MPS, YV ]| JIP 7
P3, YV II1
ITnomans KpUBOIUHEHHON TpanelMu U HHTErpai JIP8, MPS8, VY]] JIP 7
P3, YV II1
Briuuciienue uHTErpanon JIP8, MPS, YV ]I JIP 7
P3, YV II1
Briuuciienue miomanei ¢ moMoIbi0 HHTErpaioB JIP8, MPS, YV]I JIP 7
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P3, VY111

IIpumeHeHMe MPOU3BOIHON U UHTETPaJIa K PELLIEHUIO IPAKTUYECKUX 3 JIP8, MPS, VY]] JP 7
3a7a4 P3, VY111
IIpakTuyeckoe 3auaTHe 6 PenieHne mpuKIaIHbIX 3a1a4. 4 MP1,YVYAP7, JIP4
YV 113
Kontpoabsnas padora 4 1o Teme IHTerpan u ero npuMeHeHUe. 5 MP 1, YV P7, JIP4
YV 113
I'EOMETPUSA
Tema 1. Cooepircanue yuedbnozo mamepuana 12
MHororpaHHUKH PassepTka. MHOrOrpansslie yrisl. Belllykible MHOTOTPaHHUKH. 2 MP3, VY] P7, JP 7
Teopema Diinepa. YV IT1
Bepumnsl, pedpa, rpaHd MHOTOTpaHHHKA. 1 MP3, VY] P7, JIP 7
Yy 111
IIpuzma. Ilpsimast v HakiIoHHas npusma. [IpaBunbHas npusMma. 1 MP3, YV P7, JIP 7
Yy 111
[Mapannenenunen. Ky6. 1 MP3, YV P7, JIP 7
Yy II1
Cummerpun B KyOe, B TapajuIeenure/e. 1 MP3, YV P7, JIP 7
Yy 111
IIupamuna. [lpaBuneHas nupamuna. Terpasap. 2 MP3, YV P7, JIP 7
YcedueHHas nupamua. VYV I11
CuMMeTpHs B IPU3ME U UPaMUJIE. 1 MP3, YV P7, JIP 7
Yy II1
CedeHns Ky0a, IPU3MBI H TUPAMUJIEL. 1 MP3, YV P7, JIP 7
YV 111
IIpencraBneHne o MpaBWIIBHBIX MHOTOTPaHHHUKAX (TETpa’ap, Kyo, 2 MP3, VY] P7, JIP 7
OKTadIp, IOJIEKAdIP U UKOCAIIP). YV IT1
IIpakTnueckoe 3anaTHe 7 HaxoxeHue I0BEpXHOCTEN 6 MP 1,YYIAP7, JIP4
MHOT'OT'PaHHHKOB. YV 113
Tema 2 Cooepicanue yuedonozo mamepuana 6
Tesa u noBepxHocTH | L{swiuHIp U KOHYC. 1 MP3, YY1 P7, JIP 7
BpalleHust YV IT1
YcedeHHbIH KOHYC. 1 MP3, YY1 P7, JIP 7
YYII1
OcHoBaHue, BbICOTa, 00KOBasi TOBEPXHOCTH, 00Opasyromias, 1 MP3, YY1 P7, JIP 7
pa3BepTKa. Yy 111
OceBble ceueHHs U CeYeHMs], apajljiesibHble OCHOBAHHUIO. 1 MP3, YV ] P7, JIP 7
Yy II1
lap u chepa, ux ceyeHusl. 1 MP3, VY] P7, JIP 7
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VY11

KacarenbHas rockocTs K cdepe. MP3, VY] P7, JIP 7

YV II1
IIpakTnueckoe 3anaTHe 8 HaxoxxneHne MoBEpXHOCTEH KPYTIIBIX MP 1, YV P7, JIP4

TeJl. YV 113

Tema 3 Cooepircanue yuedbnozo mamepuana

H3mepenns B O0beM u ero nzmepenue. MHTerpanbHas popmyiia oobema. MP3, VY] P7, JIP 7

reoMeTpum YV II1
®dopmynbel 00beMa Kyba, MPSMOYTOJIBHOTO Napaiesenunesaa, MP3, VY] P7, JP 7

NIPU3MBI, IUIIMHIPA. YV 111
dopmyibl 00beMa MUpaMHIBI U KOHYCA. MP3, VY] P7, JIP 7

YYAIIl
®opMyJIbl IJIOLIAAN MOBEPXHOCTEN LIMIMHPA U KOHYCA. MP3, YV P7, JIP 7

YYAIIl
®Dopmyiel 00beMa MIapa 1 IIomanu cepsl. MP3, YV P7, JIP 7

YYAIIl
IMomo6ue Ten. OTHOIMIECHHS TUIOMIAACH TIOBEPXHOCTEH U 00HEMOB MP3, YV P7, JIP 7

MMOIOOHBIX TEIL. YV 111
IIpakTuyeckoe 3anaTHE 9 BEruncneHne 00eMOB MHOTOTPAHHUKOB MP1,VYIAP7, JIP4

U KPYIJIBIX TEIL. YYAII3
Kontpoasnas padora 5 no Teme [loBepxHOCTH U 00BEMBI MP1,VYIAP7, JIP4

MHOTOTPaHHUKOB M KPYTJIBIX TEJL. YYATII3

Tema 4. Cooepircanue yuedbnozo mamepuana

Koopaunatel u [IpsmoyronpHas (IekapToBa) cUcTeMa KOOPIAMHAT B IIPOCTPAHCTBE. MP3, VY ]I P7, JIP 7

BEKTOPbI YV IT1
DopMyJ1a pacCTOSIHUSI MEXKAY ABYMs TOUKAMMU. MP3, VY] P7, JIP 7

YV 111
YpaBuenust chepbl. MP3, YY1 P7, JIP 7

YpaBHEHUs IUNIOCKOCTH U IPSIMOM. YV 111
Bexkropsl. MP3, YV ]I P7, JIP 7

Koopaunats! BekTOpa. YV 111

Omneparyy HaJl BEKTOPAMH.

Hcnonp30BaHue KOOPAUHAT U BEKTOPOB IIPU PELLICHUU MP3, VY] P7, JIP 7

MaTeMaTUYECKUX U MPUKIAIHBIX 3a]a4. YV 111
IIpakTnyeckoe 3anaTne 10 BrinonHeHnue onepauuu Hajg MP 1, VYA P77, JIP4

BEKTOPAMH. YV 113

JlelicTBHs HaJ BEKTOpaMH B KOOpAMHATHOH (opme.

Pa3nen. KomOnHaTopuka, CTATHCTHKA W TEOPHs BEPOSITHOCT CH

Tema. | Cooeporcanue yuednozo mamepuana
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DJIeMeHTbI OCHOBHBIC TOHATHS KOMOWHATOPUKY. 2 1 MP9, YV ] P6, JIP 4
KOMOMHATOPUKH DopMyIibl KOMOMHATOPHKH. 2 1 YV II5
®dopmyna dunoma HeroToHa. 2 1 MP9, YV ] P6, JIP 4
YV TIIS
CoiicTBa OMHOMHHAIBHBIX K03 uienToB. TpeyronsHuk [Tackans. 2 1 MP9, VY ]I P6, JIP 4
YV TIIS
IIpakTnueckoe 3anaTue 11 Pemenue 3aaa4, ¢ UCMOJIb30BaHUEM 2 2 YV 115 JIP 4
($hopMys1 KOMOMHATOPHKH.
Tema Cooepircanue yuedonozo mamepuana 6
JJIeMEHTbI TEOPHH CoObITHE, BEPOSITHOCTH COOBITHS. 2 1 MP9, YV ]I P6, JIP 4
BepPOSITHOCTE VY II5
ITouaTre 0 HE3aBUCUMOCTH COOBITHIA 2 1 MP9, YV/]I P6, JIP 4
YYIIIS
CrnoxeHre 1 YMHOKEHHUE BEPOSTHOCTEH. 2 1 MP9, YVV/]I P6, JIP 4
YYIIIS
JuckperHas ciyvaiiHasi BETMUMHA, 3aKOH €€ Paclpe/IesIeHusI. 2 MP9, YV ] P6, JIP 4
1
YYIIIS
UucnoBble XapaKTEPUCTUKHN TUCKPETHON CIIy4aiiHOM BEINYUHBI. 2 MP9, YV P6, JIP 4
1
YYAII5
TTonsTHe 0 3aKOHE OOJIBIIMX YHCEIL. 2 1 MP9, YV]I P6, JIP 4
YYAII5
IpakTnueckoe 3ansaTne 12 CinoxeHne U yMHOKEHHE BEPOSITHOCTEHN 2 1 MP9, YV P6, JIP 4
YYAIIS5
IIpakTnueckoe 3anaTne 13 HaxoxxaeHue YMCIOBBIX XapaKTEPUCTHK 2 1 YV II5 JIP 4
JIUCKPETHOM CIIy4aiiHOM BEJIMYUHBI.
Tema Cooepircanue yuedbnozo mamepuana
JJIeMEeHTBI OCHOBHBIE TTOHATUS U METOBI MATEMATHUYECKON CTATUCTUKA 2 1 MP9, VY] P6, JIP 4
MaTeMaTH4ecKoii VYV 115
CTATUCTUKH I'eHepanbHas COBOKYITHOCTB, BRIOOPKA, CpeaHee apuPMeTHIEeCKOe, 2 1 MP9, YV P6, JIP 4
MeauaHa. YV 115
Pemienue npakrudyeckux 3a1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX 2 1 MP9, VY ]I P6, JIP 4
METOJIOB. YV 115
KontpoasHas padora 6 no Teme KoMmOmHaTOpHKA, CTATUCTHKA U 2 5 MP9, VY ]I P6, JIP 4
TEOPUU BEPOSITHOCTEH. YV II5
Bcezo: 354

Ilpomesicymounas ammecmayusa nposooumcs 6 popme IK3amena
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3. YCJIOBUSA PEAJIM3ALIUU ITPOTI'PAMMBI OVIL.04 MATEMATHUKA
3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHue

Peanuzanus nporpammel yaeOnoi aucruiuinabel OY11.04 Maremaruka anreOpa, Hadana
MaTEeMaTHYECKOTO aHAlIn3a, TeOMEeTpUs TpeOyeT Hann4rue yueOHOro KabuHeTa.

O06opynoBaHue y4eOHOro KaOMHEeTa U pabovnx MECT KaOHWHeTa:
- MOCAI0YHBIE MECTa M0 KOJMYECTBY 00YyUarOIINXCS;

- pabouee MeCTO TpenoIaBarTes;

- KOMIUICKT y4eOHO-HATJISTHBIX TOCOOMH M0 MaTeMaTHKe;

TexHuueckue cpeicTBa 00y4eHus:

- HoyTOyK HP (M mepcoHanbpHBINM KOMIIBIOTED);
- MaHumyJsaTop THNa Meitb Genius NetScroll;
- OTHETYIIUTEIb YIIICKUCIOTHBIN;

- IPUHTED;

- KOJIOHKH;

- IHTEPAaKTUBHAS JTOCKA.

3.2. UudopmanuonHoe odecriedenne 00yueHus
OcHOBHBbIE MICTOYHUKH (MeYATHbIE U3IaHUS):

1.Kommoropos A.H. Anrebpa un Hayano Mmatemarndeckoro ananmusa: yaeoOnuk E.C. AntoHoBa, T.M.
Bowurenesa.- 9-e uzn., crep.-MockBa: Akanemus, 2019.-416c¢.- (Ilpodheccnonansuoe oOpazoBaHue);

2.T'eometpust, 10-11: yue6. s obmeodpaszoBat. yupexaenuii / [A. B. IToropenos 10-e u3., gor. —
M.: IIpocBemenne, 2016 r. — 383 c.: un.

JlonoIHUTeIbHbIE UCTOYHUKH (MeYaTHbIE U31aHUA)

3.VueGHo — MeToanueckoe rocodue gucruiuinasl Maremarnka Mocsknaa H.B.2018.
4. I'eometpus, 10-11: yueb. nns obueodpazosat. yupexaenuit / [JI.C. Aranacsn, B.®.byty30B,
C.b.Kagomues u ap.] -15-e uzn., non. — M.: [Ipocsemenne, 2015 r. — 256 c.

DJIeKTPOHHBIE 00pa30BaTe/IbHbIE PECYPCHI:
5.006_algebra-11-klass-uchebnik-mordkovich-semenov-chast-1;

6.www.fcior.edu.ru (MupopmaimoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAJIbI).
7.www.school-collection.edu.ru (Enunas xomrexiuu nudpoBeIx 00pa30BaTeIbHBIX PECYPCOB).
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4 XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTHU OBYYAIOIUXCSA

Copep:xanue o0y4eHunst

XapaKTepI/ICTHKa OCHOBHBIX BUJIOB I€ATCJIBHOCTH

(I)OPMI)I H METOAbI

(pa3aennl NPOrpaMMaI) ol0yuammmuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIi- OLICHKHU
npeAMeTHBIX)

Beenenue. O3HAaKOMHTH C POJIBI0 MaTeMaTHKH B Hayke, TexHHKe, | KoHTponbHas padota 1;
9KOHOMHKE, HMH(POPMAIMOHHBIX  TexHoJorusix u | Kaprouku
mpakTudeckoil  gearensHoctd.  O3Hakomnenue ¢ | Tect

LEeNsIMH W 33Jla4aMi  M3YYEHHs MaTeMaTHUKH IpH
ocoernu npodeccuii CI10 u crermanprocTer CI1O

[MpakTuyeckas padora 1

Pa3Burne nousTus o uncie

BrmoxHATE apupMeTHIeCcKIX ACHCTBUI HaJ YACIaMHU,
COYETAeT YCTHBIC U IMCHMEHHbIE IPHEMBI.

Haiitu  mpuOniokeHHBIE  3HAYEHWS  BEIHMYUH U
MOTPEITHOCTe  BBIUMCICHWH  (aOCONMIOTHOM M
OTHOCHTEIIFHOMN); CPABHEHHE YUCIIOBBIX BBIPAKCHUI.
Haiitn ommbOku B mpeoOpa3oBaHUSIX W BBIYHCICHHUAX
(oTHOCHTCS KO BCeM IMyHKTaM IIPOrpamMMBbl)

Tect
[IpaxTuaeckas padora 1
DKcrpecc - ompoc

OCHOBBI TPUTOHOMETPHHU

M3yunTh paguaHHOTO METOAAa H3MEpEHUs YIJIOB
BpallleHUd W UX CBA3M C TIPagyCcHOM Mepoil.
W306paskeHne yrioB BpalleHUss Ha OKpPY)KHOCTH,
COOTHECEHME BEJIMUMHBI YIJIA C €TI0 PACIOIOKEHUEM.
CdopmynupoBaTh ONpeesieHns] TPUTOHOMETPHIECKUX
GyHKIMHA [UIA  YIJIOB TIOBOPOTa M OCTPBIX YIJIOB
MIPSMOYTOJBHOTO TPEYrONbHUKa M OOBSCHEHHE WX
B3aMMOCBSI3H.

W3yunte  ocHOBHbIE  (hOpMyIIEI
(GopMynBl  CIOXKEHHS, YIOBOCHHUS, IpeoOpa3oBaHMs
CYMMBI TPUTOHOMETPUYECKHX GbyHKIIHA B
NPOU3BEACHHE M MPOU3BEACHUI B CyMMYy U
NpUMEHEHNE npu BBIYHCIICHUHT 3HAYCHUSA
TPUTOHOMETPUYECKOTO BBIPAXKECHUS U YIPOILICHHS €T0.
O3HaKOMHTH CO CBOICTBaMH CHMMETPUH TOYEK Ha
€IMHUYHOW OKPYXKHOCTH W TPHUMEHEHHE WHX JUId
BbIBOJIa (hOPMYJI IPUBEICHUS

Pemuts o popMynaM ¥ TPUTOHOMETPUIECKOMY KPYTY
MIPOCTENUIINX TPUTOHOMETPUIECKUX YPABHEHUIA.
[MpumenuTs 0OIIME METOABI pEUICHUS YpPaBHEHUH
(mpuBeseHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ
pa3JIOKEHUs] Ha MHOXMHTENH, 3aMEHbl IEepEeMEHHOMN)
IIPHU PEUIEHNU TPUTOHOMETPUUYECKUX YPABHEHUI.
YMerp OTMEuaThb Ha Kpyre peleHHs MPOCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

O3HaKOMUTH c MIOHATUEM 00paTHBIX
TPUTOHOMETPUYECKUX bYHKIMA. W3yuurs
ONpeZIeNICHUs] apKCUHYCa, apKKOCUHYCa, apKTaHI€Hca
yucna, (GOpPMYyJIHpPOBAaHME WX, H300pakeHHEe Ha
€IMHUYHOW OKpPY>KHOCTHU, IPUMEHEHUE NPH PEIICHUU
ypaBHEHUH

TPUTOHOMCTPHUMU:

IIpaxkTudeckoe 3ansarue 3;
IIpaxkTudeckoe 3anartue 4;
IIpakTuueckoe 3aHsaTue 5
KontponbHas pabora 2;
DKcnpecc - onpoc

DyHKINH, UX CBOUCTBA U
rpaduku

O3HaKOMHTH C  TpUMepaMH  (QYHKIMOHAIBHBIX
3aBHCUMOCTEH B pEAJbHBIX MpOLEccax U3 CMEXKHBIX
JUCLUIUIMH.

O3HaKOMUTh C JIOKa3aTEIbHBIMU PACCYXICHUSIMHU
HEKOTOpBIX CBOMCTB JIMHEMHOM M KBaJpaTUYHOU
(yHKIMH, TpoBeNeHHWE WCCIEAOBAHUS JIMHEHHOM,
KYCOYHO-JIMHEIHOH, JIpOOHO-TTMHEHHON 5
KBaJIpaTHIHOW (YHKIWIHA, MOCTpOSHHE WX TIpauKOB.
Ioctpouts u untatk rpadpukn Gpyskmm. Mccrnenosats
¢byHKIHN.

CocraButh BHIBl (YHKIUH 10 JaHHOMY YCJIOBHIO,
peleHue 3a7a4d Ha SKCTPEMYM.

Brimonuuts npeobdpazoBanuii rpaduka GpyHKIUH
W3yunte noHsTusi oOpaTHOW (yHKIMH, ONpeneseHue

[MpakTryeckoe 3ausrTue 6;
[MpakTryeckoe 3ausTHE 7
Konrponbnas pabora 3;
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BHJa M TMOCTpoeHWe Trpaduka oOpaTHOW (yHKIHUH,
HaXOXJCHHE ee O00JacTH OIpeleieHUus] U 00JacTH
3HaueHud. [IpuMeHEeHHTh CBOMCTB (QYHKIMH TNIpH
HCCIICIOBAaHUM YPAaBHEHUI U pelleHuH 3ajad Ha
SKCTPEMYM.

O3HAKOMHTb C TIOHATHEM CII0KHOH QYHKIIMU

Crenenu u kopHH. Jlorapugm.
CreneHHbIe, T0Ka3aTeNbHBIC H
JorapupMudeckue ¢yHKIHA

Bbluncante  3HaueHHs  QYHKOMH 10 3HAYEHHIO
apryMeHTa.

OmnpenenuTs TOJOXKEHUS TOYKH Ha rpaduke 1o ee
KOOpAWHATaM ¥ Ha00O0pOT.

Hcnonp3oBaTh cBO¥cTBa (QYHKIUH AN CpaBHEHUS
3HAYCHUH CTENICHEH U JOTapr(MOB.

Ioctpouth rpadukn CTENEHHBIX U JOTAPU(YMUIECKUX
byHKIMHA.

Pemuts  mokasaTenpHBlE M JIOTapU(PMUYECKHUE
YPaBHEHUS U HEPABEHCTBA 110 U3BECTHBIM aJITOPUTMaM.
O3HaKOMUTH c MMOHATHEM HEIPEPBIBHOU
neppoandeckor GyHKuuM, GopMyIHpOBaHUE CBOWCTB
CHHYCa U KOCHHYCa, IOCTPOCHHE UX rpahHKOB.
O3HAaKOMHTH C MOHATHEM T'aPMOHMYECKHX KOJICOaHWH
U TpUMEpaMH TapMOHHYECKHX KoJeOaHmil s
OIIMCaHMA MPOLECCOB B (pU3MKe W APYTHX 00IacTsIX
3HAHMA.

O3HAaKOMHTH C HOHSITHEM Pa3phIBHON MEPHUOANIECKON
¢yHKMK, (OpPMYJTHpPOBaHHE CBOWCTB TaHTeHca U
KOTaHreHca, MOCTPOSHHE MX rpauKOB.

[IpumeHuTs cBoOWcTBa (YHKUMHA Ui  CpaBHEHUS
3HAUYEHUH TPUTOHOMETPUUECKUX (YHKIHMH, pEelICHHs
TPUTOHOMETPUUECKUX YPABHEHUM.

[MocTpouth Tpadmku 0OPATHBIX TPUTOHOMETPHYECKUX
(GYHKIMH 1 oIIpeaeseHue 1o rpaduKaM MX CBOHCTB.
BrimosauTh npeobpazoBanus rpadgukos

Tecr;

[IpaxTnaeckoe 3amsrTue 8,
[IpaxTnaeckoe 3amsaTue 9;
Kontponpras pabora 4,
[IpakTrueckoe 3aHsTUE
10;

Kontpomnpras pabora 5;
[MpakTHyeckoe 3aHsTHE
11;

[TpakTHyeckoe 3aHsTHE
16;

Konrponbnas pabora 9;
DKcrnpecc-ompoc

YP ABHCHUS U HCPABCHCTBA

O3HaKOMHUTH C IPOCTEUIINMU CBEJCHUAMHU O KOPHSIX
aredpanvdecKux ypaBHEHUH, HOHSITHUSIMA
HCCIIeJOBaHNs YPABHEHUI M CUCTEM ypaBHEHUM.
W3y4nTh TEOpUHN PaBHOCUILHOCTH YPaBHEHHUN U €€
npuMeHeHHus. [[oBTOpUTE 3alIUCH pelIeHns
CTaHIAPTHBIX yPaBHEHU, IPUEMOB ITPEOOPa30OBAHUS
YPaBHEHHUH JJIsl CBEJEHUSI K CTAHJAPTHOMY
YPaBHEHHUIO.

Pemmts parpioHanbHbIE, HPPAIMOHATIBHEIE,
NIOKA3aTeNbHbBIE U TPUTOHOMETPUUECKHUE YPABHEHUN U
CHCTEM.

Hcnonp3oBaTh CBOWCTBA M TpaduKy QYHKIHUN JUTS
pelieHus ypaBHeHUNA. [IOBTOPUTH OCHOBHBIE IPUEMBI
pELICHHS CUCTEM.

Pemuts ypaBHeHUs ¢ IPUMEHEHHUEM BCEX IPHEMOB
(pa3yioKeHusl Ha MHOYXHTEIIH, BBEJICHNSI HOBBIX
HEM3BECTHBIX, ITOJICTAHOBKH, IPa)nIecKOro METOIa).
Pewuts cucreMy ypaBHEHUI ¢ IPUMEHEHUEM
Ppa3IUIHBIX CIIOCOOOB.

O3HaKOMHUTH ¢ OOIIIMMH BOIIPOCAMH PELICHUS
HEPaBEHCTB U UCIIOJIb30BaHUE CBOWCTB M IpaMKOB
(GyHKUMH P pelIeHNH HEPaBEHCTB.

Pemuts HepaBeHCTBA U CUCTEMY HEPABEHCTB C
MIPUMEHEHHUEM Pa3JIMYHbIX CIIOCOOOB.

[IpyMeHUTHs MaTEMaTHUECKUE METObI ATl PELLICHUS
CoZIeprKaTeNIbHBIX 33/1a4 U3 pa3lIMuHbIX 00sacTei
HAyKW U NpakTHKH. HTepIpeTupoBaTh pe3ynbTaThl ¢
YU€TOM peaJIbHBIX OrpaHUYEHUN

[MpakTHyeckoe 3aHsTHE
12;

Kontponpnas padora 6;
[MpakTHyeckoe 3aHsTHE
13;

KonTponbHast pabota 7;
IIpakTuueckoe 3aHsTUE
14;

Konrponbnas pabora 8;
DKcnpecc-ompoc.

[psiMbie ¥ TUIOCKOCTH B
MPOCTPAHCTBE

CdhopMynupoBaTh U MPUBECTH JI0KA3ATCIHCTBA
MIPU3HAKOB B3aMMHOTO PACIIOJIOKECHHS MPSMBIX U
TI0cKOoCTeN. Pacro3Harh Ha yepTexax U MOJEISIX

[IpakTuveckoe 3aHATHE
15;
DKcTpecc - onpoc
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Pas3INYHBIX CIy4aeB B3aMMHOTO PACIOJIOKEHUS
MPSIMBIX U IIOCKOCTEH, apryMeHTHPOBaHHE CBOUX
CYKICHUM.

CdopmynupoBaTh onpeeeHus], IPU3HAKOB U CBOMCTB
NapajyIeNIbHBIX U NePIeHIUKYISPHBIX IIIOCKOCTEH,
JBYTPaHHBIX U JIUHEHHBIX YIJIOB.

BBINOIHNATB MOCTPOEHUS YTIIOB MEKIY MPSAMBIMHU,
MIPSMOM U TNIOCKOCTBIO, MEXKY IUIOCKOCTSMH IO
OIHCAHHMIO U PACcIO3HaBaHHUE UX Ha MOJEIAX.
[IpuMeHUTH IPU3HAKU U CBOMCTBA PACIOIOKEHUS
MIPSMBIX M INIOCKOCTEH MPH PELIEHNH 3a/1a4.
N300pa3uTh Ha pUCyHKax M KOHCTPYHPOBaHHE Ha
MOJIENAX NMEPNEeHANKYISIPOB U HAKIOHHBIX K
IUIOCKOCTH, MPSIMBIX, MapaUIeIbHbIX IUNIOCKOCTEH,
YIJIOB MEXKAY MPSIMOU M TUIOCKOCTBIO U 0O0OCHOBaHUE
MIOCTPOCHHUS.

Pemmts 3aaa4ur Ha BbIYHCIICHUEC T€OMETPUUCCKUX
BenuuuH. ONUChIBaHUE pacCTostHUA OT TOUYKH D0
IUIOCKOCTH, OT IPSMOMU A0 MIIOCKOCTH, MEXKAY
INIOCKOCTSIMH, MEXKY CKPELUIUBAIOIUMUCS NPIMBIMH,
MEXIY TPOU3BOJIHBIMH (DPUTypaMu B IPOCTPAHCTBE.
CdopmynupoBaTh U T0Ka3aTh OCHOBHBIC TEOPEMBI O
paccTOsSHHAX (TEOpPEM CYIIECTBOBAHHSI, CBOMCTBA).
M306pa3uth Ha yepTexax U MOAEISAX PACCTOSHUS U
000CHOBaHHUE CBOUX CyXkJeHUH. OnpenenauTs u
BBIYMCIIUTH PACCTOSHUN B IIpocTpaHcTBe. IIpuMennTs
(bOpMyJIBI ¥ TEOPEMBI INITAHUMETPHH JUTS PEIICHHS
3a1a4.

O3HaKOMHUTH C MOHATHEM MapajjIeIbHOrO
MIPOEKTUPOBAHUS U ero cBoiicTBaMu. ChopMyIupoBaTh
TEOPEMBI O IIOUIAJU OPTOTOHAIBHONW MPOEKIUH
MHOTOYTOJIbHHKA.

[MpumenuTs Teopuu asst 000CHOBaHMUS IIOCTPOCHUH 1
BBIYMCIICHUH.

ApPryMeHTHpPOBATh CBOU CYXJIEHHS O B3aIMHOM
pacIio0KeHHH IIPOCTPAHCTBEHHBIX (UTYD

ITocnenoBareIbHOCTH

O3HAaKOMHUTH C ITOHATHEM YHCIIOBOM
MIOCJIE0BATENHLHOCTH, CIIOCO0aMU ee 3aJaHusl,
BBIYHCIICHUSMH €€ WIEHOB.

O3HaKOMUTH C TIOHSATUEM TIpesiena
[IOCJIEI0BATEHHOCTH.

O3HaKOMUTH C BBIYUCICHUEM CYMMBI O€CKOHEYHOTO
YHCIIOBOTO psijia Ha MIPUMEPE BEIYUCICHHUS CYMMBI
0eCKOHEYHO yOBIBAIOMICH TeOMETPHICCKOMH
MIPOTPECCHHU.

Pemate 3amaun Ha npuMeHeHHE HOPMYITBI CYMMBI
0ECKOHEYHO yOBIBAIONICH T€OMETPHICCKOM
TIPOTPECCHH

IIpakTuueckoe 3aHsTUE
17;

IIpousBosHas u ee IpUMEHEHHE

O3HAaKOMHTh C TIOHATUEM TIPOU3BOIHOIA.

M3yuuth 1 cHopMyIHpoBaTh MEXAaHUYESCKUHA U
eOMETPUYUECKHI CMBICII, H3Y4EHHE allrOpHUTMa
BBIYKCIICHUSI IPOU3BOIHOM Ha MPUMeEPE BBIYMCIICHUS
MI'HOBEHHOM CKOPOCTH H YTIIOBOTO KO3 dunneHTa
KacaTeIbHOMU.

CocraBHTh ypaBHEHHs KacaTeJIbHOM B 00IIeM BHJIE.
YcBouts npaBuito quddepeHnnpoBanHust, TaOIUIIb]
MIPOM3BO/IHBIX AJIEMEHTAPHBIX (PYHKIMH, TPUMEHEHUE
st muddepennrpoBanus GpyHKUuMi, cocTaBiIeHUs
ypaBHEHHS KacaTeJIbHOM.

W3yunTth TEOPEMBI O CBSI3M CBOWCTB (DYHKIMHU U
MIPOU3BOIHOH, (POPMYJIUPOBKA UX.

IIpoBectu ¢ MOMOIIBIO TPOU3BOJHON HCCIIEIOBAHUSA
(dhyHKIIMY, 321aHHOHN (POPMYIION.

IIpakTuueckoe 3aHsTue
18;

Konrponbnas pabora 10;
DKcmpecc - onmpoc
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YCTaHOBHTD CBSI3U CBOWCTB (DYHKITUH M TPOU3BOTHOM
T10 UX rpauKam.

IIpuMeHUTH IPOU3BOIHOMN AJIS peIlIeHHs 3a4a4 Ha
HaXO0KJeHUE HauOOJbIIET0, HAUMEHBIIIEr0 3HAUeHUS U
Ha HaXxO0xXJIeHHE IKCTpeMyMa

[lepBooOpa3Has u uHTETpaAI

O3HaKOMUTH C OHATUEM UHTETpana u
IepBOOOPa3HON.

W3yanTh npaBmiia BEIYHACICHUS TIEPBOOOPA3HOH 1
teopembl HeroroHa—JleitOHmIa.

Pemmts 3amaun Ha CBS3H IEpBOOOPA3HOH U ee
MIPOU3BOTHOM, BRIYHCICHUE TIEPBOOOPA3HO ISt
JAHHOH ()YHKITHH.

PemnTs 3a1a4n Ha IpUMEHEHNE HHTETPANA IS
BBIYHCIICHHUS (PU3MYECKHUX BEJIMUUH U IUIONIAJICH

[TpakTHyeckoe 3aHsTHE
19;

Kontpomnpras padora 11;
DKcrpecce - ompoc

MHororpasHuKu

OmnucaTh U XapaKTepU30BaTh Pa3IMYHbIC BHJIbI
MHOT'OI'PaHHUKOB, IEPEUUCIUTH UX 3JIEMEHTBL U
CBOMCTBA.

M306pa3uTh MHOTOIPaHHUKH U BBITOJIHUTH
MIOCTPOCHUS Ha U300paXKEHUSAX U MOJIEIISIX
MHOT'OI'PDaHHUKOB.

BoruncnuTe TMHEHHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAaHCTBEHHBIX KOH(PUTYpaIHAX,
apryMeHTHPOBaHHE CBOMX CYKICHUN.
XapakTepHu30BaTh M NU300pa3UTh CEUCHHS, PA3BEPTKH
MHOTOIPaHHHKOB, BBIYHCIICHHUE MJIOMAEH
TIOBEPXHOCTEH.

IToctpouts mpocreiimue ceyeHU Ky0a, IPU3MEI,
nupaMubl. [IpuMeHUTh GakThl U CBEICHUN M3
IJIAHUMETPUHU.

O3HaKOMJICHHE C BUJJAMU CUMMETPUI B IIPOCTPAHCTBE,
(dhopMyIHpOBaHUE ONPEICICHUN 1 CBOUCTR.
XapaKTepUCTHKa CHMMETPHUH TEJI BPALIEHUS U
MHOTOIPaHHHKOB.

[IpyMeHUTH CBOWCTBA CHMMETPUH IIPH PELIEHUN
3a1au4.

Hcnonp3oBaTh MpuoOpeTEHHBIE 3HAHUS JUIS
HCCIIeJOBaHMs U MOJEITUPOBAHUS HECIOKHBIX 3aa4.
M306pa3uTh OCHOBHBIE MHOTOTPAHHUKH U BBITIOJIHUTH
PUCYHKHU II0 YCIOBMSM 3a4au

[IpakTuveckoe 3aHATHE
20;
DKcnpecc - onpoc

Tena 1 NOBEpXHOCTH
BpaIeHUS

O3HaKOMUTH C BUIAMHU TEJ BPAIICHHUS,
c(hopMyIUPOBATh UX OMpPENETICHHS U CBONCTBA.
ChopMynupoBaTh TEOPEMBI O CEYCHUH I1apa
IUTOCKOCTHIO M TUIOCKOCTH, KacaTeabHOH K cdepe.
XapakTepHu30BaTh U N300pa3UTh Tela BpAICHHS, UX
pa3BepTKH, CEUCHHS.

PewaTh 3a1aun Ha MOCTPOEHUE CEYEHHM, BEIUMCIICHHE
JUIMH, pacCTOsIHUM, yrioB, miomanel. [lposoauts
JI0Ka3aTeNbCTBA PACCY X ACHUN MPU PEILICHUH 3aay.
[IpuMeHATh CBOMCTBA CHMMETPUY MPH PEIICHUH 33129
Ha Tella BpallleHus, KOMOMHAIINIO TEl.

N300pakaTh OCHOBHBIC KPYTJIbIE Tella ¥ BHIITOJIHATH
PHUCYHKH 1O YCIIOBHIO 3a7a9u

IIpakTuueckoe 3aHsTUE
21;
DKcnpecc - onpoc

M3mepenus B reomeTpun

O3HaKOMHUTH C MOHATHSIMH IUIOIIAIA U 00BEMA,
aKCHOMAaMH M CBOMCTBaMHU.

Pemmute 3a1a4n Ha BRIYMCIIEHNE UIOMIAEH TNIOCKUX
¢uryp ¢ IpuUMEeHeHHEM COOTBETCTBYIOIIHNX (GOPMYIT U
(haKTOB U3 TUNIAHUMETPHH.

M3yduTh TEOpEMBI O BEIYUCICHHHA 00HEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3aJa4 Ha
MpUMEHEHHE (POPMYIT BEIYUCIICHHSI 00BEMOB.
W3yduTh GOpMYIIBI [T BEIYUCICHHS TUIOIIAACH
MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJI BPAILICHHUS.
O3HAaKOMHUTH C METOJOM BBIYHMCIIEHUS IUIOIIAIN

[IpakTuueckoe 3aHsTHE
22;

Konrponbnas pabora 12;
DKcmpecc - onpoc
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TIOBEPXHOCTH CheEpHI.
Pemmte 3a1a4n Ha BRIYHCIICHUE IIOIIACH
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaTI)I 1 BCKTOPBI

O3HaKOMUTH ¢ MOHATHEM BekTopa. V3yuuTs
JICKapTOBYIO CUCTEMY KOOPJUHAT B IPOCTPAHCTBE,
MIOCTPOCHME IO 3aJaHHBIM KOOPJUHATAM TOUEK U
IUIOCKOCTEH, HaX0XKIEHNUE KOOPJUHAT TOUeK.

Haiitu ypaBHEHHS OKPYKHOCTH, CEPHI, TNIOCKOCTH.
BerncnuTe pacCTOSHHSA MEXKIY TOUKAMH.

M3yunTs cBONCTBA BEKTOPHBIX BEIUYMH, IPABUII
Pa3ioKeHus BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPABHJ HAXO0XKJIEHHU KOOPANHAT BEKTOpA B
MIPOCTPaHCTBE, IPABUII ACHCTBUN C BEKTOPaMHU,
3aJaHHBIMU KOOpIUHATaMU.

IIpuMeHUTH TEOpUHU NPU PEIIEHUU 3a7a4d Ha JeHCTBUSL
C BEKTOpaMH.

N3yuuts ckasipHOE IPOU3BEACHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHUS MIPSIMOU U IUIOCKOCTH.
IIpumenuTs TeOpUU NpU PELIEHUY 3a7a4 Ha NECHCTBUS
C BEKTOPaMU, KOOPAHHATHBIA METOJ, IPUMEHEHNE
BEKTOPOB Ul BEIYUCIIEHHS BEIUYUH yIJI0B 1
PacCTOSIHUH.

O3HaKOMHUTB C JOKa3aTENbCTBAMH TEOPEM
CTEPEOMETPUH O B3aMMHOM PACIOJIOKEHHUHN NPSAMBIX U
IUIOCKOCTEH ¢ UCIOJIb30BAHUEM BEKTOPOB

[IpakTuveckoe 3aHATUE
23;
DKcnpecc - onpoc

OneMeHTs KOMOMHATOPUKHI

W3yuuTh npaBiia KOMOMHATOPUKY U IPUMECHEHUE MIPH
peleHN KOMOMHATOPHBIX 3a/a4.

Pemmts KOMOHMHATOPHBIE 3a1a4 METOAOM mepebopa u
T10 TIPaBHJIY YMHOXKEHHSI.

O3HAKOMHUTb C TIOHATUSIMA KOMOWHATOPHKH:
pa3sMelLIeHHIMH, COYETaHUSIMH, IEPECTAHOBKAMHU U
(dhopMyIaMu s UX BEIYHACICHUS.

OOBSACHHUTH ¥ IPAMEHUTH (POPMYIIBI JJISI BRIYHCIICHUS
pa3MelIeHNid, IepecTaHOBOK M COYCTAaHUHN TIPH
pelIeHIN 3a1ay.

O3HakoMHUTH ¢ OMHOMOM HBIOTOHA M TPEYTOIEHUKOM
[MTackans.

PewuTp npakTH4ecKue 3a1a4u ¢ UCII0JIb30BAHHEM
MOHSTHI U TPaBHJI KOMOUHATOPUKHU

[IpakTHveckoe 3aHATHE
24,
DKcnpecc - onpoc

OneMeHTHI TEOpHUU
BEpPOSTHOCTEH

N3ydnTh KIIACCUYECKOE OINIPENIENEHHUs BEPOSATHOCTH,
CBOMCTB BEPOSITHOCTHU, TEOPEMBI O CYMME
BEPOATHOCTEH.

PaccMoTpeTs mpuMepsl BBIYMCIEHHS BEPOSITHOCTEN.
PemnTp 33124 Ha BBIYHMCIICHUE BEPOSTHOCTEH COOBITHI

IIpakTuueckoe 3aHsTHe
25;

IIpakTuueckoe 3aHsTUE
26,

DKcnpecc - onpoc

DeMEHTHI MaTEMAaTHYECKOM
CTaTUCTUKH

(O3HaKOMHTH C MpeACTABJICHUEM YHCJIOBBIX JaHHBIX U
HX XapaKTCpHUCTUKAMU.

Pemute MPaKTUYCCKUX 3a/lav Ha 06pa60TKy YHUCJIOBBIX
JaHHBIX, BBIYUCIICHUEC UX XapaKTCPUCTHUK

Konrponbnas pabora 13;
DKcnpecc - onpoc
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