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AHHOTanus K padoueii nporpamme no marematuke (10-11 kiaccor)

JlaHHast mporpaMMa KOHKPETU3UPYIOT COJIEpKaHUE MPEIMETHBIX TEM, €T
pacnpeneneHue yueOHbIX YacOB 10 OCHOBHBIM pa3jieiaM Kypca U MOCIeI0BaTeIbHOCTD
W3YYEHUS TEM U Pa3/iesioB yueOHOTO IpeIMETa.

Kypc maremaTuky COCTOMT U3 IBYX MOJyJIel: anreOpbl U reomerpun. M3yuenue kypca
B 10-11 kacce (60a30BbIil ypoBeHb) paccuntano Ha 175 yacoB B 10 kiacce 170 yacoB B 11
KJlacce, u3 pacuéra S yacoB B Heento. [IpenogaBanue anredpsl BeAeTcs 3 yaca B HEJEINIO,
Bcero 105 gacoB B 10 knacce u 102 yaca B 11 knacce, reomeTpuu — 2 4yaca B HEJIEIIO,
Bcero70 vacos B 10 kitacce u 68 waco B 11 knacce.

Henu u 3a0auu odyuenusn ¢ 10-11xknacce

B 6a3zoBoM Kypce conepkaHue oOpazoBaHusl, IPEAICTaBICHHOE B OCHOBHOM LIKOJIE,
Pa3BUBAETCS B CIEIYIOIINX HAIPABIICHUAX:

* cuUcTeMaTH3allus CBEJICHU 0 unciax; GoOpMHUpPOBAHUE MTPEACTABICHUMA O PACIIMPEHUHN
YHCJIOBBIX MHOXECTB KaK CI0c00e MOCTPOCHHSI HOBOI'O MaTeMAaTUYECKOIO arnrapara JJis
penieHus 3a1a4 OKpY>Karlero MMUpa U BHYTPEHHUX 3a7a4 MaTEMATHKU;
COBEPIICHCTBOBAHUE TEXHUKH BBIYHCICHUMN;

* Pa3BUTHUE U COBEPIICHCTBOBAHNUE TEXHUKHU ajreOpanvecKux mpeoopa3oBaHuii,
pelieHus ypaBHEHU, HEPABEHCTB, CUCTEM;

* CHCTEMAaTH3aIlUs U PaCIIMPEHUE CBEICHUN O (PYHKITUAX, COBEPIICHCTBOBAHNE
rpauyecKuX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJJAMH MaTEMaTUUECKOTO
aHajau3a B 00beMe, MO3BOJISIONIEM HCCIIeI0BaTh JJIeMeHTapHbIe (YHKIIUU U peliaTh
MPOCTEHNIINE TeOMETPUUECKUE, PU3NUECKUe U JPYTye NPUKIaIHbIC 3a1a4H;

* paclIUpPEeHHE CUCTEMBI CBEJICHUI O CBOMCTBAX ITIOCKUX (UTYD, PA3BUTHE
MPEACTABICHUM O TEOMETPUUYECKUX U3MEPEHUSX;

* pa3BUTHE NPEACTABIECHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpY>KaroLEM MUPE;

* COBEPILIEHCTBOBAHUE MATEMATUYECKOIO PA3BUTHS 10 YPOBHS, IO3BOJISIOLIETO
CBOOOTHO MPUMEHSTh U3y4eHHbIE (DaKThl U METOJIbI TIPH PEIICHUH 3a7]a4 U3 PA3JTMIHbIX
pa3ziesioB Kypca, a TakKe UCIOJIb30BaTh X B HECTAHIAPTHBIX CUTYAIUsX;

* popMupoBaHUE CIOCOOHOCTH CTPOUTH M MUCCIIEOBATh MPOCTEHIITE MATEMATHIECKUE
MOJIEITM TIPH PEIICHUH PHUKIATHBIX 33724, 33/1a4 U3 CMEKHBIX TUCITUTUINH, YTITyOJICHHE
3HaHUK 00 0COOCHHOCTSX MPUMEHEHUS MAaTEMAaTUYECKUX METOJ/IOB K HCCIICIOBAHUIO
MPOIIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE.



Ilnanupyembie pe3yJibTAThl 0CBOCHUS Y4e€0OHOI0 MpeaMeTa
aJredpa u Ha4YaJIa MATEMATHYECKOT0 AaHAJIN3A

Ilpeomemmupvie:

[IpenMeTHbIE pe3yJIbTaThl OCBOEHUS Kypca MaTE€MAaTUKU OpPUEHTHPOBAHbBI Ha
dbopMHpOBaHUE TEIOCTHBIX MPEACTABICHUA O MHUpPE M OOIIel KyJIbTyphl OOYYaroluxcs
myTéM OCBOCHHUS CHCTEMAaTHYECKUX HAYYHBIX 3HAHUW M CIIOCOOOB JICHCTBUM Ha
MeTarpeMETHOW OCHOBE, a MPEIMETHhIE Pe3yJbTaThl OCBOCHUS Kypca anreOpsl U Haval
MaTEeMaTHYeCKOro aHajiu3a Ha 0a30BOM YpOBHE OpHEHTHpPOBaHbl Ha oOecreyeHue
NPEUMYIIECTBEHHO 0011e00pa30BaTeNbHOM M OOLIEKYIbTYpHON moArotoBku. OHU mpen-
IIOJIArAroT:

1) chopMUpPOBAHHOCTh NPEACTABICHUA O MAaTeMaTHUKE KaK 4acTU MHUPOBOW KYJBTYpbl M O
MeCcTe MaTeMaTUKH B COBPEMEHHOM IMBUJIM3ALMM, O CHOco0ax OmUcaHusi Ha
MaTEeMaTUYECKOM SI3bIKE SIBJIEHUN PEaJbHOIO MUPA;

2) chopMUPOBAHHOCTh MPEACTABICHUI O MAaTeMaTHYECKUX MMOHATHUAX KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJEIISIX, MO3BOJSIOMIMX OMUCHIBATH M H3y4daTh pPa3HbIE NPOLIECCHI U
SBJICHUS; TMOHMMAaHUE BO3MOYKHOCTH AaKCHOMAaTHUYECKOTO IOCTPOCHUS MAaTEMATHYECKHUX
TEOPUH;

3)BllaJicHHEe METOJaMH JI0Ka3aTeJIbCTB M AJITOPUTMOB PEIICHHS; YMEHUE UX MPUMEHSTh,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIACHHS B XOJ€ PELICHUS 3a/1a4;

4)BnaneHue CTAaHAAPTHBIMU NPUEMAMH PEIICHUS PALMOHAIBHBIX M UPPALUOHAIBHBIX,
ITIOKA3aTEIIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;
WCIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX MOPOTrpaMM, B TOM YHUCJIE I IMOWCKA IyTH
pPEILICHUS U WLTIOCTPALMU PELIEHUS] YPABHEHUN U HEPABEHCTB;

5) chOpMHPOBAHHOCTh NPEACTABICHUNA 00 OCHOBHBIX IOHATHUSAX, HJIEAX M METOJax
MaTeMaTUYECKOr0 AaHAJIN3a;

6) chOpMUPOBAHHOCTD MPEACTABICHUIN O MpOLECcCax U SIBICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakKkTep, 0 CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEajJIbHOM MUPE, 00 OCHOBHBIX MOHATHSX
c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MPOIECCaX U SABJICHUSIX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajIbHOM MHUPE, 00 OCHOBHBIX MOHATUSIX
AIIEMEHTAPHON TEOPUH BEPOSITHOCTEN; CPOPMUPOBAHHOCTH YMEHUIN HAXOJIUTh U OLICHUBATh
BEPOSITHOCTU HACTYIUJICHUSI COOBITUH B MPOCTEUININX MPAKTUYECKUX CUTYaIUSIX U OCHOBHBIC
XapaKTEPUCTUKHU CIyYalHbIX BEJIUYNH;

7) BllaJlcHHEe HaBbIKAMU HCIOJb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOTrpaMM MpPH PELICHUU
3a/1a4.

Memanpeomemmubvie:

1) yMeHue CcaMOCTOSITENIbBHO ONpENesATh LEeau JACSITENbHOCTH W COCTAaBJATh IUJIAHBI
JEATEIIBHOCTH; CaMOCTOATENIBHO OCYILECTBIISIT, KOHTPOJIUPOBAaTH M KOPPEKTUPOBATH
JIEATEIIbHOCTh; MCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI I JTOCTHKEHMS IOCTABICHHBIX
Hene u peain3anuy MJIaHOB JAEATENbHOCTH; BBIOUPATh YCIEUIHbIE CTPATErMU B Pa3IMYHBIX
CUTYyaLUsIX;

2)yMeHHE TMPOAYKTUBHO OOIIATbCS W B3aUMOJCHCTBOBaTH B IIPOILIECCE COBMECTHOM
NESATEeIbHOCTH, YUYWUTHIBATh MO3WLUU APYTMX YYACTHUKOB JIE€ATEIbHOCTH, 3(PPEKTUBHO
paspeniarb KOHGIUKTHI;

3)BrnageHue HaBBIKAMHU I[I03HABATENIBHOW, Y4YEOHO-MCCIIENOBATEILCKOW M TPOEKTHOU
NeSITeIbHOCTH, HaBbIKAMU pa3peuieHus npoljeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELIECHUS] NPAaKTUYECKUX 3a/1a4, I[PUMEHEHUIO
Pa3JINYHBIX METOA0B MO3HAHHUS;



4)TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATENbHON HMH(POPMALMOHHO-TIO3HABATEIBHON
NEeSATENbHOCTH, BKJIOYas yYMEHHE OpPHUEHTUPOBAThCA B  PA3JIMYHBIX HMCTOYHHUKAX
uH(hOpMAaIuU, KPUTHYECKH OIICHUBATh W WHTEPIPETUPOBATH MH(OPMAIUIO, MOITYYaEMYIO
U3 Pa3INYHBIX UCTOUYHUKOB;

5) yMeHHue HCIMOIb30BaTh CPECTBA MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN
(manee — WKT) B penieHur KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33]1a4
C coOmoaeHeM TpeOOBaHWUN JPrOHOMHUKH, TEXHUKH OE30MacCHOCTH, THUTHCHBI,
pecypcocOepexeHus, TPaBOBBIX W OITHYECKUX HOPM, HOPM HWHGOPMAIMOHHON
0e30ITacCHOCTH;

6) BlIaJIcHUE SI3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JJOTUYHO M TOYHO H3JIarath CBOIO
TOYKY 3PEHHUSI, UCII0JIb30BATh a/ICKBaTHBIC SI3bIKOBBIE CPEJICTBA,;

7) BnajieHre HaBbIKAMM MO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JIEUCTBUI
U MBICTUTENBHBIX TMPOIECCOB, WX PE3YyJbTATOB U OCHOBAHMM, I'PaHUIl CBOErO 3HAHUA U
HE3HAHMsI, HOBBIX MO3HABATEIbHBIX 33J1a4 U CPEJICTB UX JIOCTHUIKECHUSI.

Jluunocmmuuie:

1) chopMUpPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; KPUTUIHOCTH MBIIIUICHUSI, YMEHUE PACTIO3HABATh JIOTUYECKU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (PaKTa;

1) roTOBHOCTH M CHOCOOHOCTH BECTH JHAJIOr C JPYTMMHU JIOJIbMHU, JOCTUTaTh B HEM
B3aMMOTIOHUMAHWS, HAXOAUTH OOIIHE IeTM U COTPYAHUYATD IS MX JOCTHIKCHHS,

3) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJIIETO BO3pPACTa, B3POCIBIMU B
oOpa3zoBaTeIbHOM, OOIECTBEHHO IMOJE3HOM, Y4eOHO-UCCIIeA0BaTEIbCKOM, MPOEKTHOU U
JIPYTUX BUAAX ACATCIBHOCTH;

4)TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE C€aMoOOpa3oOBaHUIO, Ha
MPOTSIKEHUU BCEH KU3HU; CO3HATEIBLHOE OTHOIICHUE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCTICIIHOM MpodecCuoHaIbHON U 0011IeCTBEHHOM IeATEIbHOCTH;

5)3cTeTHYecKoe OTHOIIEHHE K MHUPY, BKJIKOYas ICTETUKY ObITAa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA;

6) 0OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu W BO3MOXKHOCTECH pealu3aiii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPO(ECCHOHATHHOU JEATEIHHOCTU KaK BO3MOXKHOCTHU
y4acTusi B PEIIEHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npooseMm.
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Ilpeomemmupvie:
c(hOpMHUPOBAHHOCTH MPEJICTABIICHUNA O T€OMETPHUH KaK YACTH MUPOBOU KYJIBTYpPhI U O MECTE
T€OMETPUU B COBPEMEHHOW IMBUIIM3AIIMH, O CIIOCO0AX OMHMCAHUS HA MATEMAaTHYECKOM
A3BIKE SIBJICHUW PEAIbHOTO MUPA;
c(hOpMHUPOBAHHOCTH MIPEJICTABICHUN O TEOMETPUUECKUX MOHATUIX KaK O BAXKHEHUIIIUX
MaTEMaTHYECKUX MOJAENAX, O3BOJISIIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE ITPOLECCHI U
SBJICHHUS; IOHUMAaHUE BO3MOXHOCTH AaKCUOMAaTHYECKOTO TOCTPOEHUSI MATEMATHUECKHUX
TEOPUH;
BJIAJICHUE TE€OMETPUYECKUM S3bIKOM; PA3BUTHE YMEHHS UCIOJIb30BATh €r0 JJIsl ONMCAHUS
MPEIMETOB OKPYIKAIOIIETO MUPA; Pa3BUTUE MPOCTPAHCTBEHHBIX MPEJICTABICHU,
M300pa3UTENIbHBIX YMEHHM, HABBIKOB T€OMETPUUYECKUX MOCTPOCHUI;
BJIaJICHUE METOJIaMU JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE UX TPUMEHS T,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIACHHS B XO€ PELICHUS 3a/1a4;
BJIaJICHUE OCHOBHBIMH IOHATUSIMU O INIOCKUX U IIPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHS pacliO3HABaTh Ha
YepTexax, MOJCISIX U B pEaIbHOM MUPE TeOMETpUIecKre (PUrypbl; TPUMEHEHUE U3Y-
YEHHBIX CBOMCTB T€OMETPUYECKUX PUTYP U POPMYIT JIJIS PEIICHUS TEOMETPUUYECKUX 3a]1a4
Y 33714 C ITPAKTUYECKUM COJIEPKAHUEM;
BJI4JICHUE HABBIKAMU HUCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
MPOrpamMM MPH PEIICHNUN 3a]1a4
Memanpeomemmubvie:
YMEHHUE CaMOCTOSATEILHO ONPECIISITh eI CBOET0 00YUYEHUs, CTAaBUTh U (hOPMYITUPOBATH
JU1s1 ce0sl HOBBIE 3a/1aud B yué0e U MO3HaBATEbHOU JIeATeIbHOCTH, pa3BUBaTh MOTUBBI U
MHTEPECHI CBOEU MTO3HABATEIBLHOU AEATEIBHOCTH;
YMEHHUE CAMOCTOSITEIIbHO TUIAHUPOBATh MYTH TOCTHXKEHUS LIETIEH, B TOM YUCIIE
albTepHATHUBHbBIC, OCO3HAHHO BHIOMPATh Hanbosee 3PpPpeKTUBHBIE CIIOCOOBI pEIICHUS
y4eOHBIX U MMO3HABATENIbHBIX 33/1a4;
YMEHHUE COOTHOCHUTH CBOM JICMCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaAMHU, OCYLIECTBIIATh
KOHTPOJIb CBOEH JICSITENILHOCTH B MIPOIIECCE TOCTIXKEHUS pe3yJIbTaTa, ONPeAeIsiTh CIIOCOObI
JICUCTBUI B paMKax MPENIOKEHHBIX YCIOBUN U TPeOOBaHUN, KOPPEKTUPOBATH CBOU
JICCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYALUEH;
YMEHHE OLICHUBATH NMPABUILHOCTH BBITIOTHEHUS YUeOHOH 3a/1aun, COOCTBEHHbIE
BO3MOXXHOCTHU €€ PELICHHUS;
BJIAJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PELICHUN U OCYIIECTBICHUS
OCO3HAaHHOTO BBIOOpA B y4eOHOH U MO3HABATEIHHON ACSITEIbHOCTH;
YMEHHE MPOIYKTUBHO OOIIATHCS ¥ B3aMMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEeIbHOCTH, YIYUTHIBATD MO3UIUU JPYTUX YUACTHUKOB AEITEIHHOCTH, 3 ()EKTUBHO
paspeiatb KOH(MIUKTHI,
BJIaJICHUE HaBbIKAMU MMO3HABATEIILHON, YUeOHO-UCCIE0BATENIbCKON U MPOEKTHOMN
NeSTeIbHOCTH, HABBIKAMH pa3pelleHus mpo0eM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IOUMCKY METOJOB PELICHUS ITPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJOB ITIO3HAHUS;



8) TOTOBHOCTH M CIIOCOOHOCTh K CAaMOCTOSATEIbHON HH(POPMAIIMOHHO-TI03HABATEIHHOM
JEeSTEeIbHOCTH, BKIIIOYAsT YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX
uH(pOpMAaIHU, KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO, TOTYyIaEMYIO
U3 Pa3IMYHBIX UCTOYHUKOB;

9) yMmeHue UCTIONB30BaTh CPEACTBA MH(MOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C
coOr0IeHNEM TPeOOBaHMI SPTOHOMUKH, TEXHUKHA 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepereHus, TPaBOBBIX U ATHIECKUX HOPM, HOPM WH(HOPMAITMOHHON
0Ee30ITaCHOCTH;

10) BnagieHre A36IKOBBIMU CPEICTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3PEHHSI, HCIIOIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPE/CTBRA,;

11) oBnasmeHne HaBBIKAMH TI03HABATEIBHON pedICKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA U MBICITUTENBHBIX MPOIECCOB, UX PE3YyJbTATOB MU OCHOBAHWM, I'PAHMI] CBOETO
3HAHMS ¥ HE3HAHUSI, HOBBIX [TO3HABATENIbHBIX 3aa4 U CPEICTB UX JOCTHXKEHUS,
Jluunocmmuvie:

1) copmMupoBaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; KPUTUIHOCTH MBIIIUICHUSI, YMEHUE PACTIO3HABATh JIOTUYECKU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (PaKTa;

2) TOTOBHOCTb U CITOCOOHOCTH BECTH AUAJIOT C IPYTUMHU JIFOJABMH, TOCTUTATh B HEM
B3aMMOTIOHUMAHWS, HAXOAUTH OOIIHE IeJTN U COTPYAHUYATH ISl MX JOCTIHIKCHHUS,

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, JCTHMHU MIIQJIIIIETO BO3PACTa, B3POCIBIMU B
oOpazoBaTeabHOM, 00IIECTBEHHO MOJIE3HOM, YUeOHO-UCCIEI0BATENbCKOM, MPOSKTHON U
JIPYTUX BUIAX ACATCIBHOCTH;

4) TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUI0, B TOM YUCIIE CaMOOOPa30BaHUIO, Ha
MPOTSHKCHUH BCEH JKU3HU; CO3HATEIPHOE OTHOIIICHNE K HETPEPHIBHOMY 00pa30BaHMIO KaK
YCJIOBHIO YCTICIIHOM MpodecCuOHaIbHOM U 0011IeCTBEHHOM IEeATEIbHOCTH;

5) acTeTHYecKoe OTHOIICHHE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

6) oco3HaHHBIN BEIOOD Oyaymel mpodecCru U BO3MOKHOCTD peaii3aliii COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB; OTHOIIICHUE K MPOGECCUOHATBHOM EATETbHOCTH KaK BO3MOKHOCTH
y4acTHsI B PEIICHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHATBHBIX
npo0iem;



Conep:xkaHue TeM y4e0OHOT0 MpeaAMeTa
ajiredpa U HaYaJa MaTeMaTUH4eckoro anajausa 10 kiaace

IHoBTOpeHne kypca aaredops! 7-9 kiaacca (6 4.)

JIuneiinsle ypaBHeHus. KBagpartneie kopHu. KBaaparasie ypaBHeHus. KBagpatuunas
bynkuus. KBagparHble HepaBeHCTBA.

CreneHs ¢ 1eCTBUTENbHBIM NMOKa3aTesaeM (11 4.)

[1enble, panmoHaIbHbIE U IEUCTBUTENbHBIE Yncia. beckoHeuHo yObIBatomast
reomeTpuyeckas nporpeccusi. Apudmerndeckuil KOpeHb HaTypasibHOH creneHu. CTeneHs ¢
HaTypaJbHbIM U JIEHCTBUTEIILHBIM IIOKA3aTeIeEM

Crenennas pynkuus (13 4.)

Crenennas pyHKIHsI, ee CBOMCTBa U rpaduk. BzaumHo oOpaTHbIe PyHKITHH.
PaBHOCUIIBHBIE YpaBHEHUS U HEPABEHCTBA. MppalMoHaIbHBIE YPaBHEHUS
IHoka3areabHas pynxuus (10 4.)

[ToxazarenbHast pyHKUMs, ee cBoicTBa U rpaduk. [lokazarenbHble ypaBHEHUS U
HepaBeHcTBA. CHCTEMBI ITOKA3aTeNIbHbIX YPABHEHUI U HEPaBEHCTB.

Jlorapupmuueckas pynxuus (18 4.)

Jlorapudwmel. CBoiicTBa jJorapudmoB. JlecsaTuunbie U HaTypanbHbie Jorapudmel. Dopmyna
nepexona. Jlorapupmudeckas pyHkuus, ee cBoiicTBa u rpaduk. Jlorapudpmuueckne
YPaBHEHMS U HEPABEHCTBA.

Tpuronomerpu4eckue ¢popmysi (20 4.)

Pannannas mepa yria. [IoBOpoT TOUKM BOKpYT Hadyasa koopauHat. OnpeneneHue Cuayca,
KOCHHYCA M TAHT€HCa yIja. 3HAKA CHHYCA, KOCUHYCa U TAHI'€HCA. 3aBUCUMOCTb MEXKIY
CUHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO Y TOTO € yTila. T pUroHOMEeTpUIECKre
ToxkAecTBa. CUHYC, KOCUHYC U TAHT€HC YTJIOB O U —0.. DOPMYJIbI CIIOKEHHUS, TIBOMHOTO U
MIOJIOBUHHOTO YIJIa, IPUBEACHUS, CYMMBI U PA3HOCTH CHHYCOB M KOCUHYCOB.
Tpuronomerpuyeckue ypapuenus (15 4.)

YpaBHeHue cos Xx=a, sin X=a, tg x=a. Perienre TpuroHOMeTpUYECKUX YPaBHECHUIA.
HNrorosoe nosropenue (7 4.)



Conep:xkaHue TeM y4e0OHOT0 MpeaAMeTa
ajiredpa U HaYaJa MaTeMaTH4eckoro anajausa 11 kiaace

Tpuronomerpuyeckue pynkuuu (19 4.)

O6uacThb onpeesieHus U MHOYKECTBO 3HAUYEHUN TPUTOHOMETPUUECKUX PYyHKIUNA. YETHOCTD,
HEYETHOCTh, TEPUOJUYHOCTh TpHUTroHOMeTpuuecknx ¢yHkuuid. CBoiictBa U Tpaduxu
byHKIHA y = CcOos X, y = sin X, y = tg X.

IIpousBoaHas u eé reoMmerpuyeckuii cMbicJa (20 4.)

[IpousBoanas. IlpousBomnas creneHHoi ¢ynkuuu. [IpaBuna guddepenuupoBanus.
[Ipon3BoAHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (YHKLIHMA.

['eomeTpHUUeCKHil CMBICIT TPOU3BOIHOM.

IIpuMeHeHHe NPOU3BOAHOM K HccaenoBaHui0 Gynkuuii (16 4.)

Bo3spacranue u yosiBanue ¢pyHkuuid. DkcTpeMymbl QyHKUIUU. [IppumMeHenne npou3BOaHOM K
noctpoeHuto rpaduxkoB ¢yHkiuid. Haubombliee u HauMeHbllee 3HAYEHUS (YHKIUU.
Boinyknocts rpaguka. Touku neperuoa.

IlepBooOpa3nas u unrerpas (12 4.)

[TepBooOpaznas. IIpaBuna HaxoXJaeHUs TMepBooOpa3HbIX. I[lnomans KpUBOJIMHEHHON
Tpaneuuy U UHTErpaj. Beruucienue uHTErpayioB. BelunciieHune mionmaieil ¢ MOMOILIBIO
VHTETPAJIOB.

Komounaropuxka (10 4.)

Maremarnueckas unaykuus. llpaBuno npoussBenenus. Pa3melieHuss ¢ IMOBTOPEHUSMMU.
[lepecranoBku. Pa3memienuss 6e3 moBtopeHuil. CoueraHusi 0e3 MOBTOPEHHN W OHMHOM
HeroTona.

DJIeMeHThI TeOpUH BeposiTHOCTEH (9 4.)

BeposatHocth coObiTUA. C10KEHUE BEPOSTHOCTEN. Y CIIOBHASI BEPOSITHOCTh. HezaBUCHUMOCTh
coObITHIl. BepodaTHOCTh IpoU3BeAeHUS HE3aBUCUMBIX coObITUI. DopMmyina bepHyu.
Hrorosoe nosropenue (16 4.)



Conep:xkaHue TeM y4e0OHOT0 MpeaAMeTa
reomerpus 10 kiacc

AKCHOMBI CTEpEOMETPHH U UX cJiecTBHS (5 4.)

[Ipenmer crepeomeTrpun. OCHOBHBIC MOHATHUSI CTEPEOMETPUU (TOUKA, MpsAMasi, MIOCKOCTb,
MIPOCTPAHCTBO) U aKCUOMBI cTepeomeTpun. IlepBrie crienctBusi u3 akcuoM. [lonstue o6
aKCHOMAaTHUYECKOM CIIOCO0E MOCTPOEHUSI TEOMETPUH.

IMapajsieabHOCTH NPAMBIX U IUI0CKOCTEi (19 4.)

[Iepecekaromuecs, mapajjieabHbIE U CKpelIuBaroiyecs npsmele. [lapannenbHOCTh npsiMOi
U IUIOCKOCTH, IIPpU3HAK W CBOWCTBA. YroJl MEXAy IMpsSMbBIMH B IIPOCTPAHCTBE.
IlepneHauKynsApHOCTD MpsAMBIX. [lapajuieNbHOCTh IIOCKOCTEM, NPU3HAKM M CBOMCTBA.
N3o0paxenue mnpocTpaHcTBeHHbIX Quryp. Terpasap u mnapamienenunen. CedeHus
TeTpasapa u napaurenenumnena. [locrpoenue ceuyeHuii.

IlepneHANKYJISAPHOCTH NPAMBIX H IJIOCKOCTEl (20 4.)

[leprieHIUKYISIPHOCTh NMPSAMOW M IUIOCKOCTH, NPHU3HAKU U CBOWCTBA. llepneHmukyisap u
HaKJIOHHAs. Teopema O Tpex MNEPIEHAMKYJIApaxX. YTOJA MEXKIAYy NPSIMOM U IUIOCKOCTBIO.
PaccrostHue ot TOYkM 10 IIOCKOCTU. PaccrosiHne OoT mpsMOM 10 IIIOCKOCTH. PaccrosiHue
MEXKy MapauleIbHBIMU IUIOCKOCTSIMU. PaccTosiHne MeX 1y CKpEIINBAIOMIMMUCS IPSIMBIMU.
IlepneHAuKyISPHOCTD IJIOCKOCTEH, IPU3HAKA U CBOMCTBA. J[ByrpaHHBIN Yroj, JUHEHHBIN
YIoJI ABYIPAHHOTO yTJIa.

MHuororpannuxku (16 4.)

[lonsiTue MHOrOrpaHHMKa, BEpUIMHBI, pedpa, TrpaHu MHororpaHHuka. PaszBepTka.
Brimykibsie MmHOrorpannuku. Ilpusma, ee ocHoBaHue, 60KoBbIe pedpa, BbICOTa, OOKOBas U
nojHas noBepxHoctu. [Ipsamas u HaknonHas npusma. [IpaBunbenas npusma. [lupamuna, ee
OCHOBaHME, OOKOBbIE peOpa, BBICOTA, OOKOBasi W TOJIHAS TOBEPXHOCTH. TpeyroybHas
nupamuja. [lpaBunbHas nupamuna. YceueHHas nupamuaa. Cummerpuss B KyOe, B
napajlesienunene, B npusMe u nupamune. llonsatme o cuMmeTrpum B NIPOCTPAHCTBE
(ueHTpanpHas, oceBass W 3epkaibpHas). [IpuMeppl CUMMETpUIl B OKPYKAIOIIEM MHUPE.
[IpencraBienne o MpaBUIIBLHBIX MHOTOTPAHHUKAX (TE€Tpadnp, KyO, OKTa’Ap, AOACKAdIp H
HUKOCAdIP)

IHoBTopenue (10 4.)



Conep:xxanue TeM y4eOHOI0 nMpeaMeTa
reomerpus 11 kiacc

Hununap. Konyc. ap (16 4.)

[Tonarne nunuuapa. [Imomanes nosepxnoctu nunuuapa. [lonstue konyca. [lmomans
MOBEPXHOCTH KOHYca. Y ceu€HHBIN KOHYC. B3anmHoe pacronoxkenue chepbl U MI0CKOCTH.
KacarenbHas minockocts k chepe. [nomans chepsl

O0bémbl Tea (18 u.)

O0BbEM NpAMOYTOIBHOr0 Napajuienenumnena. Boeraucienue 00bEMOB Tell ¢ TOMOLIBIO
onpenesieHHoro uHTerpana. O0bEM npsamMont npusMel U UIUHApa. O0bEM HAKIIOHHON
IpU3MBIL, TUpaMUIbl U KOHyca. O0BEM 11apa u miomanb chepsl. O6ObEMBI LIAPOBOTO
CErMEHTa, IIapOBOro CJI0sl, IIAPOBOr0 CEKTOPA.

BekrTopbl B npocTpanctse (6 4.)

[Tonarune BexkTopa B mpocTpaHcTBe. Moayib BekTopa. PaBeHCTBO BekTOpoB. CliokeHue u
BBIUMTAHHE BEKTOPOB. KoJulMHeapHble BEKTOPBl. YMHOXEHHUE BEKTOpa Ha YUCIIO.
Pa3yioxxeHue BekTopa IO JIBYM HEKOJUIMHEApHBIM BeKTopaM KoMIuiaHapHbIE BEKTOPBI.
Pa3noxenue BeKTOpa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPAM.

MeToa koopauHAT B mpocTpancTie. JIBu:xenus (14 4.)

Koopaunatel Touky 1 KoopauHaTel BekTopa. IIpocrenmmue 3agaun B koopanHarax. Cymma
BEKTOPOB, YMHOXXEHUE BEKTOpa HAa YMCJIO, YroJ Mexnay BekTtopamu. CxamspHoe
pou3BeAcHUE BEKTOpPOB. CKalIsIpHOE MPOU3BEICHHUE BEKTOPOB B  KOOpPJAWHATAX.
[IpuMeHeHne BEKTOPOB IIPU PELIEHNH 3324 HAa HAXO0XKAECHUE PACCTOSHUM, JUIMH, TUIOANEN
1 00BEMOB. YpaBHEHHE IJIOCKOCTU B MPOCTPAHCTBE. YpaBHeHUE chephbl B IPOCTPAHCTRE.
JIBHO>KEHUSI.

IHoBTOopenue (14 4.)



TemaTHyeckoe MUIAHUPOBAHME TI0 AJITe0pe U HAYAJIAM aHAJIN3A

Kaace: 10

Yuureasn: B. U. CanbHukoBa

Kouun4yecTBO 4acoB mo yueOHoMy miiany: Bcero — 105 yacoB; B Hexesro — 3 yaca
Il;1aHOBBIX KOHTPOJIBHBIX padoT: 8

IlnanupoBaHue cOCTABJIEHO HA OCHOBE:

1. ®enepaibHOTO rocy1IapCTBEHHOT0 00Pa30BaTeIbLHOI0 CTAHIAPTA

2. OcHoBHOI1 00pa3oBaTtenbHOl nporpammbl MBOY Jlonananuckoii COL

3. Yueonoro niiana MBOY Jlonanaunckoi COI

4. Coopuuka padouux nporpamm 10-11 kiaccel. Ajire6pa 1 HaYaJIa MATEMATHYECKOTO
aHa/u3a: 0a30BbIi U Yriy0JieHHbI ypoBHU / cocTaBuTeab T.A. Bypmucrposa —
M.: IIpocBemenue, 2018r.

5. YueOHuka: Asredpa u Hayajia MaTeMaTu4eckoro anajausa 10 kiaacc.
Astopsl FO.M. Koasirun, M.B. Tkauésa, H.E. ®énoposa, M.!. Illa0yHun —
M.: lIpocBemenne 2020r.

Ne Koa-Bo Hdara
Tema ypoka
YPOKa ‘1acoB IV1AH \ dakr
IToBTOpeHue Kypca anaredpsl 3a 7-9 kiaaccsl (6 4.)
1 JIuHelHbIE ypaBHEHUS U CUCTEMBI YPaBHEHUU 1
2 KBanpaTHble KOpHU 1
3 KBagparHble ypaBHEHUS U HEPABEHCTBA 1
4 UucioBble HEPAaBEHCTBA U HEPABEHCTBA IIEPBOU CTEIIEHHU C 1
OJIHUM HEU3BECTHBIM
5 KBanparHble HepaBeHCTBa 1
6 Bxoanas konTpoapHas padbora 1
CreneHs ¢ AeliCTBUTEIbHBIM MOKa3aTesieM (11 4.)
7 JlericTBUTENIBHBIC YUCIIA 1
8 beckoneuHo yObIBaromiasi reoMeTpuieckasi mporpeccus 1
9 dopMyna CyMMBbI OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON 1
IIpOrpeccuun
10 Apudmernueckuii KOpeHb HaTypaiabHOU cTernenn. CBOMCTBa 1
apu(pMEeTHUYECKOTO KOPHS HATYPAIbHOUN CTETIeH!
1 Brruucnenue apudmeTndeckux KOpHEH HaTypaabHOU 1
CTETIEHU
12 VYnporeHue BeIpaxXeHuil, coepKaimux apuMeTniecKuit 1
KOpPEHb HATypAJIbHOM CTENIEHU
13 Crenenb ¢ pallMOHaIbHBIM MOKa3atenaeM. CBOWCTBA CTETICHH C 1
palMOHANIBHBIM ITOKa3aTeIeM
14 CreneHb ¢ IEHCTBUTEIBHBIM MTOKa3aTelIeM 1




VYpouieHue BIpaKEHUM, COAEPKAIIMNX CTEIIEHD C

15 JEHCTBUTEIBLHBIM IT0KA3aTEIEM
16 [ToBTopenue Tembl «CTeneHb C NEUCTBUTEIbHBIM
ITOKa3aTeIeM»
17 KonTposbnas padora Ne 1 mo reme:
«CreneHs ¢ AefCTBUTEIBHBIM NIOKA3aTEJIEM)
Crenennast pynkuus (13 4.)
18 Crenennast pyHKIus, €€ CBOWCTBA U TpaduK
19 | Iloctpoenue rpadukoB cTENEHHBIX (DYHKITUI
20 | CpaBHEHUE 3HAaYEHUM BBIPAKEHUH, COAEPKAIINUX CTEIIEHb
21 B3aumHuo obpatHbie GyHKIMA
22 | CnoxHble QyHKIHH
23 | dpobHo-nuHeiiHas GpyHKIUSA
24 PaBHOCUITbHBIE YpaBHEHUSA
25 PaBHOCHITEHBIE HEpPABEHCTBA
26 | UppaunoHaibHbIE ypaBHEHUS
27 Pemenne nppanoHaIbHBIX YPaBHEHUN
28 | UppauroHanbHble HEPABEHCTBA
29 [ToBTOpenue Tembl: «CteneHHas GyHKIIHS
30 KonTtpouabnas padora Ne 2 no teme: «CreneHHas
GyHxums»
oka3aTenbnast pynkuus (10 4.)
31 [TokazarenpHas QyHKIHs, €€ CBOMCTBA U TpaduK
32 | [locrpoenue rpaduka mokasareabHOM QyHKIINN
33 [Toka3zaTenbHbIe ypaBHEHUS
34 | Pemenue nokasaTreabHbIX YpaBHEHUI
35 [TokazaTenbHbIE HEPABEHCTBA
36 | Pemenue nokasareabHbIX HEPABEHCTB
37 | CucreMbl IOKa3aTeIbHBIX YPaBHEHUI
38 Cucrembl TOKa3aTENbHBIX HEPABEHCTB




39

IToBTOpenue Tembl: «IlokazarenbHast QyHKIMS»

Kountpoasnas padora Ne 3 mo teme «Iloka3zarenbHast

40

byHkums».
Jlorapugmnueckas pynkuus (18 4.)

41 [Tonstue norapudma yucna. OCHOBHOE JIOTapuhMUIECKOE
TOXJIECTBO

42 | Beruucnenue jgorapudmon

43 CgoiicTBa norapumMoB: orapudm Ipou3BeICHUS U YACTHOTO

44 | CpoiicTBa orapu@moB: jorapudm cTerneHu

45 CgoiicTBa orapudmoB: jorapudm CTerneHn

46 Hecstuunbie norapudmsl. Yucno e. DKCOHEHTa.
Hatypanbabie norapudmsl

47 dopmyiia nepexoia K HOBOMY OCHOBaHHUIO

48 | ®opmyna nepexosa K HOBOMY OCHOBaHUIO

49 | Jlorapudpmudeckas QyHKIHsI, €€ CBOMCTBA U Tpaduk

50 | Iloctpoenue rpaduka sorapupMuiIecKont GyHKIIHHA

51 Jlorapudmuueckre ypaBHeHUS

52 Pemenue norapupmMuyuecknx ypaBHEHUN

53 | Pemenue norapuMuyeckux ypaBHEHUH

54 Pemrenue cucrem norapupMuueckux ypaBHEHUN

55 Jlorapudmuueckue HepaBeHCTBA.

56 | Pemenwne norapuMuyecKix HEPaBEHCTB.

57 | IloBropenue Temsl: «Jlorapudmudeckas QyHKIHS

53 KonTtposbnas padora Ne 4 mo reme «Jlorapudpmmnueckasn
byHkums»

Tpuronomerpnueckne popmyJisi (20 4.)

59 Pannannas mepa yria. IIoBOpoT TOUKM BOKPYT Hadasia
KOOpJIUHAT

60 Koopaunatsel TOUKH, MOTYy4YE€HHON TOBOPOTOM BOKpPYT Hayala
KOOpJMHAT Ha 3aJJaHHBIN yToJl

61 Onpenenenre cuHyca, KOCUHYCa IPOU3BOJIBHOTO yria




62

OnpeneneHI/Ie TAHI'CHCA U KOTAHT'CHCA IMTPOU3BOJIBHOI'O YIJia

63 3HaKu CMHYyCa, KOCMHYCa U TaHI€HCa

64 3aBUCUMOCTb MEX/ly CHHYCOM, KOCUHYCOM M TaH[€HCOM
OJIHOTO U TOTO K€ yrjia
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.

65 [TpeoOpa3oBanue MPOCTEHIIUX TPUTOHOMETPUIECKUX
BBIPAYKECHHI

66 Tpuronomerpuueckue ToxaecTsa. [Ipumenenue
TPUTOHOMETPUUECKUX TOXAECTB MIPHU YIPOIIEHUS BHIPAKEHUIN

67 | Jloka3zaTeabCTBO TPUTOHOMETPUUYECKHUX TOXKIECTB

68 CuHyc, KOCUHY ¥ TaHT€HC yTJIOB 0. U —(.

69 ®opmyisl cnoxeHus. CUHYC ¥ KOCUHYC CYMMBI U Pa3HOCTHU
JIByX YIJIOB

70 @opMyIbl CI0KEeHUs. TaHT€HC CYMMBI U Pa3HOCTH JABYX
YIJIOB

71 [Tpumenenne GopMys CIOKESHHS IPU YIIPOIIICHUT
BBIPAXXCHUI U I0KA3aTENbCTBE TOKICCTB

72 | CuHycC, KOCUHYC M TaHT'€HC JJBOMHOIO yria

73 | ®opMyJibl IPUBEIACHUS

74 [Tpumenenue hopmyn NPUBEACHUS MIPH BBIYUCICHUSAX U
YOPOIIEHUH TPUTOHOMETPUUYECKUX BBIPAXKEHUMN

75 CyMMa 1 pa3HOCTh CHHYCOB

76 CymMa 1 pa3HOCTh KOCHHYCOB

77 [ToBTOpenue Tembl: « TpuroHomeTpuueckue GopMyTbD»

73 KonTtpoubsHas padora Ne 5 no Teme
«Tpuronomerpuueckue Gpopmyabi»

Tpuronomerpuuyeckue ypapHenus (20 u4.)

79 | YpaBHeHue cos X=a. ApKOCHUHYC YUCIIa

80 | Pemenue nmpocTeinx ypaBHEHHUH cOS X=a

81 Brluncnenue apkkocruHyca 4uciia

82 VYpaBHeHue sin X = a. ApKCUHYC Yncia

83 Pemenne npocreimmx ypaBHeHUH sin X = a




84

Breraucnenune ApKCHUHYCa YucCiia

85 VYpaBHeHue tg X =a. ApKTaHI€HC Yncia

86 Pemenue npocreimumx ypaBHeHH tg X =a

R7 TpuroHoMmerprudeckue ypaBHEHHUs, CBOISIIUECS K
anreOpanyeckum

88 OnHOpOoIHBIE YPABHEHUS

89 | JIunelinble ypaBHEHHUS

90 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN

91 Mertoa pa3nokeHus: Ha MHOKUTEIN

92 | Metoa 3aMeHbl HEU3BECTHOTO

93 MeTo1 OLIEHKH JIEBOM U MPABOM YacTei
TPUTOHOMETPUUYECKOTO YpaBHEHHUS

94 | CucreMbl TPUTOHOMETPUYECKUX YPABHEHUN

95 TpuronomeTpudyeckue HEpaBEHCTBA

96 | PemeHue TpUrOoHOMETPUUECKUX HEPABEHCTB

97 | IloBTOpeHue TeMbl: « TpUroHOMETpUUYECKHUE YPABHEHUS»

08 KonTpoabHasi padora Ne 6 mo reme
«Tpuronomerpuyeckne ypaBHeHH s

HoBTOpenue (7 4.)

99 CreneHsb ¢ IeHCTBUTENBHBIM MOKa3aTeneM. MppanyoHanbHbie
YpaBHEHHUS

100 | [TokazarenbHblE ypaBHEHUS 1 HEPABEHCTBA

101 | JlorapupmMuyeckue ypaBHEHUS 1 HEPABEHCTBA

102 | TpuroHomeTpuyecKre ypaBHEHUS U HEPABEHCTBA

103 | MroroBast KOHTpoJIbHAs paboTa

104 | AHanu3 UTOTOBOM KOHTPOJILHOM PabOThI

105 | Pe3eps




TemaTuueckoe IJIAHUPOBAHME 110 anreﬁpe H HAYaJI1aM aHaJIn3a

Kaace: 11

Yuureas: B. U. CanbuukoBa

KounyecTBOo yacoB mo yueOHoMy miiany: Bcero — 102 yacos; B Hexe 110 — 3 yaca
IInaHOBBIX KOHTPOJIBLHBIX padoT: 7

IInanupoBaHue cOCTaBJIEHO HA OCHOBE:

1. ®enepaibHOTO rocy1apCTBEHHOr0 00Pa30BaTEJIbHOI0 CTAHAAPTA

2. OcHoBHOI o0pa3oBaTtebHOM porpammbl MBOY Jlonanaunckoii COLI

3. Yyeonoro miaana MBOY Jlonanaguackoin COII

4. Coopuuxka padouux nporpamm 10-11 kiaccsl. Ajiredpa u HaYaJIa MATEMATHYECKOT0

a”Haymn3a: 0a30BbIi M yriy0/1eHHbIH YPOBHHU / coctaBuTesab T.A. Bypmucrposa —
M.: IIpocBemenne, 2018r.

5. YueOHuka: Aiaredpa u Hayajla MaTeMaTH4YecKoro anaausa 11 kiace.
ABTtopsl FO.M. Koasirun, M.B. Tkauésa, H.E. ®énopoa, M.HU. lllad0ynun — M.:
IIpocBemenue 2020r.

Ne Koa-Bo JlaTa
Tema ypoxka
YpPoKa JacoB TUIaH \ dakT
Tpuronomerpnueckue pynkuuu (19 4.)

1 Tpuronomerpudeckue QyHKIHH 1

) OO0nacTp ornpeneneHus] TPUTOHOMETPHYECKUX (OyHKITHHA. 1
MHOXecTBO 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKLUI

3 YéTHOCTB, HEYETHOCTH TPUTOHOMETPUIECKUX (PYHKITHIA 1

4 [leproIMYHOCTD TPUTOHOMETPUIECKUX (PYHKIUI 1

5 Haumenbmmii meproa mepuogndecKux QyHKIAN 1

6 I'paduk pyHkmm y = cos x 1

7 CaoiicTBa GyHKIIMH Y = COS X 1

8 I'paduk Pynkumu y = sin x 1

9 CaoifcTBa GyHKIMHU Y = sin X 1

10 | Oyskus y = tgx, ee CBOHCTBA U rpaduK 1

11 @OyHKIMA y = ctgX, ee CBOMCTBa U rpaduk 1

12 Pemenue 3aga4 ¢ moMOIIbIO CBOMCTB TPUTOHOMETPUYECKHUX 1
byHKIUI

13 OOpatHbIe TPUTOHOMETPHYECKUE HYHKIIUH 1

14 | OGpatHble TpUrOHOMETpUYECKHE (QYHKIIUN 1

15 | I'paduxu 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKINH 1

16 [IpeobpazoBanue rpadyuKOB TPUTOHOMETPUUECKHUX (DYHKITHH C 1
IIOMOUIBIO CABUTa BJOJIb OCEH KOOpAMHAT




ITpeoOpazoBanue rpaUKOB TPUTOHOMETPUUECKUX (PYHKLHIL ¢

17 ITOMOILBIO PACTSKEHUS M CKATHSI OTHOCUTENIBHO OCEH
KOOpJAUHAT

18 | IlocTpoeHue rpaduKoB TPUTOHOMETPUIECKUX (PYHKLUI

19 KonTtpoubHnas padora Nel « Tpuronomerpnueckue
byHkunm»

IIpousBonHas u e€é reomerpuyeckuii cMbici (20 4.)

20 | IIpenen uncaoBOM NOCIENOBATENBHOCTH

21 Brluncnenue npenenos nociaeq0BaTeIbHOCTH

22 | IlonsTtue npenena GyHKIUU B TOUKE

23 [TonsTue npenena GyHKIMU Ha OECKOHEYHOCTH.
CaoiicTBa npezienoB GpyHKINH

24 | BeruncneHue npeaenoB QyHKIUHA

75 HenpepsiBHOCT pyHKIIMH. CBOMCTBA HEMPEPHIBHBIX
byHKIUI

26 | AcuMITOTHI

27 | Onpenenenue npou3BogHoM. [IponsBoaHas GyHKIUN B TOUKE

28 | IIpousBosnHas CyMMBl

29 | IlpousBosHas NPOU3BEIEHUS U YaCTHOTO

30 | Boluncnenue npou3BOAHBIX

31 Brruncnenue npon3BoaHbIX

32 | [Ipou3BoaHas CI0KHON (QyHKIIUU

33 [Tpon3BoHas cTeneHHON (QyHKIINH

34 [Tpoun3BoHBIE TPUTOHOMETPUIECKUX (yHKITHMA

35 [TpousBoHas MOKa3aTeIbHOU U JorapudMUIecKor QyHKITUN

36 VYrnoBo# koaddurmeHT npsimoid. ['eomeTpuueckuii CMbICIT
MIPOU3BOJAHOMN

37 | YpaBHeHue KacaTtenbHOH K rpaduky QyHKIUN

38 Pemenue 3anau no reme: «lIpousBonnas u eé
Tre€OMETPUUYECKUN CMBICI

39 KonTpoabHnasi padora Ne2 «IIpouszBoaHas u eé
reoMeTPpUYEeCKHH CMBICII»

IIpuMeHeHne NPpoN3BOAHOI K HccaeqoBaHnI0 GyHknui (16 4.)
40 Bospacranue u yosiBanue pyHkiuu. JlocrarouHoe ycioBue

BO3pacTaHUsl U yObIBaHUS (PyHKIIUH




HaxoxneHne npoMeKyTKOB BO3pAaCTaHUs U YOBIBAaHHS

41
byHKIII

4 OkctpemyMmbl GyHKIMU. Heobxonumele U JOCTaTOYHBIE
ycnoBus skcTpeMyma. Haxoxaenue skeTpeMyMoB (QyHKIMNA

43 Touku MUHMMYyMa U TOUYKH MakcumyMa. MccnenoBanue
(GYHKIIUU Ha SKCTPEMYMEBI

44 | HauOosnpliee 1 HaMMEHbIIIEE 3HAUCHUE (PYHKIIUN HA OTPE3KE

45 Pemenue 3a1ay Ha HaXOXKAEHUE HAUOOJBILIETO U
HAUMEHBIIIETO 3HAUYCHUN (PYHKIHH

46 [IpumeneHnne nporu3BOHOMN MTPU PENICHUU MPUKIAAHBIX 337024

47 [IpousBogHas BTOPOro Mopsika, €€ reOMETPUIECKUN U
(bu3HYeCKuil CMBICT

48 [Tnan uccienoBanust GyHKINH

49 HccnenoBanmne GpyHKIMH ¢ TOMOIIBIO TIPOU3BOIHON U
MOCTpOeHUE rpaduka

50 Haxoxnenue acumnTot rpaduka

51 [Toctpoenue rpaduxoB pyHKIMHA

52 Pemenne ypaBHeHHId ¢ UCTIOTB30BaHUEM TpaduKOB QYHKIUI

53 [Ipumenenne nporu3BOIHOM ITPU PELLIEHUH 3a7a4

54 Pewmenne 3anad o reme «IIpuMeHenne npon3BoIHON

55 KonTpoabnas padora Ne3 «IIpuMeHeHre MPOU3BOTHON»

IlepBooOpa3nas u uaTerpaj (12 4.)

56 | [lepBooOpasuas. OnpenenacHue MepBooOpasHOn

57 [TpaBwia HaX0XICHUS TIEPBOOOPA3HBIX

58 | IlepBooOpa3HbIe 37IeMEHTAPHBIX (DYHKITHI

59 | Boruncnenue nepBooOpa3HbIX

60 OnpenenéHHblid UHTETPAIT

61 ®opmyna Herotona-JleitOnua

62 | BerunciieHre UHTETPaJioB

63 Brrarcnenue miomasiei miockux GUryp ¢ moMoInso
MHTErpasa

64 | Pemenue 3a1a4y Ha BHIYMCIIEHUE IUIOMIAJEH MIOCKUX (QUTYDP

65 [TpuMeHEeHHE UHTETPAIOB TS PEeIICHUsT (PU3HUYSCKUX 3314

66 | Pemenue 3amau no teme «llepBooOpa3Has u UHTETpaI»




67

KonTpoabHas padora Ne4 «IlepBooOpa3Hasi 1 MHHTErpaj»

KomOunaTopuka (10 u.)

68 | IIpaBmiio npou3BeaeHUS
69 | Pa3menieHus ¢ mOBTOPEHUSIMU
70 [TepecranoBku
71 Pemenue 3aga4 Ha nepecTaHOBKHU
72 Pa3mernienus 6e3 moBTOpEeHMIA
73 Couetanus 6e3 MOBTOPEHUI
74 Pemenue 3anay Ha couetanusi 6€3 MOBTOPEHUM
75 bunom Herorona
76 | Pemenue 3agau no reme «KomOunaTopuka»
77 KonTpoasnas padora NeS «KomOunaropuka
JJieMeHThI TeOPpUHU BeposiTHOCTEMH (9 4.)
78 Buner coOprTHit
79 | KomOunanmu codbrtuii. [IpoTHBOIMOIOKHBIE COOBITHS
20 BeposTHOCTH COOBITHSI C pABHOBO3MOKHBIMHU HCXO/IaMHU.
Krnaccuueckoe onpezeneHue BEposSTHOCTU
81 HecoBmecTHbIe cOOBITHS
82 | BepoATHOCTh CYMMBI IBYX HECOBMECTHBIX COOBITHIA
83 HesaBucumeblie coObITHS
84 | BepoATHOCTh NMPOU3BEACHUS HE3aBUCHUMBIX COOBITHIT
85 Pemenne 3a1a4 Ha HaXOKECHUE BEPOSITHOCTH
36 KOHTpOJIbHaSj padora Ne6 «1eMeHTHI TEOPHH
BEPOSITHOCTE»
HUrorosoe nosropenue (16 4.)
87 | Crenennas QyHKIUs
88 | IlokazarenpHas QyHKIUS
89 | Jlorapudmuueckas GpyHkIms
90 | Jlorapudmudeckas QpyHKIus
91 Tpuronomerpudeckue QyHKIHH




92

TpuronomeTpuyeckue ypaBHEHHUs

93 | TpuroHoMeTpUYECKUE YpaBHEHUS

94 [TpounsBoHas

95 [TpousBoaHas

96 [Ipumenenue nporu3BOIHON

97 [Ipumenenue nporu3BOIHON

98 | IlepBooOpa3Has

99 | KombuHaropuka. D1eMeHTbl TEOPUH BEPOSATHOCTEH
100 | UToroBast KOHTpONbHAs paboTa

101 | AHanu3 UTOTOBOI KOHTPOJIBHOM PabOTHI

102 | Peseps




TemaTuyeckoe NVIAHUPOBAHME 10 TeOMETPHUHU

Kumacc: 10
Yuuteas: B. U. CaabHukoBa

KosmyecTBO 4acoB 1o yueOHOMY 1JIaHy: Bcero — 70 yacoB; B HeJeJI10 — 2 yaca

Ils1aHOBBIX KOHTPOJIBHBIX PadoT: 4
IlnanupoBaHue cOCTABJIEHO HA OCHOBE:
1. ®enepaibHOTO rocy1IapCTBEHHOT0 00Pa30BaTeIbLHOI0 CTAHIAPTA

2. OcHoBHOI1 00pa3oBaTtenbHOl nporpammbl MBOY Jlonananuckoii COL

3. Yueonoro niiana MBOY Jlonananuckoii COI
4. IIporpammbl 001eodpa3oBaTebHBIX yupe:xaenni. I'eomerpus 10-11

CocraBurean: T. A. Bypmucrposa — M.: IIpocBemenue, 2018r.

5. YueOnuka: I'eomerpus, 10-11 kiaaccel. ABTopsl JI.C. Atanacsau, B.®. byry3os, C.b.
Kanomues, E.I'. [To3usik — M.: [IpocBemenne, 2020r.

Ne Koua-Bo Jara
Tema ypoka
ypoka acoB IUIaH \ dakT
Beenenue (5 u.)
1 [Ipenmet ctepeomeTpun. OCHOBHBIE TOHATHS U AKCHOMBI 1
CTEpPEOMETPUU
2 CrnencTBus U3 aKCUOM 1
3 CrnencTBus U3 aKkCHOM 1
4 Pemenue 3aga4 Ha NIpUMEHEHUE aKCUOM U CJIEACTBUM U3 1
aKCHOM
5 Pemenue 3aga4 Ha NpUMEHEHUE aKCUOM U CIEACTBUN U3 1
aKCHOM
I[HapanneJbHOCTH NPAMBIX U IJI0cKOCTEH (19 4.)
6 [TapannenpHbIe IPSIMBIE B IPOCTPAHCTBE 1
7 [TapannenbHOCTh TpEX MPSAMBIX 1
8 [TapannenbHOCTh NMPSIMOM U TIJIOCKOCTH 1
9 Pemrenue 3amau Ha napayiienbHOCTh NPSAMON U MIIOCKOCTH 1
10 Pewrenue 3amau Ha napayIebHOCTD NMPSMBIX, 1
napauieTbHOCTh
11 CxkpenuBaromuecs mpsiMbie 1
12 VYTriasl ¢ COHanpaBIE€HHBIMA CTOPOHAMM 1
13 VYroa Mexay NpsMbIMU 1
14 Peurenue 3a1au Ha B3aMMHOE pacIonoKEHUE MPSIMBIX B 1
MIPOCTPAHCTBE
15 [TapamnensHbie iockocTu. CBOMCTBA MapaJlICIbHBIX 1

IJIOCKOCTEN




16

Pemenue 3agau Ha napajuieIbHOCTh TIOCKOCTEN

17 Tetpasap

18 | Mapamnenenunen. Kyo

19 [Toctpoenue ceuenuit Terpasapa

20 [TocTpoenue ceueHuit mapasienenunena

21 Pemenue 3a1a4 Ha NOCTpOECHHE CEUEHUI

2 Pemenue 37184 10 TeMe «lTapannenbHOCTb NPSMBIX U
IJIOCKOCTEN

23 Pewmenue 37184 10 TeMe «lTapannenbHOCTb NPSMBIX U
IJIOCKOCTEN

24 KonTtpouabnas paﬁoTau.N‘gl no reme: «Ilapaie1bHOCTD
NPSAMBIX U IUI0CKOCTE»

IlepneHAMKYJIAPHOCTHL NPAMBIX H II0CKOCTeH (20 41.)

25 [lepnienauKysipHbIE IPSIMbBIE B IPOCTPAHCTBE

26 | [lapannenbHble NpsIMbIE, NEPIEHIUKYIISIPHBIE ITIOCKOCTH

27 [lepnieHAMKYIAPHOCTD MPSAMOU U TUIOCKOCTH

78 Pemenue 3ana4 Ha NepHeHIUKYISIPHOCTD NIPSIMON 1
IJIOCKOCTH

29 [TepienaAMKYJsAp ¥ HAKJIOHHBIE

30 PaccrostHre OT TOUKM 10 IIIOCKOCTH, OT IPSMOM 10
IJIOCKOCTH, MEXAY NapajuleIbHbIMU IUIOCKOCTSIMU

31 Teopema o Tpex nepneHAuKyIsIpax

37 Pemenue 3a1ay Ha IPUMEHEHHUE TEOPEMBI O TPEX
HEPIEHIUKYIpax

33 Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX
HEPIECHIUKYIIPax

34 | Yron Mexay npsiMoi U IJIOCKOCTBIO

35 JIByrpaHHBIN YIoJI, TUHEHHBIN YroJl ABYTPAHHOTO yria

36 | IIpu3Hak nepneHuKyISIPHOCTH ABYX IUIOCKOCTEN

37 [IpsamoyronbHBII napauieIenuIe

38 CBoiicTBa MpSIMOYTOJILHOTO MapajuieJenumnea

39 | Pemenue 3a1a4 Ha NPSIMOYTOJIbHBIN HapaslieIeHIe ]

40 Pemenue 3aga4 Ha NepHIEeHIUKYJISIPHOCTh B TPOCTPAHCTBE

41 Pemenue 3aga4 Ha NOCTpOEHKE JIMHEHHOTO yIJia IBYTPAHHOTO




Pemrenne 3a1ad Ha HaXOKAEHUE yTiIa MEXAY IIPSIMON U

42 IJIOCKOCTBIO, yTila MEXAY MJIOCKOCTSIMU

43 Pemrenue 3ana4d Ha NEPHEHAMKYJISIPHOCTD B IIPOCTPAHCTBE

44 KonTpoasHas padora Ne2 no teme:
«IlepneHANKYJIAPHOCTb NPSAMBIX U IVIOCKOCTEI

Mmuororpannnku (16 4.)

45 [Tonstue Muororpannuka. Beprmmnel, pedpa, rpanu
MHOI'OTPaHHHUKA

46 | Ilpusma. IIpsimasi, HaKJIOHHAs, TpaBUJIbHAS ITPU3Ma

47 [lmomaae MOBEpPXHOCTH MPU3MBI

48 Pemenue 3a1ay Ha HaXOXKAEHHE IIJIOUIAIA TOBEPXHOCTU
MIPU3MBI

49 [Tupamupa, ee reMEHTHI

50 Pemrenne 3a1a4 Ha HaXOXKAEHUE TUIOMAAN TOBEPXHOCTH
MApaMUIbI

51 [IpaBunbpHas nupamua

52 Pemenue 3aga4 Ha NpaBUIIBHYO TUPaAMUTY

53 VYceuennas nupamuaa

54 CummMeTpus B TPOCTPAHCTBE.

55 [IpaBuibHBIE MHOTOTPAHHUKH

56 CummMmetpus B KyOe, B mapasieienuree, B Ipu3Me u
nupamuie

57 | DnemMeHTbl CAMMETPUHN IPABUIBHBIX MHOTOTPAHHUKOB

58 Pa3BepTky npaBUIbHBIX MHOTOTPAHHUKOB

59 Pemenue 3agau no reme « MHOTOrpaHHUKU»

60 | KonTpoubHasi pabora Ne3 mo Tteme: « MHOrorpaHHMKID)

IHoBTOpenue (10 4.)

61 [TapanienbHOCTh NPSIMBIX U TJIOCKOCTEH

62 | IlepneHAUKYJISPHOCT IPSIMBIX U IJIOCKOCTEH

63 IlepnieHqUKYIAPHOCTD NPSAMBIX U INIOCKOCTEN

64 MHororpanHuku. Pemenne 3a1a4 Ha MHOTOTPAaHHUKHU

65 MHororpansuku. Pemenue 3a1a4 Ha MHOTOIpaHHUKH

66 | UToroBasi KOHTpoJIbHasi padoTa




67

AHanu3 UTOrOBOM KOHTPOJIBLHOU pabOTHI

68 | Pe3zeps
69 | Pe3eps
70 | Pe3epB




TemaTuyeckoe NVIAHUPOBAHME 10 TeOMETPHUHU

Kuaacce: 11
Yuuteas: B. U. CaabHukoBa

KosmyecTBO 4acoB 1o yueOHOMY IJIaHY: Bcero — 68 yacoB; B Hees110 — 2 yaca

Ils1aHOBBIX KOHTPOJIBHBIX PadoT: 4
IlnanupoBaHue cOCTABJIEHO HA OCHOBE:

1. ®enepaabHOro rocyIapcTBEHHOr0 00PA30BATEILHOI0 CTAHAAPTA

2. OcHoBHOI1 00pa3oBaTtenbHOl nporpammbl MBOY Jlonananuckoii COL

3. Yueonoro miiana MBOY Jlonanaunckoii COI

4. IIporpammbl 001eodpa3oBaTebHBIX yupe:xaenni. I'eomerpus 10-11

CocraBurean: T. A. Bypmucrposa — M.: IIpocBemenue, 2018r.

5. YueOnuka: I'eomerpus, 10-11 kiaaccel. ABTopsl JI.C. Atanacsau, B.®. byry3os, C.b.

Kanomues, E.I'. [To3usik — M.: [IpocBemenne, 2020r.

Ne Koua-Bo Jara
Tema ypoka
ypoka acoB IUIaH \ dakT
Hunaunaap, konyc u map (16 4.)
1 Hunmuaapudeckast noBepxHOCTh. Lunuuap 1
2 CedeHust HMIIMHAPA 1
3 dopmyiia MIOMEAaM MOBEPXHOCTH HIWJIMHAPA 1
Pemrenue 3amau Ha HaXOXKIEHUE TUIOMIATN CCUCHHMS
4 1
WIMH]IPA, TUIOMIaId TOBEPXHOCTH IHIUHAPA
5 Pemrenue 3a1au Ha HAXOXK/IEHUE TUIOLIATU CEUCHUS 1
UWIMH]IPA, TUIOUIaId MOBEPXHOCTH IHJINHAPA
6 Konnueckas noBepxHocTsb. Konyc 1
7 dopmyiia MIOAa1 MOBEPXHOCTU KOHYyCa 1
8 VYcedeHHbl KOHYC 1
9 Pemrenue 3a1au Ha HaXOXKAECHUE TUTOMIAIN TTIOBEPXHOCTH 1

KOHYCa, YCCUHCHHOI'O KOHYCa

10 | Cdepa u map, ux ceueHust

11 VYpaBHeHue chepbl

12 | B3aumHoe pacnosioxeHue cepsl U MI0CKOCTH.

13 KacarenpHas mnockocTs k cepe

14 | Pemenue 3a1a4 Ha MHOTOI'PaHHUKH, LIWIMHAP, KOHYC U I1ap

15 Pemrenue 3a1a4d Ha BIIMCAaHHBIE U ONMCAHHBIE KPYIJIBIE TENA

KonTtpoubnas padora Nel mo teme: «lnaunap, konyc u
map»

16




Oo0bembl Tea (18 4.)

17 | Ilonstue oobema. CBoiicTBa 00HEMOB

18 O0BeM IIPSIMOYTOIBHOTO TTapaJUIeIICITUIIC /1A

19 | O6BbeM mpsiMOit TPU3MBI

20 O6bem mumHapa. OTHOIIEHHE 00HEMOB MOJOOHBIX TEIl

21 Pemenue 3amau Ha BEIYHCIICEHHE 00beMa MPSIMOU TTPU3MBI

22 Pemenue 3a1au Ha BEIYHCIICHHE 00ObEeMa IIIHMHIPA

23 OObeM HaKJIOHHOM MPU3MBI

24 | O0bem nupamuabl. O0beM yCeUeHHONW MHUpaMUIbI

75 Pemenue 3aja1 Ha BbIUCIICHAE o0BemMa MUpaMubl,
YCEUEHHOHN MUPaMHUTIBI

26 | O6Bem KoHYyCa

27 | OOBeM yceueHHOTO KOHyca

78 Pemenue 3anay Ha BeIYMCIIEHHE 00BEMOB KOHYCA,
YCEUYEHHOT'0 KOHyCa

29 | O6bem mapa

30 | OGbeM MIapoBOro CerMeHTa

31 | O6bem mapoBoro cios. O0beM M1apoBOrO CEKTOPa

3 Pemerume 3a/1ay Ha BBIYKCIICHHE 00beMa Imapa u 00beMOB
gacTeil mapa

33 Pemenue 3a1a4y Ha BeIYHCIIEHUE 0OHEMOB MHOTOTPAHHUKOB U
KPYTIBIX TEJ

34 | KouTpoabHasi padora Ne2 no teme «O0beMbl TeD»

BekTopsl B npocTpancTse (6 4.)

35 [TonsiTHE BEKTOpA B IPOCTPAHCTBE

36 | CnoxxeHue U BBIYUTAHUE BEKTOPOB

37 YMHOKEHHE BEKTOpa Ha YUCIIO

38 KommanapHbie BEKTOPBI

39 Paznoxxenue BekTopa 1o TpeM HEKOMILJIAaHAPHBIM BEKTOpaM

40 | Pemenue 3ama4 o teMe: «BeKTOpbI B MPOCTPAHCTBE

MeTtoa koopauHat B nmpocTpaHcTie (14 4.)
41 [IpssmoyronbpHasi cucTeMa KOOPAUHAT B IPOCTPAHCTBE




42

Koopaunats! BekTopa

43 CBsi3p MEX]ly KOOpIMHATAMU BEKTOpPA U KOOPAUHATAMHU TOYEK

44 Koopaunatsl cepeinHbl OTpe3Ka

45 Boruncnenue 1iMHbI BEKTOPA MO0 €r0 KOOpAUHATAM.
PaccrosiHne Mexty 1ByMs TOUKaMHU

46 | Pemenue 3a1au ¢ MOMOIIBIO METO/Ia KOOPIMHAT

47 | Yron mexnay Bekropamu. CKalsipHOE MPOU3BEJICHIE BEKTOPOB

48 | BeiuucneHnue yrioB MEXAy MpsIMbIMU

49 Brrunciienue yria Mexay NpsMou U IIIOCKOCTHIO. Y paBHEHHUE
IJIOCKOCTH

50 Pemienue 3a1a4 Ha BBIYKMCICHUE YIJIOB MEXAY BEKTOPAMH,
MEXy IPSAMbBIMH, MEXKIY IPSIMON U INIOCKOCTHIO

51 IlenTpanpHas cuMMeTpus B pocTpaHcTBe. OceBast
CUMMETpPHUS B IPOCTPAHCTBE

52 | 3epkanpHas cummeTtpus. [lapamiensHblil nepeHoc

53 Pewmenune 3amad o reme «Mero KOOpAUHAT

54 KonTtposbHnas padora Ne3 mo teme: «Meton KoopauHaT B
NPOCTPAHCTBE»

IMoBTOpenue (14 4.)

55 [TapamienbsHOCTh B IPOCTPAHCTBE

56 IlepnieHqUKyYISPHOCTD B IPOCTPAHCTBE

57 | MHOrorpaHHUKH

58 | Pemenue 3a1ay Ha MHOTOIpaHHUKU

59 | BexkTopsl B IPOCTpaHCTBE

60 Meto KOOpAMHAT B MPOCTPAHCTBE

61 Hunmuaap, KoHyC, map

62 Pemienue 3aa4 Ha BIMCaHHBIE M ONMCAHHBIE KPYTJIble
Tena

63 | O0beMsI Ten

64 Pemenue 3a1a4y Ha BbIYMCIICHUE TIOMIAAEH
MOBEpXHOCTEH U 00BEMOB TET

65 HToroBasi KOHTpPoOJIbLHasI padoTa

66 | AHanu3 UTOTOBOIM KOHTPOJILHOM PabOTHI

67 | Pezepn




68

Peszeps
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