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1. OBLIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI ITPEJIMETA
OVYIL.04. MATEMATHUKA

1.1. Ob6saacTh NPpUMEHEHHUS TPOrPAMMBI
Pabouas nporpamma npeaMera OVIL.0O4. Marematuka SBJISIETCS  4YacTbhiO
obpa3zoBarensHoil iporpammel CITO B cootBeTcTBUU ¢ PI'OC cpenHero obmiero oopazoBanus
No 413 ¢ yuerom TpeboBanuit PI'OC CIIO no npodeccun 35.01.13 TpakTopuCT-MaIIMHUCT
CEJIbCKOXO035HCTBEHHOT'O ITPOU3BO/ICTBA.

1.2. MecTo npeaMera B CTPYKType oOpa3oBarteibHOi nporpammbl CIIO:

Pabouass mporpamma mpeamera OVYIL.04. Marematuka  anrebpa, Hadana
MaTEeMaTUYECKOT0 aHaJIu3a, TEOMETPUSI OTHOCUTCS K 00111e00pa30BaTeIbHOMY y4€OHOMY LIUKITY
00pa3oBaTeNbHOI MPOrpaMMbl CpeHEro NpoQeccHoHANbHOI0 00pa3oBaHus Ha 6a3e OCHOBHOTO
o0miero o0pa3oBaHMs C MOJYYCHHEM CPEIHEro oO0Iero oOpa3oBaHHS C YYETOM TpeOOBaHUI
OI'OC CIIO mo mpodeccun 35.01.13 «TpakTOPUCT-MAIIUHUCT CEIBCKOXO3SHCTBEHHOTO
IIPOU3BOJICTBA

1.3. Pe3yaibTaThl OCBOEHMS NpeAMeTa:

OcBoenue conepxxkanust npeamera OVYIL.04. Maremartnka obecniednBaeT TOCTHKEHUE
00y4aroIUMUCS CICITYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

JIP 7) HaBBIKM COTPYOHHYECTBA CO CBEPCTHHUKAMH, JE€ThMHU MJIAQJLIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOM U APYTUX BUAAX ACSITETHbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHHUE WM TMOBEJIECHHWE HAa OCHOBE YCBOCHHMS OOIIECUETIOBEYECKUX
LIGHHOCTEH;

JIP 9) roTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTIIHON PO eCCHOHATEHON U 0OIIIECTBEHHOM JESTEIHHOCTH;

MeTal'[peIlMeTHbIX: (peFYHHTI/IBHLIe, IMO3HABAaTCJIIbHBIC, KOMMYHI/IKaTI/IBHHe)

MP 1) ymeHue caMOCTOSITENBHO ONpPENENsTh eI ACSITEIbHOCTH M COCTaBIAThH IJIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO ~ OCYILECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JIEATEIbHOCTh; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHMS MOCTABIICHHBIX LIEJIeH
U peasin3aliuy IJIaHOB JIeATeIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHUSX;

MP 3) BnaseHve HaBbIKaMH 03HABATEIbHOM, y4eOHO-UCCIIE0BATENbCKON 1 MPOSKTHON
JeSITeIbHOCTH, HaBBIKAMU pa3peleHus MpoobieM; ciocoOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIIBHOMY IIOMCKY METOJIOB PELICHMS MPAKTUYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX
METO/I0B I03HAHNUS;

MP 9) BnaneHne HaBbIKaMH ITO3HABATEIbHON peQUIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JENCTBUI U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3Y/IBTATOB U OCHOBAHUI, IPAHULl CBOETO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPENICTB X JOCTHXKECHHUSL.

OO0yyaromuiicss HayuYuTcs (peryJIAiTHBHbIC YHHBeEPCAJIbHbIC Y4eOHbIe HelCTBHUS):

YV Pl) caMoCTOSATENBHO OMpEnesaTh 1M, 3a1aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO ONPEAEIUTD, YTO LETh JOCTUTHYTA,

YV]I P2) ormeHnBaTh BO3MOXKHBIC ITOCICACTBUS JOCTHXKCHUS IOCTABIICHHOW ICTU B
JACATCIIbHOCTH, CO6CTB€HHOI>1 XKNU3HU U JKU3HHU Opr)KaIOH_II/IX JIIO,Z[GP'I, OCHOBBIBAsiICb Ha
COOOpaKCHUSX 3TUKU U MOPAJIH;



YV P3) craButh u (opMyaupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIBHOM
JIEATETbHOCTH U )KU3HEHHBIX CUTYaIUsX;

YV P4) oueHuBarh pecypchbl, B TOM YHCIIE BpeMs M IPYyrHe HeMaTepHallbHbIe PECYPCHI,
HEO0OXOAUMBIE JIJIsl TOCTUKEHUS TOCTABJICHHOM 11eJIH;

YV] P5) BeiOMparh myTh AOCTHKEHHS IICIIH, IUIAHUPOBATh PEIICHUE IMOCTaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUAJIbHbIC U HEMATEePUAIbHBIC 3aTPATHI;

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

YV P7) conocTaBisTh MOTYyYEHHBIN PE3yNIbTaT AEATEILHOCTH C TIOCTABIICHHON 3apaHee
LEJIbIO.

Oo0yuaromuiicss HayuuTcs (MO3HABATEJbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS):

YV T11) uckaTh 1 HaXOJUTh OOOOIICHHBIC CIIOCOOBI PEIICHHS 3a/1a4, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIA HH(GOPMAIIMOHHBIN MOUCK U CTABUTH HA €0 OCHOBE HOBBIE
(yueOHBIC ¥ TIO3HABATEIILHEIC) 33]1a49H;

YV TI3) ucrnosap30BaTh pa3iIndHbIe MOJACIEHO-CXEMATHUYECKUE CPEICTBA IS
MIPE/ICTABJICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHHH, a TAK)KE MPOTUBOPEUNH, BHISIBIICHHBIX B
WH(pOPMAIMOHHBIX HCTOYHHUKAX;

YV I15) BbIXOOUTH 32 paMKU Y4€OHOTO MPEAMETa U OCYIIECTBIATD [eJICHAIPABICHHBIH
HOUCK BO3MOYKHOCTEH IS IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS;

YV T17) MeHSTh U yAepKUBATh Pa3HbIC MO3UIIMU B TIO3HABATEIBHON JCATCIILHOCTH.
IIpeameTHBIX:

1) chopmMHrpoBaHHOCTH MPEICTABICHUI O MaTeMaTUKE KaK YacTU MUPOBOW KYJIbTYPHI U O
MECTe MaTeMaTUKH B COBPEMEHHOH ITUBMIIM3AINH, O CIOCO0AaX OMHCAHMS Ha MAaTeMaTUYECKOM
SI3BIKE SIBJICHUN PEAIBLHOI0 MHpa,

2) chopMUPOBAHHOCTH MPEICTABICHUI 0 MaTEMaTHUYECKUX MOHATHUSAX KaK O BaKHEHIIINX
MAaTEMAaTUYCCKUX MOJCIIAX, MMO3BOJIAIOIINX OMUCBIBATE U U3YUATh Pa3HBIC MPOLECCHI U ABJICHUA,
MOHMMAaHNEe BO3MOKHOCTH aKCHOMATHYE€CKOT'0 TOCTPOCHUS MaTEMaTHUECKUX TEOPHii;

3) BiIajieHue METOJaMHU JI0Ka3aTe/IbCTB U alTOPUTMOB PEIICHHUS; YMEHHE UX MPUMEHSTH,
MIPOBONTD JOKA3aTENbHbBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

4) BnazeHUe CTaHAAPTHBIMU MPHUEMaMM PEIICHUs PAaIlMOHAJIbHBIX M HPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YpPaBHEHHI M HEPaBEHCTB, HX CHUCTEM;
MCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JIsl TOMCKA MyTH PEIICHUS U
WJUTFOCTPALIY PELICHUs] YPABHEHUI U HEPABEHCTB;

5) chOopMHUPOBAHHOCTH MPEACTABICHUH OO0 OCHOBHBIX MOHSTHUSX, HJEAX M METOAax
MaTeMaTHYECKOTO aHAIIN3a;

6) BiajicHUE OCHOBHBIMU MOHITUSMH O IJIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX
¢durypax, X OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHUS PACIIO3HABATh Ha YepTExKax,
MOJIETISIX M B PEaTbHOM MHpE TeoMeTpUuYecKue (PUTyphl; MPUMEHEHHE H3YUYEHHBIX CBONCTB
reoMeTpuueckux Guryp u GopMyn s pelIeHUs TeOMETPHUYSCKHMX 3ajJad | 3a7ad ¢
MPAKTUYECKUM COJICPIKAHUEM;

7) chOpMHPOBAHHOCTh TPENCTABICHUM O TPOIECCax | SBICHUSX, HMMEIONIUX
BEPOATHOCTHBI XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpPE, 00
OCHOBHBIX TOHATHAX 3JEMEHTAPHOW TEOPHM BEPOSTHOCTEH; YMEHHMI HAXOAWTh W OIICHUBATH
BEPOSATHOCTH HACTYILJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYaAIlUSX M OCHOBHBIE
XapaKTEPHUCTHUKHU CHy‘I&ﬁHBIX BCJIIMYHH,

8) BJIAAICHUC HAaBbIKaMMW HCIIOJIB30BAHUSA TOTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpU
pEILICHUH 33/1a4;



9) cdhopMUPOBAaHHOCTh TPEACTABICHUH O HEOOXOJAUMOCTH JOKa3aTeIbCTB IPH
00OCHOBAaHMM MAaTEMaTHMUECKUX YTBEPKICHUH M pOJM aKCUOMATUKM B  IPOBEJIECHUU
JIelyKTUBHBIX PacCyKACHUN;

10) chopMupoBaHHOCTH MOHSATHMHOTO ammapara IO OCHOBHBIM pasfeliaM Kypca
MaTEeMaTHKH; 3HAaHUH OCHOBHBIX T€OpeM, (OPMYJI M YMEHMSI UX PUMEHATh; YMEHUsI JOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHHUS 33/1ay;

11) chopmMHpOBaHHOCTE YMEHMH MOJEIUPOBATh pEAJbHbIE CHUTYallUH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH [IOJIyUEHHBIH PE3YJIbTaT;

12) chopMupoBaHHOCTH NpEACTaBICHUH OO0 OCHOBHBIX IOHATUAX MaTEMAaTUYECKOIO
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHEM XapaKTepH30BaTh IOBEJACHHUE (YHKIUH,
UCIIOJIb30BAaHUE MOJIyYEHHbBIX 3HAaHUH Ul ONUCAHMSI U aHAJIN3a pealIbHBIX 3aBUCUMOCTEH;

13) BnajeHue yMEHUSAMU COCTABJIEHUSI BEPOSATHOCTHBIX MOJEJIEH 110 YCIOBMIO 3aJaud U
BBIUUCIICHUS] BEPOSATHOCTH HACTYIUICHHsI COOBITMH, B TOM 4YHCIE C NpUMEHEeHueM (opmyi
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; MCCIEAOBAaHUS CIydyalHBIX
BEJIMYMH 110 UX pacIpelesIeHUIO;

14) nyis cnensix U C1a0OBUIAIINX 00YyYaIOIIMXCS:

. OBJIa/ICHUE IPAaBUJIAMU 3alIUCU MaTeMaTHUECKUX (GOPMYJI U CIEIHMaTIbHBIX 3HAKOB
penbedHO-TOueYHOM cucTeMbl 0003Hauenuit JI. bpaitns;

. OBJI/ICHUE TAKTHJIbHO-OCA3aTEJIbHBIM CIIOCOOOM OO0CHIe0BaHMUsI M BOCHPUSATHUS
penbedHBIX M300paKEHUH TNPEeIMETOB, KOHTYPHBIX HM300paXKEHUIH TeOMETpUYECKUX (GUryp u
Apyroe;

. HaJIMYUE YMEHMSI BBIIOJIHATh T€OMETPUUECKHUE TIOCTPOEHUS C TIOMOIIbIO LIUPKYJIs
U JIMHEHKW, 4YMuTaTh penbedHble Trpaduku 3JIeMEeHTapHbIX (YHKIMA Ha KOOpAMHATHOM
IUIOCKOCTH, TPUMEHSTh CIELUaJIbHbIE MPUCIIOCOONEHUS JUIsl  pelNbeHOro  YepyeHUs
("Hdpadremen", "konbHUK");

. OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM IPOrpaMMbl HEBH3YaJbHOTO JIOCTyHa K
UHPOPMALIUK Ha JKpaHe MEePCOHAIBHOTO KOMIIBIOTEpA, YMEHHME HCIOJIb30BaTh MEPCOHAIbHBIC
TU(DIOTEXHUUECKUE CpeACTBAa HH(OPMALMOHHO-KOMMYHHKAIIMOHHOIO JIOCTyNa  CJENbIMU
00y4JaroIUMUCS;

15) nns oGyyaroniuxcs ¢ HapyIIEHUSIMUA OMIOPHO-ABUTAaTEIbHOIO annapara:

. OBJIQ/ICHUE CIIEHUAIBHBIMU KOMIBIOTEPHBIMH CPEJICTBAMM IPEJICTABICHUS U
aHaIM3a JAHHBIX M YMEHHE HCIOJIb30BaTh IIEPCOHAIBHBIE CPENCTBA JOCTyNa C Y4ETOM
JIBUTATEIIbHBIX, pEUYE/IBUTaTeNIbHBIX U CEHCOPHBIX HAapYIICHUI;

. HaJIMYMe YMEHUS UCIOJIb30BaTh NIEPCOHANIBHBIE CPEICTBA JOCTYIIA.

OcBoenue coaepxxkanne npenmera OVIIL.04. Maremarnka oOecnieurBaeT TOCTHIKCHHUE
00y4JaroIMMUCS CIEAYIOIIUX Pe3yIbTaTOB pealn3aluu MporpaMMbl BOCIIUTAHUS:

JIP 4. IlposiBnsonmi 1 JEMOHCTPUPYIOIINNA YBOXKEHUE K JIFOASAM TPYZa, OCO3HAIOIIUMA
[IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics K GOPMUPOBAHUIO B CETEBOU CpeJie TMUYHOCTHO U
pohecCuOHANBHOTO KOHCTPYKTUBHOTO «1IM(PPOBOTO CIEAAN.

JIP 7. Oco3Harouuii NPUOPUTETHYIO ILIEHHOCTh JMYHOCTH 4YEJIOBEKA; YBAKAIOIIMI
COOCTBEHHYIO M YYXXYIO YHHKAJIbHOCTh B Pa3WYHBIX CHUTYaIllMsIX, BO BceX (opmax W BHAAX
JIeATETbHOCTH.



2. CTPYKTYPA U COAEPKAHUE INPEIMETA OYIL.04. MATEMATHUKA

2.1. O0beM npeamMera, BUAbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

O0beM yacoB

YueOHast Harpy3Ka 325
B TOM YHCIIE:

TEOPETHIECKOEC 00YyUCHHUE 162
MPaKTUIECKHE 3aHATHS 163
CamocrosiTenbHas yaeOHast Harpy3Ka CTyJeHTa 128

HpOMe)KyTO‘lHaH aTTeCTalus NPpOBOAUTCA B (bopMe IK3ameHa




2.2. TemaTuyeckuii mjian u cogep:xxanue npeamera OYIL.04. MartemaTuka

HaumeHoBaHue Copep:xaHue yuedOHOro MaTepuaa u GopMbl OpraHu3anNu O6beM yacoB yva Kona JIP
pa3esioB H TeM AesITeJIbHOCTH 00y4aroImmxcst peajuzanuu
NPOrpaMmbl
BOCIIUTAHUA
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 ]| JIP7
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, VYYAII1 JIP4
T€OMETPHH. 2
OCHOBHBIE TIPHEMBI PEIICHUS YpPaBHEHHH, HEPABCHCTB U CHCTEM
YpaBHEHUH.
OCHOBHBIE IPHEMBI PEIICHHUS YPaBHEHUH, HEPABEHCTB U CUCTEM 2 2 YV P3, YYAIII JIP4
ypaBHEHHH
@OyHKIMY, UX CBOHMCTBA U rpaKH.( MOHOTOHHOCTB, YETHOCTD U 2 YV P3, YYAIII JIP4
HEYETHOCTb. [lepuouuHOCTh, OrpaHn4eHHOCTb. [IpoMeky Tk 2
BO3pacTaHMA U yObIBaHHSA, HAMOOJIbIIEe 1 HANMEHbIIIEe 3HAUCHHS.
KontpoabHnas padora Ne 1 o teme; «BX0aHOI KOHTPOIIBY. 2 2 YV P3, YYAIIIL JIP4
Pasznen 1 PazBurne noHsTHS 0 YHCJIE.
Tema 1. Cooepircanue yueonozo mamepuana Ypogenw 5
Pa3zBuTHE NOHATHSA O 0ceoeHUA
qyucjie OnpezeneHne NeIbIX U PalHOHAIBHBIX, AHCTBUTEIHHBIX YHCEL. 2 1 JIP8, MP3, VY]] JIP7
P2, YY]III3
JIeHCTBUS ¢ OTPULIATENBHBIMY | MTOJIOKUTEILHBIMA YHCIAMHU. 2 1 JIP8, MP3, VV]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 2
ApudmMeTHueCcKUe Onepalyy HaJl IeHCTBUTEILHBIMU YHUCIIAMHU. 2 MP1,YVYAP7, JIP4
[IpeoOpa3oBaHue BEIPAKEHUI, COMEPKAIUX MOTYITH. 2 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 2 JIP9, MP9, VYV ]| JIP7
MIEPUOJUYHOCTb, OCHOBHOM NMEPUO]I. P4, VY] T13
[TpeobpazoBanus rpaMKOB: CUMMETPHSI OTHOCHTEILHO Ocei 2 JIP9, MP9, VYV ]| JIP7
KOOpJIUHAT U CUMMETPHU OTHOCUTEIILHO Hayalla KOOpAUHAT, 2 P4, YV ]I 113
CHMMETPHS OTHOCHTEIIBHO MPSIMOH Yy = X, pacTsSHKEHHE U CKAaTHE
BJI0JIb OCEH KOOpAMHAT.
Ipakmuueckue 3anamusn 4 4
[TpeoOpa3oBaHus rpaMKOB: CUMMETPHSI OTHOCHTEIIBHO Ocei 2 2 MP1,YYOP7, JIP7




KOOpAUHAT U CUMMETPUA OTHOCUTECIIbHO HadaJla KOOpAWHAT,
CUMMCTPUA OTHOCUTCIIBHO HpHMOﬁ Y = X, paCTsoKCHUEC U CIKATUC
BﬂOHLOCGﬁKOOpHHHaT

VY113

HccrnenoBanue CBOWCTB TPUTOHOMETPHUECKUX (DYHKIIUH. 2 2 MP1,YYIAP7, JIP7
[TpeoOpa3oBanus rpa)MKOB TPUTOHOMETPHYECKUX (QYHKIMH YV 113
CamocrosiTe1bHast padora: JIP 9 JIP 4
Hcnonp3oBaHue TPUTOHOMETPUYECKUX (GOPMYI JUIs IPeoOpa3oBaHus 10
TPUTOHOMETPUYECKHX BBIPAKCHUH
Tema 2.3. Cooeporcanue yuedbnozo mamepuana Yposens 10
Tpuronomerpuyeckue 0ceoenusn
YPaBHECHHA U Tpuronomerpudeckne GopMynbl (IOBTOPEHHE) 2 1 JIP9, MP9, VYV ]I JIP7
HepaBeHCTBa P4, VY] 113
Omnpenenenue apkCUHyca, apKKOCHHYCa, apKTaHI'€HCa YHCa. 2 1 JIP9, MP9, YV I JIP7
P4, VY II3
Pewenne npocrednx TpUroHOMETPUIECKUX ypaBHEHU. Perienne 2 2 JIP9, MP9, YV I JIP7
TPUTOHOMETPHICCKHUX YPaBHEHUH ¢ TIOMOIIBIO TPeoOpa3oBaHUi P4, VY] 113
Pewenne npocrelmmx TpPUrOHOMETPUIECKUX HEPABEHCTB 2 2 JIP9, MP9, YV I JIP7
P4, VY II3
Ilpaxmuueckue 3auamusn 5 4
Pewienne TpUroHOMETpHUUECKUX YpaBHEHUH ¢ TOMOLIBIO 2 MP1,VYIAP7, JIP4
npeoOpa3zoBaHui 2 YYAII3
Perrenne TpUroHOMETPUIECKUX HEPABEHCTB. 2
KonTpoabHnast padora 2 o teme TpUroHoMeTpHIeCcKie ypaBHEHHUS. 2 5 MP 1,YYIAP7, JIP4
YYAII3
CamocrosiTesibHast padoTa: 10 JIP 9 JIP 4
Penrenue 0qHOPOJHBIX TPUTOHOMETPUUECKUX YPAaBHEHUN
Pa3znen 3 dyHkuuM, UX cCBOiicTBa U rpaduKkH 10
Tema 3.1 Cooepircanue yueonozo mamepuana Ypogenw 5
DyHKIHH. 0c60eHUA
CeoiictBa pynkuun | Oynkuun. O6nacTs onpeeNieHns: © MHOKECTBO 3HAUSHHH; rpaduk 2 JIP9, MP9, YV ]| JIP7
(yHKINH, TOCTpOSHHE TPaPUKOB (HYHKIHHN, 3aJTaHHBIX PA3TUIHBIMA 1 P4, YV II3
crocobamu.
CBoiicTBa (PyHKIIMU: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTD, 2 1 JIP9, MP9, YV ]I JIP7
OI'PaHUYEHHOCTD, IEPUOAUYHOCTD. P4, YV 1I3
[TpomexyTkH Bo3pacTaHus M yObIBaHUs, HANOOJIbIIIEE N HAUMEHbIIIEE 2 1 JIP9, MP9, VYV ]| JIP7
3HAYEHUs, TOUKU SKCTpEMyMa P4, YV 1I3
I'padmueckast naTEpIpETALIUS. 2 1 JIP9, MP9, VYV ]| JIP7
P4, YV TI3
[Mpumeps! GpyHKINOHATBHBIX 3aBUCUMOCTEH B peallbHbIX MPOLeccax U 2 1 JIP9, MP9, VYV ]I JIP7

SIBJICHUSX.

P4, VYV TI3




IIpakTHyeckoe 3ansiTHE 6 2
HccnenoBanve GpyHKINY 1 TOCTpOCHUE IpaduKoOB. 2 MP 1, YV P7, JIP4
YYAII3
Tema 3.2 Cooepircanue yueonozo mamepuana Yposenw 4
OopaTHas pyHKkumMs oceoenus
Oobpartnrsie pyakunu. ['padux oOpaTHO# QyHKITHIH. 2 1 JIP9, MP9, YV ]I JIP7
P4, VY II3
OObmnacTp ornpeneneHus U 00JIaCTh 3HAYCHUN 00paTHOHN (yHKITIH. 2 1 JIP9, MP9, YV ]I JIP7
P4, VY II3
Apupmermaeckue onepanuu Haj QyHKIuIME. CloxHas GyHKINS 2 2 JIP9, MP9, YV ]| JIP7
(KOMIIO3HIIHSA). P4, VY] TI3
I[pakTuyeckoe 3auaTHE 7 4
[octpoenne rpadukoB HyHKIHN 2 MP 1,YYIAP7, JIP7
YYAII3
Kontpoabnas padora 3 no teme ®Dynknnn. CBOHCTBa (HYHKIHH. 2 MP1,VVYIAP7, JIP7
I'paduku QyHKITIH. YV 113
CamocrositesbHas padora: 2 JIP 9 JIP 4
[Toctpoenue rpadukoB GpyHKIUU
Pa3nea 4. Crenenu u kopuu. Jlorapugm. CtenenHblie, noka3arejbHbIe U
JorapupmMuyeckue QyHKIUHA
Tema 4.1 Cooepircanue yueonozo mamepuana Ypogenw 4
Crenensn oceoenus
CremneHu ¢ palMoHaJbHBIMU MTOKA3aTEISIMH, CBOMCTBA. 2 5 JIP9, MP9, YV ]I JIP7
P4, YY]I 113
CreneHu ¢ AeHCTBUTEILHBIMU ITOKA3aTEISIMHI. 2 1 JIP9, MP9, YV ]I JIP7
P4, YY]III3
CBoOIiCTBA CTENEHU C JJEHCTBUTEIHHBIM ITOKA3aTEIEM. 2 1 JIP9, MP9, YV ]I JIP7
P4, VY113
I[pakTuyeckoe 3aHaTHE § 8
[Ipeobpa3oBaHue BEIpaKCHUH, COEPIKAIIUX CTEIICHB C 2 8 YV 111 JIP4
panMoHaIbHBIM IIOKa3aTelIeM.
Tema 4.2 Cooepircanue yueonozo mamepuana Yposens 2
KopHu n-oii crenenn 0C60eHUA
KopHu HaTypaspHON CTeneHH U3 4Hcia, CBOUCTBA. 2 2 JIP9, MP9, VYV ]| JIP7
P4, VY113
I[IpakTnyeckoe 3anaTHE 9 8
[TpeoOpa3oBaHKe BHIPAKEHUH, COEPIKAIINX PaUKaIIBI. 2 MP 1,YVYOP7, JIP4
6
YV II3
KonTponbnas pabora 4 no teme Ctenens, KOpeHb N-0l CTENEHU 2 MP1,YVYOP7, JIP4
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VY113

Tema 4.3

Cooepircanue yueonozo mamepuana

Yposens

4
Jlorapupm oceoenusn
Jlorapu¢m uucna. 2 1 JIP9, MP9, VY]] JIP7
P4, VY113
OcHoBHOE JIorapu(HhMUIECKOE TOKICCTBO. 2 1 JIP9, MP9, YY1 JIP7
P4, VY113
JecsTruHbIe U HaTypajbHbIE Jorapudmel. [IpaBuia neicTBui 2 1 JIP9, MP9, VY]] JIP7
sorapupMamu. P4, YV II3
IIepexon kK HOBOMY OCHOBAHHUIO. 2 1 JIP9, MP9, YY1 JIP7
P4, VY II3
[pakruyeckoe 3anaTue 10 8
[Ipeobpa3oBaHue TOTapUPMIISCKIX BBIPAKCHHH. 2 6 MP 1,YYIAP7, JIP4
YYAII3
KounrpoabHas padora 5 no teme Jlorapupm 2 2 MP1,YVYOP7, JIP4
YYAII3
CamocrositesbHas padora: JIP 9 JIP 4
ITpeoOpa3oBaHue BRIpAKEHHUH, COJIEPIKAIINX JIoTapH(PMUIECKIe 5
GyHKIHN
Tema 4.4. Crenennas QyHKuus, ee CBOHCTBa U rpaduk. 2 JIP9, MP9, YV ]I JP 7
Crenennslie, INTokazaTenpHas QyHKINS, ee CBOWCTBA U rpaduk. 2 P4, YV II3
NnoKa3zarejbHble U Jlorapudmuueckas GyHKIsI, ee CBOCTBA U rpaduK. 2
JorapupmMuyeckue IIpeobOpa3oBanus rpah)uKoB. 2
dyHKmMn [MapannenbHbIil IEpeHOC, CHMMETpPHUSI OTHOCUTEIIBHO OCeil KOOpJHHAT 2 2
Y CUMMETPHSI OTHOCUTENBHO Havyajia KOOPMHAT, CHMMETpPHS
OTHOCHTEJILHO MPSIMOiA Y = X, pacTsDKEHUE U C)KaThE BJOJIb OCEi
KOOpPMHAT.
[pakruueckoe 3anaTue 11 IIpeobpazoBanne rpapukoB GyHKINH. 2 6 MP 1,YYIAP7, JIP4
YYAII3
Pasnes 5. YpaBHeHMs1 M HEepaBeHCTBA 6
Tema 5.1. PaBHOCHIBHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM. 2 1 JIP9, MP9, YV I JIP 7
Panmonaapubie P4, VY] T13
YPaBHEHHS U PanmoHaneHbIe ypaBHEHNUS, CHCTEMBI YPAaBHEHUN 1 HEPABEHCTBA 2 JIP9, MP9, YV ]| JIP 7
1
HepaBeHCTBa P4, YV]I 113
OCHOBHBIE IPHEMBI UX peIIeHHs (pa3IoKeHNe Ha MHOXKHUTEIH, 2 1 JIP9, MP9, YV ]| JIP 7
BBEJICHIE HOBBIX HEM3BECTHBIX, IIOJCTAHOBKA, TPaQHIECKHII METON). P4, YV]I 113
HNcnonp3oBanue cBOICTB M rpad)koB (PYHKITHI ITPH PEIICHUH 2 JIP9, MP9, YV ]| JIP 7
. 1
ypaBHEHHI U HEPABEHCTB. P4, YV]I 113
MeTo HHTEPBAJIOB. 2 1 JIP9, MP9, YV ]I JIP 7
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P4, VY] 113

N3o0pakeHre Ha KOOPANHATHOM IIIOCKOCTH MHOYKECTBA PELICHHUH 1 JIP9, MP9, VY]] JP 7
YPaBHEHU U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM. P4, YV ]I 113
IIpakTnyeckoe 3anaTHe 12 PemeHne ypaBHeHUN U HEPAaBEHCTB. 8 MP 1, YV P7, JIP4
YYOII3
KontpoabsHsbie padoTsl 6 o TeMe PannonanbHble ypaBHEHUS U 5 MP 1, YV P7, JIP4
HEpaBEHCTBA. YV 113
CamocrosiTe1bHas padora: JIP 9 JIP 4
Permienue anredpandeckux ypaBHEHUH U HEPABEHCTB C OHON 5
NIEPEMEHHOI
Tema 5.2. Cooepircanue yuedbnozo mamepuana 2
HppaunonanabHbie Pewienue uppanroHanbHbIX YPaBHEHUH. 1 JIP9, MP9, VYV ]I JP7
YPABHEHMS U P4, VY] 113
HepaBeHCTBAa Pewienue uppanroHanbHbIX HEPaBEHCTB. 1 JIP9, MP9, YV I JIP 7
P4, VY II3
IpakTnueckoe 3anaTne 13 Pemenne uppaoHaibHbIX YpaBHEHUH 8 MP1,VVYIAP7, JIP4
1 HEPABEHCTB. YYAII3
KonTpouabnbie pa6orsl 7 no teme VppaunoHanbHble ypaBHEHUS U 2 MP1,VYIAP7, JIP4
HEPABEHCTBA. YYAII3
Tema 5.3. Cooepircanue yuedbnozo mamepuana 6
IloxazarenbHbIe CBoiicTBa IOKa3aTeNbHON (YHKIMA U ee Tpaduk 2 JIP9, MP9, VYV ]I JIP 7
bynknuu, P4, YY 113
YPaBHEHHS U Pewenue nokazarenbHbIX ypaBHEHU. 2 JIP9, MP9, YV ]I JIP 7
HepaBeHCTBAa P4, VY] 113
Pemenue nmokazatenbHBIX HEPABEHCTB 5 JIP9, MP9, YV ]I JIP 7
P4, YY]I 113
IIpakTnyeckoe 3anaTHe 14 PemeHne nokazaTenbHBIX YpaBHEHUH 1 8 MP 1,YYIAP7, JIP4
HEpPaBEHCTB. YV 113
KontpoabsHas padora 8 no reme [lokazaTensHble ypaBHEHHS U 5 MP 1,YYIAP7, JIP4
HEpaBEHCTBA. YV 113
CamocTosiTesibHasi padoTa: 10 JIP 9 JIP 4
Pemenne noka3aTeIbHBIX ypaBHEHUN
Pa3nen 6 I'eomerpust
Tema 6.1. Cooepicanue yuedonozo mamepuana 14
IIpsimble U MI0CKOCTH | B3anMHOE pacriosiokeHHe IBYX MPSIMBIX B IIPOCTPAHCTBE. 5 MP3, VY] P7, JIP 7
B IIPOCTPaHCTBE Yy 111
[TapannensHOCTB NpsiMOM U ockocTu. [lapamiensHOCTE 2 MP3, VY] P7, JIP 7
IJIOCKOCTEH. YV I11
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IlepneHnuKyISpHOCTD NPSAMOIL U IIIOCKOCTH MP3, VY] P7, JP 7
1 VY]
Ilepnenaukynsip v HaKJIOHHAs 1 MP3, YV P7, JIP 7
YV II1
VYros Mexay NpsAMOU U MIOCKOCTHIO. MP3, YY1 P7, JIP 7
Yros Mexay MIIOCKOCTAMH. 2 YV II1
I'eomeTpuueckue npeodpa3oBaHus MPOCTPAHCTBA: MapaJlIEIbHBIN 2 MP3, VY] P7, JP 7
[IEPEHOC, CHMMETPHS OTHOCUTEIBHO INIOCKOCTH. YV II1
[MapannensHoe npoekTrpoBanue. M300paskeHne mpocTpaHCTBEHHBIX 2 MP3, VY] P7, JP 7
¢uryp. YV II1
IlepneHIUKyYISPHOCTD JBYX IUIOCKOCTEH. 1 MP3, VY] P7, JP 7
YV II1
IInomane OpTOroHaJILHOM NPOEKIUH. 1 MP3, VY] P7, JP 7
Yy 111
Ipakruyeckoe 3anaTue 1 M300pakeHne mpoCcTpaHCTBEHHBIX 6 MP1,VYIAP7, JIP4
¢duryp. YV 113
CamocrosiTesbHast padora: JIP 9 JIP 4
- Teopema 0 Tpex nepneHaAnKyIsIpax
- Yron Mexx 1y OpsAMOH U IIOCKOCTBIO, YIOJd MEXIy IIOCKOCTIMHI 15
- CocTaBieHHe KpOCCBOPAOB Ha TeMy: B3auMHoe pacnonokeHue
HPSMBIX Y INIOCKOCTEH B MPOCTPAHCTBE
Pazgen 7 JOT'APU®MBbI
Tema 7.1. Coodeporcanue yuebnozo mamepuana 10
Jorapugmudeckue Jlorapudmer 2 JIP9, MP9, YV I JIP 7
(GyHKkuMu ypaBHeHus P4, YV ]I 113
U HepaBeHCTBA CaoiicTBa lorapugmMoB 5 JIP9, MP9, VY JP7
P4, YV ]I 113
JlecsaTHYHbIC U HATYpaJIbHBIC JIOTAPUPMBI 1 JIP9, MP9, YY1 JIP 7
P4, YY]I 113
Jlorapudmudeckas GpyHkuus u ee rpaduk 1 JIP9, MP9, YV ]| JIP 7
P4, YY]I 113
Pemenne norapupmMuueckux ypaBHEHUH. 5 JIP9, MP9, YV ]| JIP 7
P4, YY]III3
Pemenne nmorapnpmMudecKkux HEpaBEHCTB. 5 JIP9, MP9, YV ]| JIP 7
P4, YV 113
IIpakTuyeckoe 3anaTus 2 Pemenue sorapuMuueckux ypaBHEHHH 8 MP 1,YYOP7, JIP4
U HEPAaBEHCTB YV 113
Kontpoabnas pa6ora 1 o Teme YpaBHEeHUS U HEpaBEHCTBA 2 MP 1,YVYOP7, JIP4
YV 113
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CamocrosiTe1bHas padora: 10 JIP 9 JIP 4
Perienue norapuMuueckux ypaBHEHHH
Pazgen 8. Hayana MaTeMaTH4eCKOro aHAJIM3a
Tema 8.1 Cooepircanue yuedbnozo mamepuana 6
YucjoBbie Croco0sI 3a7jaHus U CBOMCTBA YHUCIOBLIX ITOCIIEN0BATEILHOCTEN. 1 JIP8, MPS, YV]I JIP 7
M0CJIeI0BATEIbHOCTH P3, VY111
Ilonsatue o mpenesne Mocne10BaTeIbHOCTH. 1 JIP8, MPS, YV]I JIP 7
P3, YV II1
CyMMHpOBaHUE NOCIIEI0BATEIbHOCTEN. 1 JIP8, MPS, VY]] JP 7
P3, YV II1
beckoHeuHo yObIBaIoOIas reoMeTpuiecKas MpOrpeccus U ee CyMma 5 JIP8, MPS§, YV ]| JIP 7
P3, VYA II1
[onsATHE 0 HETIPEPHIBHOCTH (PYHKITUHL. 1 JIP8, MPS, YV I JIP 7
P3, VYA II1
IIpakTuyeckoe 3anaTHe 3 ApudMeTHIECKas IPOTPECCHS MP1,VYIAP7, JIP4
T'eomerpuueckas nmporpeccust 4 YV II3
BeckoneuHo yObIBaromas apugMeTHIecKas mporpeccus
YuncnoBble MOCIEI0BATEIHHOCTH
Tema 8.2. Coodeporcanue yuebnozo mamepuana 12
IIpoussonnas IMonsTre o mpou3BOAHOM QYHKINH, €€ TEOMETPIUCSCKUI U 2 JIP8, MP8, VY]] JIP 7
(hu3HIeCKu CMBICI P3, YV 111
YpaBHeHHUE KacaTeIbHOH K rpaduky QyHKITUH. 2 JIP8, MPS, YV I JIP 7
P3, YV 111
ITpon3BoHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHHS, YaCTHOTO. 5 JIP8, MPS, YV ]| JIP 7
P3, YV 111
ITpon3BoIHBIE OCHOBHBIX 3JI€MEHTApHBIX (QYHKITUH. 5 JIP8, MPS, YV ]| JIP 7
P3, YV 111
[TpumeHeHne MPOU3BOAHON K HCCIIEIOBAHUIO (DYHKIUHA U 5 JIP8, MPS, YV ]| JIP 7
MOCTPOEHHIO rPpaUKOB. P3, VY111
[TpousBoHBIE 00pATHOW (BYHKIMK ¥ KOMIO3UIHUH (YHKIIHH. 5 JIP8, MPS, YV ]| JIP 7
P3, YV II1
IIpakTnueckoe 3anaTHe 4HaxoxeHIE TIPOU3BOJHOM. 8 MP 1,YYIAP7, JIP4
YY 113
Kontpoasnas pa6ora 2 no teme I[Iponssoanas. 2 MP 1,YYOP7, JIP4
YV 113
CamocrosiTeabHast padora: 5 JIP 9 JIP 4
[TpuMeHeHne NPOM3BOAHON K HCCIICAOBAHUIO (DYHKLIUH
Tema 8.3. Cooepircanue yuedbnozo mamepuana 8
IIpumenenne ITpuMeps! HCHOIB30BAHUS TPOU3BOJHOM I HAXOXKACHUS 2 JIP8, MP8, YV ]I JIP 7
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MPOU3BOIHOIM HaWJIy4dllero peuieHus B MPUKIIAHbIX 3a/1auax. P3, VY111
Bropast nponsBoHasi, €e reOMETPUIECKUI U PU3NYECKUI CMBICIL. 2 JIP8, MPS, VY]] JP 7
P3, YV II1
[IpumeHeHHe MPOM3BOAHON K HCCIICAOBAHUIO (DYHKLIUH U 2 JIP8, MPS, VY]]
MOCTPOCHHUIO TPA(PUKOB. P3, VY111
Haxoxnenne ckopocTH AjIst poliecca, 3aJaHHoro GpopMyInoi u 2 JIP8, MPS, VY]]
rpaKoM. P3, YV II1
IIpakTHyeckoe 3anaTHE SPeleHne MPUKIaIHbIX 3a1a4 5 MP1,YVYAP7, JIP4
YYAII3
Kontpoasnas padora 3 no teme [Ipumenenne npou3BoJHOM. 5 MP 1,YYIP7, JIP4
YV 113
CamocrosiTesibHasi padora: Pemienue 3a1a4 10 reOMETPUUECKOMY 5 JIP 9 JIP 4
CMBICITY IPOU3BOJHOM
Tema 8.4. Cooepircanue yuedbnozo mamepuana 6
IlepsooGpasnas u IlepBooOpasHas 1 JIP8, MPS, VY JP 7
HHTerpaJl P3, YV 111
[IpaBuna HaX0XKICHHUS IEPBOOOPAZHBIX 1 JIP8, MPS, YV I JIP 7
P3, YV 1II1
IInowaaps KpUBOJIMHEMHOMN Tpanenuu U HHTErpail 1 JIP8, MPS, YV I JIP 7
P3, YV II1
Brluuciienue uHTErpanoB 1 JIP8, MPS, YV ]I JIP 7
P3, YV II1
Briuucienue miomanei ¢ moMoIIbI0 HHTErPaJIoB 1 JIP8, MPS, YV ]I JIP 7
P3, YV II1
IIpuMeHeHrEe TPON3BOAHOM 1 MHTETpasia K PEIICHHIO MPAKTHYECKIX 1 JIP8, MPS, YV ]| JIP 7
3a7a4 P3, VY111
IIpakTnyeckoe 3aHATHE 6 Perenue npuKIaaHBIX 3a/1a4. 4 MP 1,YYIAP7, JIP4
YYAII3
KontpoabsHas padora 4 1o Teme IHTErpan u ero npuMeHeHHe. 5 MP 1,YYIAP7, JIP4
YYAII3
CamocrosiTeabHast padora: 10 JIP 9 JIP 4
Brluncienue mionaaeH miockux Guryp
TEOMETPUS
Tema 1. Cooepicanue yuedonozo mamepuana 12
MHororpaHHUKH PazBepTka. MHOrOrpaHHsle yribl. Belnykible MHOTOTPaHHUKH. 5 MP3, VY] P7, JIP 7
Teopema Diinepa. YYOAII1
Bepumnsl, peGpa, rpaHn MHOT'OTpaHHHKA. 1 MP3, VY] P7, JIP 7
Yy II1
ITpusma. Ilpsmas u HaknoHHas npusMa. [IpaBunbHas npusMa. 1 MP3, VY] P7, JIP 7
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VY11

Mapamnenenunex. Ky6. 1 MP3, VY] P7, JIP 7
YV II1
CumMeTpuH B Ky0Oe, B mapajulesenuIe ie. 1 MP3, VY] P7, JP 7
YV II1
IIupamuna. IIpaBunbHas nupamuna. Terpasap. 2 MP3, VY] P7, JP 7
YceueHHas nupaMua. YV II1
CummeTpus B IpU3Me U MUPAMUTIE. 1 MP3, VY] P7, JP 7
YV II1
Ceuenust Ky0a, IPU3MBI U TUPAMHUIBI. 1 MP3, VY] P7, JP 7
YYAIIl
[IpencraBneHne o MpaBUIBHBIX MHOTOTPaHHUKAX (TETpasp, KyoO, 2 MP3, YV P7, JIP 7
OKTad3p, TOJACKAdIp U HKOCAdIP). VYV II1
IIpakTnueckoe 3anaTHe 7 HaxoxneHue noBepxHOCTEN 6 MP1,VYIAP7, JIP4
MHOTOTPaHHHUKOB. YYAII3
CamocrosiTejbHast padora: JIP 9 JIP 4
- Coobuienue Ha TeMy: JKH3HB H IEATEIBHOCTh MAaTEMAaTHKOB-
YUCHBIX 20
- Pemrenne 3a1a4 Ha BEIYMCIIEHHE TUIOMIAIEH OOKOBOM M IOJIHOM
MOBEPXHOCTH MHOTOIPaHHUKOB
-BrlnonHeHne Moieneii MHOrOrpaHHUKOB
Tema 2 Cooepicanue yuedonozo mamepuana 6
Tesa 1 noBepxHocTH | L{piuHIp U KOHYC. 1 MP3, YV P7, JIP 7
BpalleHust YV IT1
YcedeHHbIN KOHYC. 1 MP3, YY1 P7, JIP 7
YV 111
OcHoBaHue, BbICOTa, 00KOBasi TOBEPXHOCTh, 00pasyroias, 1 MP3, YV P7, JIP 7
pa3BepTKa. YV IT1
OceBble ceueHUs U CeYEeHHsI, TapaJljieIbHbIe OCHOBAHUIO. 1 MP3, YY1 P7, JIP 7
YYAIIl
[ap u cepa, ux ceueHus. 1 MP3, YV P7, JIP 7
YYAIIl
KacarenbHas rutockocTs K cdepe. 1 MP3, VY] P7, JIP 7
Yy II1
IIpakTnueckoe 3anaTHe 8 HaxoxaeHne NoBepXHOCTEH KPYTIIBIX 4 MP 1,YYOP7, JIP4
TeJl. YV II3
CamocrosiTeabHast padora: 10 JIP 9 JIP 4
-Brluncnenre miomaeii noBepxHocTH (GUryp BpameHus
Tema 3 Cooepircanue yuedbnozo mamepuana 8
H3mepenns B O6beM u ero nzmepenue. MHarerpansHas popmyiia oobeMa. 2 MP3, VY] P7, JIP 7
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reoMeTpum YV II1
®dopmyinbel 00beMa Kyba, MPSMOYTOJIBHOTO Napaiesenunesaa, MP3, VY] P7, JP 7
NIPU3MBI, HUIIAHPA. YV 111
®opmyibl 00beMa MUpaMHIBI U KOHYCA. MP3, VY] P7, JP 7
YV II1
DopMyJIbl IIOLAAN TOBEPXHOCTEN LIUIMH/PA U KOHYCA. MP3, VY] P7, JP 7
YV II1
®dopmyibl 00beMa Hapa 1 riomaiy chepsl. MP3, VY] P7, JIP 7
YV II1
IMomoOue ten. OTHOIIECHUS TUIOIIAACH TTOBEPXHOCTEH U 00HEMOB MP3, YY1 P7, JIP 7
MMOIOOHBIX TEIL. YV 111
IIpakTuyeckoe 3anaTHE 9 BEruncieHne 00beMOB MHOTOTPAHHUKOB MP 1, VY P7, JIP4
U KPYIJIBIX TEIL. YYAII3
Kontpoasnas padora 5 no Teme [loBepxHOCTH U 00BEMBI MP1,VYIAP7, JIP4
MHOTOTPaHHUKOB M KPYTJIBIX TEL. YYAII3
Tema 4. Cooepircanue yuedbnozo mamepuana
Koopaunartel u [IpsamoyronpHas (IekapToBa) cUCTeMa KOOPAMHAT B IPOCTPAHCTBE. MP3, VY P7, JIP 7
BEKTOPBI YV II1
®opMyiia pacCTOSIHUSI MEXKAY ABYMS TOUKAMH. MP3, YV P7, JIP 7
YYAIIl
YpaBueHUs chepol. MP3, YV P7, JIP 7
YpaBHEHUs IJIOCKOCTH U NPSIMOH. YYAII1
Bexkropsl. MP3, YV P7, JIP 7
Koopaunats! BekTOpa. YV 111
Omneparnyu HaJl BEKTOPaMH.
Hcnonp30BaHue KOOPAUHAT U BEKTOPOB IIPU PELLIEHUU MP3, VY] P7, JIP 7
MaTeMaTUYECKUX U IPUKJIAJHBIX 3aJa4. YV 111
IIpakTnyeckoe 3anaTHe 10 BrinonHenue onepanuu Hafg MP 1,YYIAP7, JIP4
BEKTOpaMH. YV 113
JleiicTBUS HAJl BEKTOpAMHU B KOOPJMHATHOM (hopme.
CamocrosiTeabHast padora: JIP 9 JIP 4
JleiicTBUS HaJ BEKTOpaMU B KOOPAMHATHOM opme
Pa3gen. KomOnHaTopuKka, CTATHCTHKA W TEOPHsI BEPOSITHOCT e
Tema. Cooepircanue yuedbnozo mamepuana
J1eMeHTBI OCHOBHBIC TOHATHS KOMOWHATOPUKY. MP9, VY] P6, JIP 4
KOMOHMHATOPHKH DopMyibl KOMOMHATOPUKH. YV II5
®opmyna buHoma HeroToHa. MP9, VY ]I P6, JIP 4
YYITIIS
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CoiicTBa OMHOMHHAIBHBIX K03 uienToB. TpeyronsHuk [Tackans. 1 MP9, VY ]I P6, JIP 4
YV IIS5
IIpakTuueckoe 3anaTue 11 Pemenue 3aaa4, ¢ UCMOJIb30BaHUEM 2 YV 115 JIP 4
(hopMys1 KOMOMHATOPHKH.
Tema Cooepircanue yuedbnozo mamepuana 6
DJIeMeHTbI TeOpuH CoObITHE, BEpOSITHOCTH COOBITHS. 1 MP9, VY] P6, JIP 4
BepoOSITHOCTEH YYOIIS5
TloHsTHE O HE3aBUCUMOCTH COOBITUH 1 MP9, VY] P6, JIP 4
YYITIIS5
CrnoxeHre 1 YMHOKEHUE BEPOSTHOCTEH. 1 MP9, YV ] P6, JIP 4
YYAII5
JuckpeTHas ciayyaiiHasi BEIMYMHA, 3aKOH €€ paclpeeIeHUs. MP9, YV P6, JIP 4
1
YYAII5
UucnoBble XapaKTEPUCTUKHN TUCKPETHON CIIy4aiiHOM BEINYUHBI. MP9, YV P6, JIP 4
1
YYAII5
TTonsiTHe 0 3aKOHE OOJBIIMX YHCEIL. 1 MP9, YV ]I P6, JIP 4
YYAII5
Ipakrnueckoe 3anaTne 12 CnoxeHne 1 yMHOKEHUE BEPOSITHOCTEHN 1 MP9, YV P6, JIP 4
YYAII5
IpakTnueckoe 3anaTne 13 HaxoxxaeHue YUCIOBBIX XapaKTEPUCTHK 1 YV II5 JIP 4
JIUCKPETHOM CIIy4aiiHOM BEJIMYUHBI.
Tema Cooepircanue yuedbnozo mamepuana
JJIeMEeHTBI OCHOBHBIE TTOHATUS U METOBI MATEMATHUYECKON CTATUCTUKA 1 MP9, VY] P6, JIP 4
MaTeMaTH4ecKoii YV 115
CTATHCTUKHU I'enepanbHas COBOKYITHOCTh, BEIOOPKA, CpeiHee apupMeTHIECKoe, 1 MP9, VY ]I P6, JIP 4
MeauaHa. YV 115
Pemienue npakrudyeckux 3a1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX 1 MP9, VY ]I P6, JIP 4
METOJIOB. YV 115
KontpoasHas padora 6 o Teme KoMmOnHaTOpHKa, CTATUCTHKA U 5 MP9, VY ]I P6, JIP 4
TEOPUU BEPOSITHOCTEH. YV II5
CamocrosiTeabHast padora: 6 JIP 6 JIP 4
-BrinmosHeHHe foManIHe KOHTPOJIbHOM padoThI
Bcezo: 325

Ilpomercymounas ammecmayusa npoeooumcsa 6 popme sx3ameHa
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3. YCJOBUs PEAIM3AIIUU TPOT'PAMMBI
OVIL.04. MATEMATHUKA
3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanmuzanus nporpammsl yueOHoi aucrumuasl OYI1.04. Marematuka TpeOyeT Hann4ue y4eOHOTO
KaOuHeTa.

O6opynoBanue yaeOHOro kKabuHeTa U paboynx MecT KabuHera:
- IOCAIOYHBIC MECTA 110 KOJIUYIECTBY 00YUAIOIIUXCS;

- pabouee MeCTo MperoIaBaTels;

- KOMIUTIEKT Y4eOHO-HATJISIIHBIX TOCOOHH 10 MaTEMAaTHKE;

TexHu4ecKkue cpeacTpa 00ydeHHUs:

- HoyTOyK HP (1 nepcoHanbHbIi KOMIBIOTED);
- MaHunynsTop Tuna mMeitb Genius NetScroll;
- OTHETYIIUTENb YTICKUCIOTHBIMH,

- IPUHTEP;

- KOJIOHKH;

- UIHTEpaKTHBHAs JOCKa.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
OCHOBHBIE HCTOYHUKH (TeYATHbIE U3IaHMS):

1.Konmoropo A.H. Anrebpa u Hayano marematudeckoro ananusa: yueouuk E.C. Antonosa, T.M.
Bowurtenesa.- 9-e u3., crep.-MockBa: Akagemusi, 2019.-416¢.- (IIpodeccronanpHOe 00pa3oBaHue);

2.I'eomerpus, 10-11: yueb. ans obmeoOpas3osar. yupexaenuii / [A. B. [Toropenos 10-e u3a., gom. —
M.: [Ipoceemenue, 2016 . — 383 c.: wi.

I[OHOJIHHTGJII)HBIC HCTOYHHUKH (l'[e‘-laTHbIe I/I3I[aHl/Iﬂ)

3.YuebHo — MeToaUUECKOE ITOocoOHe aucuIInaL Matematnka Mocbknaa H.B.2018.
4. T'eometpust, 10-11: yue6. nns obmeodpaszopat. yupexaenuii / [JI.C. AtanacsH, B.®.byTy308,
C.b.Kagomues u ap.] -15-e u3z., non. — M.: Ilpocemenue, 2016 r. — 256 c.

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

6.www.fcior.edu.ru (MudopmaroHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATECPUAIIBI).
7.www.school-collection.edu.ru (Emunast kostekiuu nu)poBeIX 00pa3oBaTeIbHBIX PECYPCOB).
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4. XAPAKTEPUCTHUKA OCHOBHbBIX BUAOB JEATEJIBHOCTH OBbYYAIOIIIUXCA

Copep:xanue o0y4eHnst
(pa3aeJibl IPOrpaMMbl)

XapaKTepuCcTHKA OCHOBHBIX BHIOB AeSITEJIbHOCTH
o0yyammuxcs (Ha ypoBHe y4eOHBIX el CTBHIi-
NpeJMETHBIX)

(I)OprI H METOAbI
OICHKH

Bsenenue.

O3HAKOMHTh C pPOJBED MaTeMaTHKH B HayKe, TEXHHKE,
9KOHOMUKE, UHGOPMAIIMOHHBIX TEXHOJIOTUAX H
MPAaKTUYECKOH JesaTenbHOCTH. O3HAKOMIICHHE C LEISIMH H
3aauaM¥ U3yYeHHs MaTeMaTHKH MPU OCBOCHUU Mpodeccuit
CIIO u crrermmansHocTei CITO

Konrponbnas pabora 1;
Kaptouxu

Tect

[MpakTuyeckas padora 1

Pa3Burne nousTus o uncie

Brmonaute apudMeTHYSCKHMX OeHCTBHN HaA YHUCIAMH,
COYETAaCT YCTHBIC U TINCHhMEHHBIE PUEMBI.

Haittn npubnmrkeHHBIC 3HAUYSHHS BEIMYHH W TIOTPEITHOCTEH
BBIYUCIICHUH (a0COIIOTHOM W OTHOCHTENBHOI); CpaBHCHHE
YHCIIOBBIX BBIPAKECHHH.

Haiitn ommOkn B npeoOpa3soBaHMAX W BBIYHCICHHAX
(OTHOCHUTCS KO BCEM IIYHKTaM NPOrpaMMBbl)

Tect
[Ipaxtngeckas padora 1
DKcrpecce - ompoc

OCHOBBI TPUTOHOMETPHU

I/I3y'~II/ITI> paauaHHOTO MCTOJa UBMEPCHUA YTIJIOB BpallICHUA U
WX CBSI3U C TpaaycHol Mepol. M3oOpaxeHue yrioB
BpallCHUusA Ha OKPYXKHOCTH, COOTHECCCHUE BCJIMYMHBI yIjia C
€r0 PacroN0KEHUEM.

CbhopmynupoBaTh  OnpenesieHHs  TPUTOHOMETPHUUYECKHX
(yHKIMA A8 YyIVIOB  TOBOPOTa M OCTPHIX  YIJIOB
NpSMOYTOIBHOTO ~ TPEYroJIbHUKa ¥ OOBSACHEHHE  HX
B3aMOCBSI3H.

N3yants OCHOBHBIE (HOPMYIBI TPHUTOHOMETPUH: (DOPMYIIBI
CIIOXKEHUS, YIBOCHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYCCKUX (YHKIMH B  TNPOU3BENCHHE U

MMpOoU3BEACHUA B CYMMY W NPUMCHCHUEC IPU BBIYUCICHUHN
3HAaYCHUA TPUTOHOMETPHUUCCKOT'O BBIPAXKCHUA U YIIPOIICHUSA
ero.

O3HaKOMHUTh CO CBOHCTBAMH CHMMETPUM TOYEK Ha
e}]I/IHI/I‘IHOﬁ OKPYKHOCTU W TNPUMEHCHUEC UX [JIA BBIBOJA
dhopmyn npuBeaeHUs

Pemmte 1o QopMynaM M TPUTOHOMETPHUYECKOMY KpYTy
MPOCTEHIINX TPUTOHOMETPHUYECKUX yPaBHEHHH.

[Tpumenuts  oOmME  METOABI  pEIICHWS  ypaBHEHUH
(mpuBeneHne K  JIMHEHHOMY,  KB3JIpaTHOMY, METOJ
pas3NIoKEHUs] Ha MHOXWTENH, 3aMeHBbl INEepeMEHHOH) mpu
PELICHNH TPUTOHOMETPHUYECKHUX yPaBHEHHH.
YMerp oOTMeuaTb Ha Kpyre peuleHHs
TPUTOHOMETPUICCKHUX HCPABCHCTB
O3HaKOMHTH C MOHATHEM OOPATHBIX TPUTOHOMETPHUYECKUX
(yHxnmi. M3y4uTs ompeneneHnss apKkCUHyca, apKKOCHHYcCa,
apKTaHTeHca Jucia, GopMynupoBaHue MX, H300pakeHHe Ha
€/IMHUYHOM OKPYXHOCTH, IIPUMEHEHHE TIPpH pPELICHUH
ypaBHEHUH

MpOCTEeNIINX

IIpakTudeckoe 3aHATHE
3

IIpakTudeckoe 3aHATHE
4;

IIpakTuueckoe 3aHsaTue 5
Kontponpnas padora 2;
Dxkcnpecc - onpoc

DyHKINH, UX CBOUCTBA U
rpaduku

O3HaKOMHTH ¢ NpUMEpaMH (pYHKIMOHAIBHBIX 3aBUCUMOCTEH
B PeaNbHBIX MPOLECCAX U3 CMEXKHBIX TUCIUILIMH.
O3HaKOMHUTh C  JOKa3aTeNbHBIMH  pacCyXICHUAMU
HEKOTOPBIX CBOWCTB JINHEHHOH M KBaJpaTHYHOW (QyHKUIHH,
MPOBEICHUE UCCIIEAOBaHMs JTUHEHHON, KyCOYHO-JIMHENHOH,
JIpOOHO-TMHEHHON W KBaApaTHYHOW (YHKIHH, MOCTPOCHUE
nx rpa¢pukoB. [locTponts W uHWTaTh TpapuKH (QYHKIUH.
UccnenoBath GyHKIHH.

CoctaBuTh BHIB! (QYHKIIUH IO JaHHOMY YCJIOBHIO, PEIICHHE
3a/1a9 Ha SKCTPEMYM.

BrmmonauTe peobpazoBannii rpaduka GyHKINN

N3yuuts noHsiTUsl 00paTHON (YHKIMH, ONpENIeSICHHE BUIa U
nocrpoenue rpapuxka oOpaTHOM (YHKIMH, HAXOXACHHE ec
obyactu ompezeneHust U obaacTu 3HaueHui. [IpuMeHeHNnTh
CBOMCTB (YHKIMH IpH WCCICAOBAHWM ypPaBHEHHH W

[TpakTHyeckoe 3aHsTHE
6;

[MpakTryeckoe 3aHsTHE 7
Konrponbnas pabora 3;

20



pELICHUH 33134 Ha SKCTPEMYM.
O3HaKOMHTh C TIOHSATUEM CJIOXKHOH (QYHKIMU

CreneHu U KOpHHU.
Jlorapugm. CrenenHsie,
MoKa3aTesbHbIe U
JorapupmMudecKue
dbyHKIIH

BbruncnnTh 3HaUeHHsT QYHKIHMH 110 3HAYEHHIO apr'yMEHTa.
Onpenenuts TOJIOXKEHUS TOYKM Ha Tpaduke 1o ee
KOOpJHMHATaM U Ha000pOT.

Hcnonb3oBaTh cBOWCTBa QyHKIMIT 1UIsl CpaBHEHUS 3HAYCHUI
cTeneHei u norapumMoB.

IMoctpouts rpadukm CTENEHHBIX W JIOTapUPMIYECKUX
(HyHKIHH.

PemnTe mokasarenbHbIE M JTOTapU(PMUYECKUE YPaBHEHUS U
HEPaBEHCTBA 110 N3BECTHBIM AJTOPUTMAM.

O3HaKOMHTH C TIOHSATHEM HEMPEPHIBHOW IEPHOIMIECKON
¢dyaknmn, GopMyIHpPOBaHHE CBOWCTB CHHYCa M KOCHHYCA,
MOCTPOEHHE UX IpadHKOB.

O3HaKOMHTh C TOHSATHEM TapMOHHYECKHX KOJEOaHUH U
NpUMepaMu TapMOHHYECKHUX KOJIEOaHWH JUIsi OIMCaHHs
MPOLIECCOB B (PM3HUKE U JPYrHX 00IACTIX 3HAHUS.
O3HaKOMHUTh C TIOHATHEM pa3pBIBHOW MEPHOIUYECKON
¢ynkuuM,  (GOpMyIMpOBaHHE ~ CBOMCTB  TaHreHca |
KOTaHI'€HCA, OCTPOCHHE UX IPadHKOB.

[MpumennuTh cBO¥CTBa (YHKIWH Ui CpaBHEHHS 3HAYCHHU

TPUTOHOMETPHUUECKHIX GbyHKIMH, penieHust
TPUTOHOMETPUUECKUX YPaBHEHHUH.
IToctpouts Tpadmku OOPATHBIX TPUTOHOMETPHUUYECKHUX

(hyHKIMIA ¥ onIpeiesieHue 1o rpaduKaM UX CBOUCTB.
BeinonHuTh peoOpazoBanus rpadukoB

Tecr;

[MpakTHyeckoe 3aHsTHE
8;

[TpakTHyeckoe 3aHsTHE
9;

Kontponpuas pabora 4,
[IpakTuueckoe 3aHsTUE
10;

Kontponpras pabora 5;
[IpakTuueckoe 3aHsTUE
11;

[TpakTHyeckoe 3aHsTHE
16;

Konrponbnas pabora 9;
DKcrnpecc-ompoc

YpaBHEHUS U HEPABEHCTBA

O3HaKOMHUTH C IIPOCTEUIINMU CBEICHUSIMHU O KOPHSIX
anredpanyecKkux ypaBHEHUH, NOHATUSMH UCCIICAOBAHUS
YPaBHEHHUH U CUCTEM YPaBHEHHU.

W3y4yuth Teopur paBHOCUJIBHOCTH YPABHEHUI U €€
npuMeHeHus. [IoBTOpUTh 3amucy peleHus: CTaH IapTHBIX
YpaBHEHHH, TPUEMOB NPeoOpa3oBaHusl ypaBHEHUN IS
CBEJICHUS K CTaHAAPTHOMY YPAaBHEHHUIO.

Pemmte panuoHansHble, HppaliOHANIBHBIE, IOKA3aTEIbHBIE
U TPUTOHOMETPUUYECKUE YPABHEHHUI U CUCTEM.
Hcnonb30BaTh cBOMCTBA M Tpaduky QyHKINH IS peIIeHUS
ypaBHEHUH. [IOBTOPUTE OCHOBHBIE TPUEMBI PELLICHHUS
CUCTEM.

Pemuth ypaBHeHUsI ¢ IPUMEHEHUEM BCEX IIPUEMOB
(paznoxeHus: Ha MHOXXHUTENH, BBEICHUS HOBBIX
HEHM3BECTHBIX, ITOJICTAHOBKH, IPpahudeckoro MeToa).
Pemuts cucreMy ypaBHEHUH ¢ IPUMEHEHUEM PA3JIMYHBIX
Croco00B.

O3HaKOMHTH C OOIIMMH BOIPOCAMH PEIICHNS HEPABEHCTB U
WCIIONIb30BAaHHUE CBOMCTB M TpauKoB (HYHKIHH IPH
pELIEHUU HEPAaBEHCTB.

Pemnte HepaBeHCTBA U CUCTEMY HEPABEHCTB C
NPUMEHEHHUEM Pa3IMYHbIX CIIOCOOOB.

IIpuMeHUTH, MaTeEMaTUUECKUE METOBI ISl PELICHMS
COJIepXKATENbHBIX 33/1a4 U3 PA3IUYHBIX 00JacTel HAYKH
IIPaKTUKU. IHTepIpeTUpOoBaTh pe3yJIbTaThl C yYETOM
peaJIbHBIX OrpaHUYEHUN

[TpakTHyeckoe 3aHsTHE
12;

Konrponbnas pabora 6;
[MpakTHyeckoe 3aHsTHE
13;

Kontponpnas padora 7,
[TpakTHyeckoe 3aHsTHE
14,

Kontponpnas padora 8;
Dxcnpecc-onpoc.

IIpsiMble U IUIOCKOCTH B
IIPOCTPAHCTBE

ChopmynupoBaTh U MPUBECTH JOKA3ATEIHCTBA IPU3HAKOB
B3aMMHOTO PACIIONIOKEHHSI MMPSMBIX U TUIOCKOCTEH.
Pacmio3Hath Ha yepTekax 1 MOJACTSIX Pa3IMUHBIX CIydacB
B3aMMHOI'0 PACTIONIOKEHHSI IPSIMBIX U IMJIOCKOCTEH,
apryMEHTHPOBAHHE CBOUX CYKIEHUI.

ChopmymupoBath onpeneieHus, IPU3HAKOB U CBOMCTB
napajuleNIbHbIX U MEePIEHAUKYISPHBIX IJIOCKOCTEH,
JIBYT'PaHHBIX U JTUHEHHBIX YTIIOB.

BrINoNHUTE TOCTPOEHUS YTIIOB MEXKAY NPSIMBIMH, MIPSIMON U
TUTOCKOCTBIO0, MEXTy TNIOCKOCTSIMH 10 ONMCAHUIO
pacro3HaBaHHE UX HA MOJIEIISX.

IIpakTuueckoe 3aHsTUE
15;
DKcmpecc - onpoc
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[TpuMeHNTh MPU3HAKU U CBOMCTBA PACIION0KEHHS MPSIMBIX U
IUIOCKOCTEH MPU PELICHUH 3aa4.

N300pa3uth Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJEIISX
MEePHEeHANKYIISPOB U HAKIOHHBIX K TNIOCKOCTH, TPSIMBIX,
napauleNIbHBIX IIOCKOCTEH, YIIIOB MEXAY NMPSIMOU
IUIOCKOCTBIO U 00OCHOBAHUE MOCTPOCHHUS.

PemmnTs 3ama4un Ha BBIYHCIICHHE TEOMETPUIECKUX BEIMYHH.
OmnuchIBaHHE PACCTOSHUSA OT TOYKH JO TNIOCKOCTH, OT
MPSMOH IO TNIOCKOCTH, MEXTy TNIOCKOCTSIMU, MEXIY
CKPEIINBAIOIIIMUCS IPSMBIMH, MEXy IIPON3BOJIBHBIMHU
(hurypamu B IpOCTPaHCTBE.

ChopmynupoBaTh 1 10Ka3aTh OCHOBHBIE TEOPEMEI O
paccTosiHUAX (TeopeM CYIEeCTBOBAHUS, CBOMCTBA).
N300pa3uth Ha yepTexax U MOAEIIX PACCTOSHHUS U
000CHOBaHKE CBOUX CyxAeHUIl. OnpenenuTs U BEIUUCIUTh
paccTosiHu# B ipocTpaHcTBe. [IpuMeHuTs GOpMYIIBI 1
TEOpEeMBI INITAaHUMETPUH JUIsl peLlIeHHs 3aay.

O3HaKOMHUTH C ITOHATHEM MapaLICIIBHOTO IPOSKTUPOBAHUS
u ero cBoiicTBaMu. C(hopMyITHpOBaTH TEOPEMBI O ILIOIIAIN
OPTOTOHAIBHO MTPOEKINK MHOTOYTOJIHHKA.

[TpumeHUTH TEOpHH I 0OOCHOBAHUS TOCTPOSHUH
BBIYUCIICHUH.

ApryMEHTHPOBATb CBOU CY>KACHHS O B3aHUMHOM
PacIo0oKeHUU MPOCTPAHCTBEHHBIX PUTYD

ITocnenoBareabHOCTH

O3HaKOMHTH C TIOHATHUEM YHCIIOBOH MOCIIEIOBATEILHOCTH,
CIIoco0aMH ee 3a/laHusl, BBIYHCICHUSIMU €€ YWICHOB.
O3HaKOMHTb C MIOHATUEM IIPEAeIia OCIe0BAaTeIbHOCTH.
O3HAaKOMHUTH C BEIYHCIICHUEM CYMMBbI 66CKOHG‘-IHOFO
YHCJIOBOI'O psijia Ha MPUMEPE BBIYUCIICHUSA CYMMBI
6eckoHeuHO yOBIBaIOIIEeH reOMEeTPUYECKON POTPECCHH.
Pewarte 3a1a4n Ha npUMeHeHHE GOPMYJIBI CYMMBI
0ECKOHEYHO YOBIBaroLIeH reOMETPHYECKOH IPOrpeccuu

HpaKTI/I‘IeCKoe 3aHATUC
17,

HpOI/ISBO,I[HaH nee
MNPpUMEHCHUEC

O3HaKOMHTH C TIOHATHEM IPOU3BOTHOM.

N3yunts 1 chopMynupoBaTh MeXaHHMUECKUH U
TeOMETPUYECKHH CMBICH, H3Y4YEHHE aJlTOPUTMa BEIYUCIICHUS
MPOM3BOIHOM Ha NPHUMepE BEIYHMCICHHSI MTHOBEHHON
CKOPOCTH H YTJIOBOTO KO3 PHUIHEHTA KacaTeIbHOM.
CocTaBUTh YpaBHEHHS KacaTeJIbHON B 00IIEM BH/IE.
YcBouTh npaBuiio qudhepeHInpPOBaHs, TAOIUIIBI
MPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIIHIA, TPUMEHEHHE JIJIsI
nuddepeHIUpPOBaHUS (YHKIUHM, COCTaBICHHUS YPaBHEHHS
KacaTeJIbHOM.

N3yunTh TEOPEMBI O CBSI3M CBOMCTB (DYHKIMU U
MPOM3BOIHOH, (POPMYITMPOBKA HX.

ITpoBecTH ¢ MOMOIIBIO IPON3BOTHOM HCCIEJOBAHUS
¢yHkIMH, 3a1aHHON QOPMYIIOIL.

Y CTaHOBHUTH CBS3M CBOIMCTB (PYHKIIMH U TPOM3BOAHON 110 HX
rpadukam.

IIpuMeHUTh IPOU3BOIHON [UIsl pELICHUS 3aa4 Ha
HaXO’XJCHNE HanOOJIbIIET0, HANMEHBIIIET0 3HAUCHHS U Ha
HaXO0KICHHE IKCTpEeMyMa

[TpakTHyeckoe 3aHsTHE
18;

Kontpomnpras padota 10;
Dxcnpecc - onpoc

ITepBooOpa3Has u

O3HAaKOMHUTH C TIOHATHEM UHTETpalia U MepBOOOPA3HOM.

IIpakTuueckoe 3aHsTUE

HHTErpa W3yunTs npaBuiia BEIYUCIEHUS IEPBOOOPA3HON U TEOPEMBI 19;
Hrrorona—IJleitOHuna. KonTponpHast padota 11,
PemnTh 3371291 Ha CBSI3b IEPBOOOPA3HON U €€ TIPOU3BOIHOM, DKcmpecc - onpoc
BBIYUCIICHIE TIEPBOOOPA3HON IS TaHHOH (yHKITHH.
Pemmth 33124 Ha MPUMEHEHUE WHTETPANIA JJIs1 BBIYHCICHUS
(hM3MYECKHUX BEITMYMH M TUIOIIAACH

MHororpaHHHKH Onwcats B XapakTepU30BaTh PAa3IIMYHBIC BUJIBI [IpakTuveckoe 3aHATHE

MHOTOI'PaAaHHUKOB, MEPEUUCTUTDL UX BJICMCHTBI U CBOIICTBA.
I/I306paSI/ITL MHOT'OTPAaHHUKU U BBINIOJHUTL MMOCTPOCHUS Ha
I/I306pa)KCHI/IHX 1 MOJCJIAX MHOT'OI'PaHHUKOB.
BerancanTh TMHEHHBIX 2JIEMEHTOB U YTrJI0B B

20;
DKcnpecc - onpoc
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MPOCTPAaHCTBEHHBIX KOH(OUTypanusX, apryMCHTHPOBAHIE
CBOUX CY>KJCHHH.

XapakTepu3oBaTh U U300pa3UTh CEUEHMUS], PA3BEPTKH
MHOT'OT'PaHHHUKOB, BBIYHUCIICHHUE IJIOIIA e MOBEPXHOCTEH.
[TocTpouTh npocTeiime ceueHu Kyoa, IPU3MBL,
nupaMuabl. [IpuMeHuTs GakThl U CBeeHNH 13
IUTAaHUMETPHU.

O3HaKOMJICHHE C BHJAMH CHMMETpPHI B IPOCTPAHCTBE,
(hopMyIHpOBaHNE ONPEACIICHUI 1 CBOMCTB.
XapaKTepuCTHKAa CHMMETPHH TEJI BPAIICHUS U
MHOTOTPaHHHKOB.

[IpuMeHHUTDH CBOMCTBA CUMMETPUH IIPU PELIEHUH 3a1a4.
Hcnonb30BaTh NPpUOOPETEHHBIE 3HAHUS JIsl HCCIICI0BAHUS U
MOJIEIUPOBAHMS HECIIOKHBIX 3aau.

N300pa3uth OCHOBHBIE MHOTOTPaHHUKHU M BBITIOJHUTD
PHUCYHKHU I10 YCJIOBHSIM 3aJau

Tena 1 noBepXHOCTU
BpaIleHUs

O3HaKOMHTH C BUJIAMH TeJ BpalleHHsl, CPOPMYIUPOBATh UX
OIpe/eNieHNs U CBOKCTBA.

CdopMyupoBaTh TEOPEMBI O CEYEHHH IlIapa IUIOCKOCTHIO U
IUIOCKOCTH, KacaTeIbHOH K cdepe.

XapakTepu3oBaTh ¥ H300pa3uTh TeIa BPAILCHHS, HX
pa3sBEPTKH, CEUCHHUSI.

Pemats 3a1aun Ha NOCTPOEHUE CEYEHUH, BEIUUCIICHHE AJTUH,
paccTosiHuH, yriaoB, miomaneil. [IpoBoauTs qokasarenbcTBa
pacCyKACHUN [P PELICHUH 3a1a4.

IIpuMeHsTh CBOMCTBA CUMMETPUU IIPU PELLEHUU 3a/1a4 Ha
Tena BpalleHUs, KOMOMHAIUIO Te.

N300paxaTb OCHOBHBIE KPYTJIbIE TEJIa U BHITIOJIHUTD
PUCYHKH 110 YCJIOBHIO 3a1a4u

[IpakTudeckoe 3aHATHE
21;
DKcnpecc - onpoc

W3mepeHnus B reomeTpun

O3HAaKOMHTH C MTOHATHAMM IUIOIIAAN U 00beMa, aKCHOMaMU
1 CBOMCTBaMH.

Pemmte 3a1a4un Ha BRIYHCIICHUE IUIOMIAICH INIOCKUX QUTYP
C IPUMEHEHNEM COOTBETCTBYIOMINX (POPMYIT U (PaKTOB U3
TUTAHUMETPHH.

W3yuuTh TeOpEeMBI O BBIYHCICHUN 00bEMOB
MIPOCTPAHCTBEHHBIX Tell, pEIICHHUE 3a]a4 Ha TPUMCHCHHE
(hopMyJ BEIYHCIICHUS 0OBEMOB.

W3yunts GopMyIIBl A1 BRIYMCICHHUS TUTOMIaei
MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BpaIlleHUsI.
O3HaKOMHUTH C METOJIOM BBIUKCIIEHHUS ILIOMIAIN
MOBEPXHOCTH C(HEpPHI.

Pemnts 3agaun Ha BeIYUCIIEHUE TUIOLIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEIl

[MpakTHyeckoe 3aHsTHE
22;

Kontponpnas pabora 12;
Dxcnpecc - onpoc

KOOpI[I/IHaTBI 1 BEKTOPbI

O3HaKOMHTH C MOHATUEM BEKTOpA. M3y4nTh 1€KapTOBYIO
CHUCTEMY KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHHE IO
3aJJaHHBIM KOOpJAMHATaM TOYEK U IJIOCKOCTEN, HaX0XKICHHE
KOOpPJUHAT TOYEK.

Haiiti ypaBHEHHS OKPYKHOCTH, Cepbl, INIOCKOCTH.
Brruncnute paccTossHUA MEX Ty TOUKAMHU.

W3y4uuth cBONCTBA BEKTOPHBIX BEIUYMH, IIPABUII
pa3oKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBWJI HAX0XI€HUSI KOOPAMHAT BEKTOPA B IPOCTPAHCTBE,
[IpaBWI AEUCTBUM ¢ BEKTOPAMH, 3aJaHHBIMU KOOPJUHATAMH.
IIpuMeHuTh TEOpUU IPU PELIEHUH 3a4a4 Ha NEHCTBUS C
BEKTOPAMH.

N3yunTh cKkansipHOE IPOU3BENEHHS BEKTOPOB, BEKTOPHOTO
YPaBHEHHMS IPAMOI U MIIOCKOCTH. IIpUMEHNUTD TEOpUU NpHU
pellIeHNH 3aja4d Ha AeUCTBUS ¢ BEKTOPAMHU, KOOPJUHATHBII
METOJI, IPUMEHEHUE BEKTOPOB AJISl BBIYUCIICHHS BEJIUYUH
YTJIOB U PacCTOSIHUI.

O3HaKOMHUTH C JOKA3aTENbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPAaCIOJI0XKEHUH MPSIMBIX U TIOCKOCTEH C
HCIIOJI30BAHUEM BEKTOPOB

[MpakTuyeckoe 3aHsTHE
23;
DKcnpecc - onpoc
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OeMeHTHI
KOMOMHATOPUKH

N3yunts npaBmia KOMOMHATOPUKA ¥ NPUMEHEHHUE MIPH
penIeHn KOMOMHATOPHBIX 3a/1a4.

Pemnth KoOMOMHATOPHEIE 33/1a4K METOJIOM Iiepedopa u 1o
NPaBIITY YMHOXKEHHSI.

O3HaKOMHTH C TIOHATUSIMA KOMOWHATOPHKH:
pa3MelIeHUsIMH, COUETaHUSIMU, IEPECTaHOBKAMU U
(hopmynamMu T X BBIYUCICHHUS.

OOBSACHUTD U IPAMEHUTH (POPMYJITBI AJISI BEIYHCICHUS
pa3MeLIEHU, IEPECTAHOBOK U COYETAHUM NPU PELIEHUH
3ajad.

O3zHaKoMHTE ¢ OMHOMOM HBIOTOHA M TPEYTONEHUKOM
IMackans.

Pemuth npakTuyeckue 3a1a4M C UCTIOJIb30BAaHUEM MTOHATHI
Y MPpaBUJI KOMOMHATOPHUKH

[IpakTuueckoe 3aHaTne
24,
DKcnpecc - onpoc

DJEeMEHTHI TCOpUn

I/I3yKII/ITI> KJIIAaCCUYCCKOC ONMPEACIICHUS BEPOATHOCTH, CBOMCTB

HpaKTqucxoe 3aHATUC

BEpOSATHOCTEH BEPOSATHOCTH, TEOPEMBI O CyMME BEpPOSITHOCTEI]. 25;
PaccMoTpeTrs npuMepsl BEIYUCICHUS BEPOSITHOCTEH. PemuTh IIpakTuueckoe 3aHsTUE
3a/1a4 Ha BBIYHMCIICHUE BEPOSTHOCTEN COOBITUI 26;
DKcnpecc - 0npoc
OneMeHTHI O3HaKOMHUTH C IIPEJCTABICHUEM YHCIIOBBIX JAHHBIX U UX Konrponbnas pabora 13;
MaTeMaTHYECKOU XapaKTEepUCTHKAMHU. Okcrpecce - onpoc
CTaTUCTUKH PemmTh npakTHdIeckux 3a1a4 Ha 00pabOTKy YHCIIOBBIX

JAAHHBIX, BBIYUCJICHUC UX XaPAKTCPUCTHUK
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