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IHosicHUTEIBbHAA 3AIIMCKA

Pabouas nporpamma no marematuke it 10 - 11 kinacca pa3paboTaHa U cocTaBjieHa B
COOTBETCTBUHM C (pelepalibHbIM KOMIIOHEHTOM TOCYJapCTBEHHOIO CTaHAApTa HAYaJIbHOTO
00111er0, OCHOBHOT'O O0IIIETO U CPEAHETO (TIOTHOTO) 00IIer0 00pa30BaHUsI HA OCHOBAHHH:

- Ilpuka3z MunuctepctBa obpazoBanusi u Hayku P® No 413 ot 17 mas 2012 roma «O06
YTBEPXKACHUH U BBEACHUU B ACHCTBHE (PeiepaIbHOTO rOCyAapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJapTa CPeHEro 00IIero o0pa3oBaHUsmy;

- IIpukaz MunoOpazoBanus Poccum No 1645 ot 29 npexabps 2014 roma «O
BHECCHUH H3MEHEHUM B TIpuka3 MMHHCTEpPCTBa 00pa3oBaHUs M Hayku Poccuiickoit
deneparuu ot 17 mas 2012 r. Ne 413 «O0 yTBepkaeHun peaepanbHOTO roCy1apCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAapTa CpeaHero (IMOJHOTO) 001Iero o0pa3oBaHusm;

- Ilpuka3z Muno6pazoBanus Poccun ot 31 nexabps 2015r. Ne 1578 «O BHecenuu
U3MEHeHUN B (denepanbHbId TOCYAapCTBEHHBIA 00pa30BaTeNbHBIA CTaHAAPT CPEIAHETO
oOmero oOpa3oBaHusA, YTBEPXKACHHBIM NpHKa3oM MwuHHCTEpcTBa 00pa30BaHHUS U HAYKH
Poccuiickon ®@enepanuu ot 17 mas 2012r. Ne 413;

- [Tpuka3z MunoOpnayku Poccum ot 29 urons 2017r. Ne 613 «O BHeceHuu
M3MEHEHH B  (eaepalibHBIA TOCYJAapCTBEHHBIM CTaHIApT o0Omero o0pa3oBaHus,
YTBEPKJICHHBIM NpHKa3oM MuHuctepcTBa oOpa3zoBaHus W Hayku Poccuiickoit denepanuu
oT17 mast 2012r. Ne 413»;

- ®enepanbubiii 3akoH PO ot 29 nekabps 2012 r Ne 273-03 «O06 obOpazoBanuu B
Poccutickon ®@enepanum»;

- @denepanbHbll MepedeHb Y4EeOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX)
MunucrepcTBOM 00pa3oBanusi U Hayku P® k wucnosib3oBaHuio B 00pa3oBaTEILHOM
nporiecce B 0011eo0pa3oBaTeIbHbIX MIKOJIAX;

- ITucemo Munuctepcta oopazoanusi PO Noe 08-1786 ot 28.10.2015;

- IIucemo MunucrepctBa oopazoanus CepioBckoii odmactu Ne 02-01-81/ 2081
ot 15.03.2016 «O BHeceHnM U3MEHEHMI B MpuKa3sl MuHoOpHayku Poccuu, yTBepkaarome
OI'OC HOO, ©I'0OC OO0 u ©I'0C COO»;

- 3meHeHust B 0a3MCHBIA y4eOHbIN T1aH 00111e00pa3oBaTeNbHbIX yupexaeHuii PO,
yTBEpKJIeHHbIE TIprKa3zoM MunooOpaszoBanus Poccun ot 3 uronst 2011 roma Ne1994;

- IIpumepHbie mporpaMmbl 10 Y4€OHBIM IIPEIMETAM;

-  IlpumepHas ocHOBHasi oOpa3oBaTeibHasi MpPOrpaMMa OCHOBHOIO OOIIEro
obOpa3zoBaHus 0100peHa peleHreM (peaepabHOro yaeOHO-METOIMYECKOTO OOBEIMHECHUS 10
oOmeMy ob6pazoBanuto (MpotTokoa oT 28 utons 2016 1. Ne 2/16-3);

- JlokanpHBIE  aKTBl ~ OpraHU3AIMM, OCYIIECTBIAIONICH  00pa3oBaTEIbHYIO
NESTEIEHOCTD:

- OcHoBHas oOpa3oBareIbHas IporpaMma OCHOBHOTO o011iero oopazoBanus MAOY
«COII Ne 32x;

- Ilonoxxenue o paboueii mporpaMMme y4eOHOTO IIPEIMETA;

- JloxkanbuabI akT Ne 63 ot 30.10.2018 r. MAOY «COII Ne32» «O nucTaHIIMOHHOM
oOy4eHUNY;

- IIporokona kadenpsl ecrecTtBeHHOHAY4HBIX nuctuiuiiidi MAQOY «COII Ne 32
Ne 1 01 30.08.2022 0 paccMOTpeHUH U COTTIACOBAaHUU paboyell MporpamMMmBbl;



[punoxenue k OOII COO
MAOY «COII Ne32y» Ne7

- Ilpuka3 gqupexkropa MAOY «COI Ne 32» OO0 yTBepKIeHUH padodmX MPOorpaMm

y4eOHBIX NMPEAMETOB, KypCOB;

OO1ee KOJIMYECTBO YPOKOB B Hetelo coctapiisieT B 10 kmacce (5 gacos), B 11 kiacce
(5 gacoB).

Cpok peanuzanuu nNporpaMmmsl: 2 roaa.

Pabouas nporpamma pa3paboTaHa Ha OCHOBE:
- TMPUMEPHON mporpamMmbl 0OIIC00pa30BaTEIbHBIX YUpEXKACHUA. AJnredpa u Havana
matemMatuyeckoro ananusza 10-11 xn./ Cocrasutens: T. A. BbypmucrpoBa - M.:
IIpoceemenue, 2018;
- IPUMEPHON MporpaMMbl 0011e00pa3oBaTenbHbIX yupexaeHui. 'eomerpust 10-11 kiacch.
CocraButens T. A. bypmuctposa - M.: IIpocsenienue, 2018,
- (enepanbHOTO 0a3MCHOTO TUIAHA IS 00pa30BaTEIbHBIX yupexkaeHuil PO, peanusyromux
nporpammel  o0mero ooOpaszoBanus. (IIpukaz MO P® ot 09. 03. 2004r Nel312) (c
M3MEHEHUSIMU B penakiuu npukasa ot 20.08. 2008 Ne 241).

Jlns peanu3zanuy NporpaMMHOIO COJIEPKAHUS UCTIOIb3YETCS CIEeNYIOIUEe YYeOHUKU:

1. Konsrun 1O. M. u np. Anrebpa u Hayana aHanuza . YueOnuk s 10 ko
oOmeoOpasoBarenbHbIX yupexaeHuit/ M.: [Ipocsemenue, 2014.
2. Konsirun FO. M u np. Anrebpa u Havana aHanuza : YueOnuk i 11 ko

oOmeoOpasoBarenbHbIX yupexaeHuit/ M.: [Ipocsemenue, 2014.
3. ArtanacsH JI.C., Byry3oB B.®., Kagomues C.b. u nap. ['eomerpusa, 10-11:
VYyeOnuk a1 061eoopazoBaTeNibHbIX yupexaenuil/ — M.: IIpocsemienue, 2014,2019.

HHaHprCMLIe pe3yJabTaThbl
I/I3yquHe MaTCMaTHKH B cpez[Heﬁ MIKOJIC JaC€T BO3MOXKHOCTD O6y‘-IaIOHII/IMC$I JOCTHUYb
CICAYIOIUX PC3YJIbTATOB PA3BUTHUA:
6 IUYHOCMHOM Hanpaejlenuu:

o chOPMHUPOBAHHOCTh  IIETIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NIPAKTUKH;
o yMEHHUE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICIIA B YCTHOW M MMMCbMEHHOU

peur, NOHMMAaThb CMBICI MOCTABJIICHHOM 3aJa4d, BBICTPAWBATh apryMEHTALWIO, MPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBHI;

o KPUTHUYHOCTh MBIIUICHUSI, YMEHHE PaclO3HABaTh JIOTMYECKH HEKOPPEKTHbBIC
BBICKA3bIBaHUs, OTJIMYATH TUIOTE3Y OT (PaKTa;

o MpEeJCTaBICHHE O MaTeMaTH4YeCKOM Hayke Kak cdepe dYeloBeYecKon
NeATEIbHOCTH, 00 dTarnax €€ pa3BUTHSI, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS ITUBUIIM3AIIUH;

o KPEaTUBHOCTh MBIIIUICHUSI, WHUIIUATHBA, HAXOJIYHWBOCTh, AKTUBHOCTH IMpHU
pelIeHU MaTEMaTUYECKUX 3a]1ay;

o YMEHUE KOHTPOJIMPOBATH MPOILECC U pe3yibTaT Yy4eOHOW MaTeMaTUYeCKOMN
NeSITEeTbHOCTH,

o CIIOCOOHOCTh K JMOIIMOHAIBHOMY BOCHPHUSTUIO MAaTeMaTHYECKUX OOBEKTOB,

3a/1a4, PEIICHUN, pACCYKICHUN;

6 MemanpeomMemHoM HanPaeIeHuU.

o IpeacTaBiIeHUs 00 UAESIX U O METOJaX MaTEMATUKU KaK YHHBEPCATILHOM SI3bIKE
HAayKH U TEXHUKH, CPEJCTBE MOJICINPOBAHHUS SIBIIEHUN U MPOLIECCOB;
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J YMEHHE BHUJIETh MaTEMATHUECKYIO 33/1a4y B KOHTEKCTE NMPOOJIEMHON CUTYyallUU B
OPYTUX AUCUUILIMHAX, B OKPYKAIOIIEH )KU3HU;
o yYMEHHE HaXOAHUTh B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIHIO, HEOOXOTUMYIO AJIs

pelIeHrsT MaTeMaTHYeCKUX MpoOsieM, MPEACTaBIsATh €€ B MOHATHOW (opme, MPUHUMATDH
pelIeHre B yCIOBUAX HEMOTHOW M U30BITOUYHOM, TOYHON U BEpOSATHOCTHON MH(pOpMALINK;

. yMEHHUE TMOHMMATh M HCIOJb30BaTh MAaTeMaTHYECKHWE CPEICTBA HATJISATHOCTH
(rpacdukm, nuarpammbl, TaOJMIBI, CXEMBl M JAp.) AN WUIIOCTPALUU, HHTEPIpETaluy,
apryMeHTAaIlNU;

eyMEHHE BBIJIBUTaTh THUINOTE3bl TNPU pEIICHUH YYEOHBIX 3a7ad, MOHHUMATh
HE00XOJAMMOCTb UX IPOBEPKH;

o YMEHUE NPHUMEHSATh WHAYKTHBHBIE U JACAYKTHBHBIE CIIOCOOBI PacCCyKJICHUM,
BUJIETh Pa3JIMYHbIEC CTPATErUU PELICHUS 3a/1a4;
o [IOHUMAHHE CYIIHOCTH aJTOPUTMUYECKUX NPEINUCAHUN U YMEHUE IEUCTBOBATh

B COOTBETCTBHUU C MPEJIOKEHHBIM AITOPUTMOM;
®yMEHHUE CaMOCTOSITEJIbHO CTaBUThH I1I€JIM, BBIOMpATh W CO3JaBaTh aJITOPUTMBI IS
pelieHus y4eOHbIX MaTEMAaTUUECKUX MPOoOIeM;

o YMEHHE IUIAaHUPOBATh U OCYIIECTBIISTh JCSATEIBHOCTh, HANpPaBICHHYIO Ha
pellIeHue 3a7a4 UCCIIeI0BATEIbCKOIO XapaKTepa;
o c(hOpMHUPOBAHHOCTh YUYEOHON M OOIIENOIb30BATEILCKOM KOMIIETEHTHOCTU B

00J1aCTH UCIOJIb30BaHUsI MH(OPMALIMOHHO-KOMMYHHUKAILIMOHHBIX TEXHOJIOTHIA;

6 NPEOMEMHOM HANPaeIeHuu Ha 6a3060M ypoGHe:

- c(OPMUPOBAHHOCTH MPEJCTABICHUN O MaTEMATHKE KaK YaCTU MUPOBOU KYJbTYpHI U
O MeCcT€ MaTeMaTUKM B COBPEMEHHOM IMBWIM3AIMM, O CIOco0ax OINUCaHUS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJICHUN PEaJIbHOIO MUPA;

- c(opMHpPOBAaHHOCTh MPEJCTABICHUH O MaTEeMaTHYECKHX TOHATHUAX Kak o
BAKHEHIIMX MAaTEMaTHYECKUX MOJECIAX, IO3BOJIAIOLIMX OIMCHIBATHL M HM3y4yaTb pAa3HbIE
IIPOLECCHl W SBJICHUSA; IIOHMMAaHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO IIOCTPOCHMS
MaTeMaTUYECKUX TEOPUH;

- BJAQJCHUE METOJAMM JIOKA3aTeIIbCTB W AJITOPUTMOB PEIICHUS; YMEHHE UX
IIPUMEHSTH, TPOBOJIUTH T0KA3ATENIbHBIE PACCYKIEHUS B XOJ€ PELICHUS 3a1a4;

- BIQJICHUE CTAHIAPTHBIMU NPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX,
ITOKA3aTENIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAaHME TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM 4YHCIE A IIOMCKA IIyTH
pelIeHNs U WUIIOCTPALIUHU PEILIEHUS YPABHEHUM U HEPABEHCTB;

- c(hopMHPOBAHHOCTH MPEICTaBICHUM 00 OCHOBHBIX TMOHSATHSX, UICSIX U METOJaX
MaTeMaTUYECKOr0 aHaAJIU3a;

- BIAQJCHHE OCHOBHBIMM IIOHATHSAMH O IUIOCKUX W  IPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX (Urypax, HMX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaTh Ha 4YepTexax, MOJEISIX M B peaTbHOM MHUpPE TE€OMETPUYECKHE (QUTypBHI;
NpPUMEHEHHE W3YYCHHBIX CBOMCTB TreomeTpuyeckux ¢Guryp u GopMmyn ais pelieHus
reOMETPUYECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

- c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN O TMpoleccax | SBJICHUSX, HMEIOIINX
BEPOSITHOCTHBIA XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEabHOM Mupe, 00
OCHOBHBIX MOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUA HAXOAUTh U OLICHUBATh
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BEPOSITHOCTUA HACTYIUICHUS COOBITUM B MPOCTEHIIMX MPAKTUYECKUX CUTYyAlUsIX U OCHOBHbBIC
XapaKTEPUCTUKU CIyHYaHBIX BEJTUYHH;

- BJIQJICHWEC HAaBBIKAMU HWCIIOJIH30BAHMUS TOTOBBIX KOMIBIOTEPHBIX IPOTpaMM IPHU
pelIeHuy 3aady;

8 NPEOMEeMmHOM HANPAGIeHUU HA NOBbIULEHHOM YPOBHE:

- c(OpPMHUPOBAHHOCTh TMPEJCTABICHUNH O HEOOXOAMMOCTH JI0KAa3aTEIbCTB IPHU
000CHOBaHUM MATEMATHYECKUX YTBEP)KICHUH H PO aKCHOMATHUKA B MPOBEIACHUU
JEAYKTUBHBIX PACCYKICHUMH;

- cOpMHUPOBAHHOCTh TOHSITHIHOTO ammapara IO OCHOBHBIM paslieiiaM Kypca
MaTeMaTUKH; 3HAHUH OCHOBHBIX TeopeM, (HOpMyl M YMEHHS WX NPUMEHATH, yYMCHUS
JIOKa3bIBaTh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHMS 3a/aY;

- c(hOpPMHPOBAHHOCTh YMEHHUH MOJEIUPOBATh pEaNbHBIC CHUTYAIlUH, HCCIICI0BATH
MOCTPOEHHBIE MOJIEIN, UHTEPIIPETUPOBATD MOTYUEHHBIN pe3ysIbTaT;

- cOpMHUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHSATUSAX MATEMATHYECKOTO
aHalM3a W WX CBOMCTBax, BJAJICHUE YMEHHUEM XapaKTepU30BaTh IOBEJCHHE (PYHKIUH,
MCIIOJIb30BAHUE TIOJTYYCHHBIX 3HAHUU ISl ONMCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEH;

- BJIaJICHUE YMEHUSIMU COCTABJICHHUSI BEPOSITHOCTHBIX MOJEJICH MO YCIOBHUIO 3aJaud U
BBIYHMCIICHUS] BEPOSTHOCTH HACTYIUICHUSI COOBITUH, B TOM YHCJIE C MpUMEHEHUEeM (Hopmys
KOMOMHATOPUKH W OCHOBHBIX TEOPEM TEOPHUH BEPOATHOCTEH; MCCIEAOBAHUS CIIy4alHBIX
BEJIMYUH T10 UX PACIPEICIICHUIO.

Pezynamuenvie YY/I.

—  CaMOCTOSITENIBHO oOHapyscusams ¥ (HOPMYJIUPOBATH YUYEOHYIO MpPOOJIEMY,
OTIPENENATh 1eNIb YICOHO! AeATEHPHOCTH, BEIOMPATh TEMY MPOEKTa,

- BBIJIBUTATh BEPCHUH PEIICHUS MPOOJIEMbI, 0OCO3HABATh (M MHTEPIPETUPOBATH B ClTydae
HEOOXOJAMMOCTH) KOHEUYHBIM pe3yibTaT, BBIOMpPATh CPEACTBA JOCTHKCHHUS IIENH W3
MIPEIOKEHHBIX, a TK)KE UCKATh UX CAMOCTOSITENBHO;

- COCTaBIISATh (MHAWBUIYAJIbHO WM B TPYIIE) IUJIaH pEIIeHus MpoOJieMbl
(BBITIOJIHEHUS TIPOCKTA);

- paboTasi MO IUTaHY, CBEPATH CBOM JEWUCTBHUS C IEIbI0 U, NMPU HEOOXOJAMMOCTH,
UCIIPABJISTh OMIUOKHA CAMOCTOSITENIHHO (B TOM UKCIIE M KOPPEKTUPOBATH TUIAH);

- B JMajore C Y4YWUTEJIeM COBEPIICHCTBOBATH CAMOCTOSTEIBLHO BbIPAOOTaHHBIC
KPUTEPHUH OIICHKH;

- CaMOCTOSITEJILHO OOHapy>kKuBaTh U (GOPMYJIHUPOBATH MPOOJEMYy B KIACCHOU M
WHIUBUAYAJIbHOU YUeOHOM NeATEILHOCTH;

- BBIIBUTaTh BEPCHM PEIICHHUS MPOOJIEMBI, OCO3HAaBaTh KOHEUYHBIM pe3yJIbTarT,
BBIOMPATH CPECTBA JOCTHIKEHUS 1IETH U3 TIPEIJIOKEHHBIX WM UX UCKATh CAMOCTOSTEIBHO;

- COCTaBIATh (MHAMBUAYAIbHO WJIM B TpyNne) IUTAH PpeHIeHUS MpoOIeMbl
(BBIMIOJIHEHUS TTPOEKTA);

- MoI0MpaTh K Kaka0u mpobiieMe (3a1aue) afeKBaTHYIO € TEOPETUUYECKYIO0 MOJIEIb;

- paboras TO TPEMITOKEHHOMY WM CaMOCTOSATEIHLHO COCTaBICHHOMY IUIaHY,
UCIIOJIb30BaTh HApSAAy C OCHOBHBIMH U JOTIOJHUTEIBHBIC CpPEACTBA (CIpaBOYHAsS
JTUTEPATypa, CIOKHBIC TPUOOPHI, KOMITBIOTED);

- IJTAHUPOBATh CBOIO MHIUBUYyAIbHYI0 00pa30BaTEbHYIO TPACKTOPHIO;
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- paboTaTh MO CAMOCTOATEIBHO COCTaBIECHHOMY IUIaHY, CBEPSSICh C HUM U C LEJIBIO
JESITEIbHOCTH, UCTIPABIISs OUIMOKH, UCIOJIB3YSl CAMOCTOSITEILHO NOJJOOpaHHbIE CPEICTBA (B
TOM unciie U UHTepHeT);

- cBOOO/IHO TMOJIB30BATHCS BBIPAOOTAHHBIMM KPUTEPUSIMU OLEHKHM W CaMOOLIEHKH,
UCXO/sI U3 LIEJIU U UMEIOLIUXCSI KPUTEPUEB, pa3iinyas pe3ybTaT U CIIOCOObI AEHCTBUIA;

- B X0JI€ IPE/ICTABIICHUS MTPOEKTA 1aBaTh OLEHKY €r0 pe3ybTaTaM;

- CaMOCTOSITEIbHO OCO3HaBaTh IMPUYUHBI CBOETO YCI€Xa WM HEyclieXxa U HaXOIUTh
CIOCOOBI BBIX0J1a U3 CUTYallUu HEYCIIEXA;

- YMEThb OLICHUTh CTENEHb YCIEUIHOCTU CBOEH HMHIMBHUIYaJIbHOM 00pa3oBaTENIbHOI
NS TEIbHOCTH;

- J1aBaTh OIIEHKY CBOMM JIMYHOCTHBIM KayeCTBaM M 4YepTaM Xapakrepa («KakoB 51»),
ONpENENATh HAMPABIECHUS CBOErO Pa3BUTHUS («KAaKUM sl XOUy CTaTh», «4TO MHE JJIA 3TOrO
HAJIO CIICTIaTh»).

Cpeocmeom popmuposanus perynsaTuBHbIX Y YJ| cioykaT TEXHOJOTHsS IPOOJIEMHOTO
auanora Ha JTale M3y4YeHHMs HOBOIO MaTepHalla W TEXHOJIOTHS  OLCHHWBAaHUS
00pa3oBaTeNbHBIX JOCTHKEHUM (YyUeOHBIX YCIIEXOB).

Ilo3nasamenvuuie YY/I:

- aHAJIM3UPOBATh, CPABHUBATH, KJIaCCU(PUUMPOBATH U 000011aTh (DaKThI U SIBJICHMUS,

- OCYILECTBIATh CpaBHEHHE, O0OOIIEHHE M KJIACCU(PUKAIUIO, CAMOCTOSTEIBHO
BbIOMpasi OCHOBAaHUS U KPUTEPUU JJIs YKa3aHHBIX JIOTMYECKHUX OIEepaluii; CTPOUTH
KJIACCU(PUKALIUIO ITyTEM JUXOTOMHUUYECKOTO JIeJIeHHsI (HA OCHOBE OTPUIIAHNUSA);

- CTPOUTH JIOTUYECKHM OOOCHOBAHHOE PACCYKJEHHUE, BKIIOYAIOUIEE YCTAaHOBIICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBA3EH;

- C03/1aBaTh MAaTEMaTHYECKUE MOJEIIH;

- COCTaBJIATb TE3UCHI, paA3JIMYHbIE BUAbl IJAHOB (TPOCTBHIX, CIOXKHBIX M T.IL.).
[IpeoOpazoBbIiBaTh HHPOPMALIUIO U3 OJTHOTO BUIA B APYrou (TaOdMIly B TEKCT, UarpaMmmy U

p.);

- BRIUUTHIBATh BCE YPOBHH TEKCTOBOM MH(pOpMAIUY;

- YMETb OMpPEACNATh BO3MOKHbBIE HCTOYHUKA HEOOXOIUMBIX CBEICHUI, TIPOU3BOIUTH
MOMCK MH(OpMAIK, aHATU3UPOBATH U OIIEHUBATH €¢ JJOCTOBEPHOCTH;

- MOHMMasl TO3ULIHMI0 JAPYrOro 4YejiOBEKa, pa3iNyaTh B €r0 PEYd WJIM CO3JAHHBIX UM
TEKCTaX: MHEHHE (TOYKY 3pEHHs), J0Ka3aTelbCTBO (apryMeHThl), (aKThl; THIOTE3bI,
aKCUOMBI, T€OpUHU. [ 3TOro caMOCTOSITETbHO HCMOJb30BaTh Pa3IMYHbIC BUILI UYTCHUS
(u3yyaroiiiee, MPOCMOTPOBOE, O3HAKOMUTEIHHOE, TOUCKOBOE), IPUEMBI CIIyIIaHUS;

- caMOMy coO3/laBaTh HCTOYHUKM HWH(OOpPMAllMM Pa3HOTO TUMA M JJISI Pa3HbIX
ayIUTOpUi, CcoOMIOAaTh WH(POPMAIIMOHHYI0 TUTHEHY W TIpaBWiIa HWHQPOPMAIIMOHHOM
0e30MacHOCTH;

- YMETh HCIOJb30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU KakK
WHCTPYMEHT I JIOCTIDKEHUS CBOMX IIeJiell. YMeTh BHIOMpaTh ajJeKBaTHBIC 3ajade
MHCTPYMEHTAJIbHBIE MPOTPAMMHO-aNNapaTHbIE CPEACTBA U CEPBHUCHL.

Cpeocmeom ¢hopmuposarus To3HABATENbHBIX Y Y]] ciaykaT ydeOHBI maTepuanl u
MPEeXJIe BCEro MPOAYKTHBHBIC 33JlaHUs YUCOHWKA, MO3BOJIIONIME MPOJBUTATHCSA MO BCEM
LIECTH JIUHUSAM PAa3BUTHSL.

1. Hcnonb3oBaHWe MaTeMaTUYECKMX 3HAHMM Uil pEIIEHUS  Pa3IudYHBIX
MaTeMaTUYECKUX 3a7a4 U OLICHKU MOJYyYEeHHBIX PE3YJIbTaTOB.
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2. COBOKYITHOCTh YMEHHM IO UCTIOIb30BAHUIO TOKA3aTEIbHON MaTEMaTHYECKOMN peyH.

3. COBOKYITHOCTh YMEHHI 110 paboTe ¢ HHPOPMAIUEH, B TOM YHCIIC U C Pa3TMIYHBIMHU
MaTeMaTUYECKUMU TEKCTaAMU.

4. YMeHHUs HCHOJB30BaTh MaTeMaTHYECKHUE CPEACTBA JJISI MU3YUYECHHs] M OMHCAHUS
peanbHBIX NPOLIECCOB U SIBJIICHU.

5. He3aBUCMMOCTb U KPUTUUHOCTH MBIIICHHUS.

6. Boss 1 HACTOMYHUBOCTD B TOCTUKEHUU 1IEIIH.

Kowmmynuxkamuenvie YY/1

- CaMOCTOSITEJIbHO OPTraHU30BbIBATh YUeOHOE B3aMMOJICUCTBHE B TpyMIe (ONpenensiTh
oO11ue 1eNu, TOrOBapuBaThes JIPYT C IPYTOM U T.1I.);

- OTCTamBas CBOIO TOYKY 3PEHUS, TPUBOIUTH aPTYMEHTHI, TOATBEPKIas MX (DaKTaMu;

- B INCKYCCUU YMETH BBIJIBUHYTh KOHTPAPTYMEHTBHIL;

- YUUTHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHUIO, C JJOCTOMHCTBOM IPU3HABATH
OIIUOOYHOCTH CBOET0 MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

- MOHMMasl MO3ULHUI0 APYroro, pas3jinyaTh B €ro pedyu: MHEHHUE (TOUKY 3pEHHS),
JI0KA3aTeNbCTBO (apryMeHTHI), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

- YMETH B3IJISIHYTh Ha CUTYAllUI0 C HHOW MO3UIIMU U I0TOBAPUBATHCS C JIFOJbMH UHBIX
1100320017078

Cpeocmeom  popmuposanuss KOMMYHUKATHUBHBIX YVY]J[ caykar TEXHOJOTHUS
npoOsieMHOro auanora (moOyXIarluil U NOABOASIINN JUaIor) U opraHnu3anus padoTsl B
MaJlbIX TpyIIax, a TakKe MCIOJb30BAHUE Ha YPOKaX »dJIEMEHTOB TEXHOJIOTHUU
MPOJAYKTUBHOTO YTCHHUSI.

OO0wmas xapakrepucTuka y4e0HOro npeamera

[Ipu m3ydyeHun Kypca MareMaTHKd Ha 0a30BOM ypOBHE MPOAOHKAIOTCA M MOJIYy4arOT
pa3BUTHE COJEpPKATEIbHBIC JMHUU: «AJredopa», «leaumoctb duces», «VIHOro4/ieHbI.
Aure0panveckue ypaBHeHHs», «DyHKUMW», «YPAaBHEHHMSI W HEPABEHCTBA,
«'eoMeTpus (cTepeoMeTpus)», «IJIeMEHTbl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEN,
CTATUCTUKHN W JIOTHKM», BBoauTcs JnHus «Havama maremarudeckoro anaamsa». B
paMKax yYKa3aHHBIX COAEPKATEIbHBIX JIMHUM PEIIAIOTCS CIAEAYIONIUE 3aJa4M:

- CHCTEeMaTHu3alMsl CBEICHHM O 4YHCIaX; HW3YyUYCHHE HOBBIX BHUJOB YHCIOBBIX
BbIpaXX€HUM U (OPMYJI; COBEPIICHCTBOBAHUE MPAKTUUYECKUX HABBHIKOB W BBIUYMCIUTEIBLHOU
KyJbTYpbl, = pacIIUPEHHE W  COBEPIICHCTBOBAHHWE  aJlreOpanvyeckoro  ammapara,
c(hOpPMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €T0 MPUMEHEHHUE K PEIICHUI0 MAaTEMaTUYECKUX U
HEMaTEeMaTUYECKUX 3a/1a4;

- paclIMpeHue U CUCTeMATH3aIus 00X CBEACHUIN 0 (YHKIMSIX, OMOJIHEHHE Kilacca
M3y4aeMbIX (DYHKIHA, WUTFOCTPANMs IMUPOTHI TPUMEHEHHS (DYHKIIUN IJI OMHCAHUS |
M3YUYCHHS peaIbHBIX 3aBUCUMOCTEM;

-pa3BUTHE TPEACTABICHUNA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
OKPY’KAIOLIEM MHUpPE, COBEPIICHCTBOBAHWE MHTEUIEKTYalIbHBIX M PEYEBBIX YMEHUU MyTEM
oboraIeHus MaTeMaTUYeCKOr0 s3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIILICHHUS;

- 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJIaMU MaTEMAaTHYECKOTO aHaJIN3a.

Hemnm:

N3yueHne MaremMaTUKM B CTapllel IIKoJie Ha 0a30BOM YpOBHE HAIpaBJICHO Ha
JTOCTHXKEHUE CIICTYIOIIUX LEIICH:
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. (¢opMupoBaHue mpeaAcCTaBJeHUI O MaTEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE
HAyKH, CPEJICTBE MOJICIIMPOBAHUS SBJIICHUM U MTPOIIECCOB, 00 UIEAX U METOJIaX MaTeMaTHKU;
. pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMUS,

ANTOPUTMHYECKON KYJIbTYpPbl, KPUTUYHOCTH MBINUICHUS Ha YpPOBHE, HEOOXOIMMOM JIJIs
oOyyeHHsI B BBICIIEM IIKOJIE IO COOTBETCTBYIOIIEH CHEIMaIbHOCTH, B Oyaymiei
poeCCUOHATTEHOM ESITCIIbHOCTH;

. OBJIaJIeHHEe MATeMATHYeCKMMHU 3HAHUSMHU M yYMEHHUSIMU, HCOOXOIUMBIMHU B
MOBCEAHEBHOM JKM3HU, IJIi W3YYEHUS UIKOJbHBIX E€CTECTBEHHOHAYYHBIX ITUCIUIUIMH Ha
0a30BOM ypOBHE, VISl TOJIy4eHHUs 00pa30BaHUs B 00JACTAX, HE TPEOYIOIIMX YIIIyOJIeHHOM
MaTEMaTUYECKON MOJITOTOBKHU;

. BOCIIMTAHME CPEICTBAMU MATEMAaTUKH KYJIbTYpbl JUYHOCTH: OTHOIICHUS K
MaTEeMaTUKe KaK 4acTH OOIIeYeTOBEYECKON KYyJIbTYpbl: 3HAKOMCTBO C UCTOPHEH pa3BUTHS
MaTEeMAaTUKH, HBOJIIOIIMEN MaTeMaTHUYECKUX UIeH, TOHUMaHUs 3HAYMMOCTU MaTeMaTUKU JIJIst
OOIIIECTBEHHOTO TIporpecca.

Conep:xanue pabo4eii mporpaMmmbl

CxnanpiBaeTcs U3 CIEAYIOIIMX COJEPKATEIbHBIX KOMIIOHEHTOB: airedpa, reoMeTpus,
Hayaja aHajau3a, 3JIEMEHThl KOMOMHATOPHUKH, CTATUCTUKU U TEOPUHU BepoATHOCTEH. B cBoel
COBOKYITHOCTH OHH OTPAKAIOT OOTaThI OIMBIT OOYYCHHS MaTeMAaTHKE B HAIIeH CTpaHe,
YYHUTHIBAIOT COBPEMEHHBIC TCHACHIIMN OTEYCCTBEHHON M 3apyOeKHOM IIKOJBI U MTO3BOJISIOT
pean30BaTh MOCTABICHHBIC MEPE/a MIKOJIbHBIM 00pa3oBaHUEM IIeM Ha WHGOPMAIMOHHO-
¢MKOM ¥ TIPaKTHYECKH 3HAYMMOM MaTepuajie. OTH COAEpIKATEIbHBIC KOMITOHEHTHI,
pa3BUBAsICh HA MPOTSHKEHUU BCEX JIET OOYUCHHsI, ECTECTBEHHBIM 00pa3oM IMEPEruIeTaloTCes U
B3aMMOJICCTBYIOT B YUEOHBIX Kypcax.

Auredpa

IloBTOpenue xypca anreOpsi 7-9 kimace
Ocnoeénas yenv: GHopMUPOBAHKE TPEICTABICHUHN O IIEJIOCTHOCTH U HEMPEPBHIBHOCTH Kypca
«Anrebpa. 7-9 kiaccel»; OBIaJACHUE YMEHHUEM O0OOIICHHUS U CUCTeMAaTH3aIluy 3HAHUH,
YYaIMXCsl IO OCHOBHBIM TeMaM Kypca «Anredpa. 7-9 kiaccol»; pa3BUTHE JIOTUYECKOTO,
MaTeMaTUYeCKOTO MBIIINICHUS] U UHTYHUITUHU, TBOPUYECKHUX CITIOCOOHOCTEH B 001acTH
MaTEeMaTHKH

HMeaumocTthb yuces. [lorsarre o gemuMocTH. J[emTuMOCTh CYMMBI M TIPOU3BEACHHUS.
Henenue ¢ ocratkoM. [Ipuznakn nenumoctu. CpaBHeHus. Penienne ypaBHEHUH B LIENBIX
qHCTax.

Ocnoeénas yeny: GopMUpOBaHUE TIPEICTABICHUN O JEIMMOCTH YHCIIA, YACTHOM OT
JICJICHHS], B3aMMHO TIPOCTHIX YUCIIaX, HAUOOJBIIIEM OOIIEM JeNn
TeJie, CBOMCTBAX JACIUMOCTH YHCell, POpMyIIax MEI0UYUCICHHBIX PEIICHUN, O YUCIIaX,
CPaBHUMBIX IO MOJYJIIO;
dbopMupoBaHNE YMEHUH PUMEHSTh MPU3HAKY AenuMocTy Ha 2, 10, 5,4, 3,9
B 33JlayaxX Ha J0Ka3aTeIhCTBO, MPUMEHSTh OCHOBHBIC CBONCTBA CPAaBHECHUIA;

OBJIQJICHUE YMCHHUEM JIOKA3bIBATh CBOMCTBA ICTUMOCTH CYMMBI, Pa3HOCTH U TIPOU3BEACHUS
YU CeJI, OCHOBHBIE CBOMCTBA CPAaBHEHUN,
MPECTaBIIATh HATYPaIbHOE YUCIIO CYMOM CllaraeMbIX BUJIA @y ® 10%;

MHorou4jieHbl. AJiredpanyecKue ypaBHeHUsi. MHOTOUICHBI OT OHOTO .

nepemenHoro. Cxema ['opuepa. Teopema be3y. CnencrBus u3 reopemsl besy. Pemenne
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anredpandyeckux ypaBHEHUH pasiioxkeHUEM Ha MHOKUTENH. CUMMETPpUYECKHE MHOTOUJICHBI.
bunom Herotona. Cuctembl ypaBHEHUM.

Ocnoenas yens. GopMUpPOBaHUE MPEICTABICHUIN O CTAHAAPTHOM BUJIE MHOTOWICHA,
MHOTOYJICHE CTEIMEHU N, TOXXIECTBEHHO PaBHBIX MHOTOUYJICHAX, ONHOMHHAIBHBIX
koad¢unuentax C7,, GuHoMuHanbHOU hopmyse HetoToHa, popmyrnax cteneHr OMHOMA;
(dhopMHUpoBaHNE YMEHUHN BBITIOIHATH apu(MeTUYECKHUE Onepaliy HaJl MHOTOYJIEHAMH OT
OJIHOW MEPEMEHHOM; IeJICHUE MHOTOUYIEHA HA MHOTOUJIEH C OCTAaTKOM; TPUMEHSTh CBOMCTBA
JNETUMOCT MHOTOYJICHOB, PA3JIOKEHNSI MHOTOWIEHA HA MHOYKUTEIIH;

OBJIQJICHUE YMEHUEM PEUICHUS CUCTEMBI JIBYX YPaBHEHHU C JBYMS HEM3BECTHBIMU; PEIICHUE
ypaBHEHUN METOJIOM HEOMPEICIICHHBIX KOO PUIIUCHTOB;

OBJIAJICHUE HABBIKAMM JIEJICHUSI MHOTOYJIEHA Ha IBYYIEH, UCIIONb3Ys cxeMmy ['opHepa;
MIPUMEHEHNE IPU3HAKOB JIEIMMOCTH JBYWICHOB IIPU PELICHUH 3a/1a4.

Kopuu u crenenn. Kopens crenenu n>1 u ero cBoiictBa. CTENeHb C paliMOHAIbHBIM
IoKasareseM M ee cBoucTBa. [loHsATHME O CTENEeHHM € JEUCTBUTEIBHBIM IIOKA3aTEIIEM.
CBONCTBA CTENIEHU C ICMCTBUTEIBHBIM MTOKA3ATEIEM.

OchoeHnas yenwp: - paclIupuTh U 0000IIUTH CBEJICHUS O CTENEHIX C PAL[MOHAIBHBIM H
JIEUCTBUTEIBHBIM ITOKA3aTEJIEM ,a TaKKe apu(PMETHUECKOTO KOPHS HAaTypaJlbHON CTETICHHU;
OBJIQ/ICHUE YMEHHUSIMM [pPUMEHEHHs CBOMCTB KOpHS N-CTeNeHH; NpeoOpa3oBaHus
BBIPAXKEHUW, COJEpKAIIUX DPaJUKaIbl; CPABHUBATH JCHCTBUTEIIHBIE YKCIIA; BBITOJHATH
apupMeTndecKue JeHCTBUS Hall JEHCTBUTEILHBIMU YUCIIAMHU; IEPEBOUTH OOBIKHOBEHHYIO
IpoOb B OECKOHEUYHYIO JIECATUUHYIO U HA000POT;
00001IeHNE U CUCTEMATU3allis 3HAHUM O IeHCTBUTENbHBIX YU CIAX;
pa3BUTHE JIOTMYECKOr0, MAaTe€MaTH4YEeCKOTrO0 MBIIUIEHUS] M HWHTYULUH, TBOPYECKUX
CHOCOOHOCTEN B 00JaCTH MaTeMaTHKHU.

Jlorapudgwm. Jlorapudm uucna. OcHOBHOE JiorapupMUUecKoe TOXIeCcTBO. Jlorapudpm
MPOU3BEIEHUSI , YAaCTHOIO, CTENEHHU; MEepexXo] K HOBOMY OCHOBaHUIO. JlecATWYHBIN U
HaTypaibHbIl Jorapudmel, uyucno e. IlpeoOpa3zoBaHus MNPOCTEUIINX BBIPAKECHUM,
BKJIIOUAIOLIUX apu(METHUYECKHE Olepalty, a TakKe OINEepalyio BO3BEICHHUS B CTENEHb U
OTIepalnio JIOTapu(OMHUPOBAHUS.

OcHosHnasn yenv: copMUPOBATH MPEICTABIICHUE O JIorapu(mMax, UX CBOMCTBAX.

OcHoBbl Tpuronomerpuu. CHHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC IMPOU3BOJBHOTO
yrina. Paguannas mepa yria. CHHYC, KOCMHYC, TaHI'€HC M KOTaHreHc uyucia. OCHOBHbIE
TPUTOHOMETpHUYECKHUE TO)KAecTBAa. PopMyIsl npuBeneHns. CHHYC, KOCUHYC, TAHTE€HC CyMMBI
Y Pa3HOCTH ABYX yrJIoB. CMHYC M KOCHMHYC JABOMHOrOo yria. ®opmysbl IOJOBUHHOTO YTJIa.
[IpeoOpazoBaHusi CyMMbI TPUTOHOMETPUUECKUX B MIPOU3BECHUE U MPOU3BENICHUS B CYMMY.
BolpaxkeHne TpUTOHOMETpPUYECKMX (YHKIMI dYepe3 TaHrMeHC TOJOBUHHOTO  yIJia.
[IpeoOpazoBanust NPOCTEHIIMX TPUTOHOMETPUUYECKHUX BBIPAKEHUIM.

IIpocreiiimme TPUTOHOMETPUYECKUE YypaBHEHUs. PellleHue TPUTrOHOMETPUUECKUX
ypaBHeHUH. I[IpocTeiimme TPUTOHOMETPUUECKHE HEPABEHCTBA. APKCHHYC, APKKOCHHYC,
apKTAHI€HC YNCIIA.

OcHnoeénasa uenv: BBECTH INOHATHE CHUHYCA, KOCHMHYCA, TAaHT€HCA M KOTaHIeHca
MIPOU3BOJIBHOTO YTJIa; U3YyYUTh CBOMCTBA U TPpa(UKN TPUTOHOMETPUUECKHUX (DYHKITHIA;

@Oynknuu. OyHKIUU. 00yacTh ompeneneHuss (QYHKIIMU W MHOXXECTBO 3HAYCHUU
bynkuun. 'paduk Pyakmuu. [Moctpoenue rpaduxoB (QyHKIMH, 3aJaHHBIX Pa3IAYHBIMU
cnocobamu. CBolicTBa (PyHKITUI: MOHOTOHHOCTh, YETHOCTh M HEUETHOCTD, IIEPUOAUIHOCTD,
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OrpaHU4YeHHOCTh. [IpoMexyTku Bo3pacTaHusi W yObIBaHUSI, HauOoOJiblllee M HAWMEHbIIEEe
3HAUEHUS, TOYKM OHKCTpeMyMma (JIOKaJbHOTO MakcuMyma W MuHuMywma). ['paduueckas
uHTeprpetanusd. [Ipumepsl (QyHKIMOHATBHBIX 3aBUCMMOCTEH B peajbHBIX Mpoleccax Hu
ABJICHUSX.

Obpatnast dyakmus. Obracms  onpedeieHuss U 00aACMb  3HAYEHUN O0OPAMHOLU
¢yuxyuu. I'paduk oOpaTHON QYHKITUU.

Crenennast pyHKINA C HATYpaJIbHBIM MTOKAa3aTeJIEeM, €¢ CBOMCTBA U IpaduK.

Bepmukanenvie u 2opuzonmanvhvle acumnmomsl epaguxos. I paguxku OpoodHO-
JIUHEUHbIX DYHKYULL.

Tpuronomerpuueckue (QyHKUMHA, WX CBOWCTBAa M TpaduKH; NEPUOAUYHOCTH
OCHOBHOM NIEPUO.

[TokazaTtenpHast PyHKITHS (IKCIIOHEHTA), €€ CBOMCTBA U Tpad UK.

Jlorapupmuueckast pyHKIus, €€ CBOMCTBA U TpaduK.

[IpeoOpazoBanus rpauKoB: NapaJJIeIbHbIA IEPEHOC, CAMMETPHSI OTHOCUTEIBHO OCEl
KOOPJIMHAT U CUMMEMPUsi OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMpPUs: OMHOCUMENbHO
NPAMOU Y=X, pACMANCEHUE U CHCaAMmue 800b 0Cell KOOPOUHAM.

Ocnoenasa wuenv. O3HAKOMUTH YyYalIUXCS C MOKA3aTEIbHOM, JOrapupMUUECKOM,
CTETNIEHHON U TPUTOHOMETPUYECKUMHU (YHKIUSMHU, UX CBOMCTBAMH, HAYYUTHCS MPUMEHSTH
UX CBOMCTBA HA MPAKTHKE.

UCIOJIb30BaTh NPUOOPETCHHBIE 3HAHUS U YMEHHUS B MPAKTHUYECKON AESITENbHOCTU U
MOBCEIHEBHOM >KM3HM JJIsl ONMCAaHUS C MOMOUIbI0 (DYHKUUH pPAa3IUYHBIX 3aBUCUMOCTEM,
NPEJICTAaBICHUS UX TpapUUECKH, HUHTEPIIPETALNS IPA(PUKOB.

YpaBHeHuss M HepaBeHCTBa. PemieHue panudoHalNbHBIX , IIOKA3aTENbHBIX,
norapu(MUYECKNX ypaBHEHUI 1 HEPABEHCTB. PellieHne uppaoHanbHbIX ypaBHEHUH.

OCHOBHBIE TMPUEMBI PEIICHUS CHUCTEM YpPAaBHEHUM: MOACTAHOBKA, alredpanyveckoe
CJIOKE€HUE, BBEJACHUE HOBBIX NEPEMEHHBIX. PaBHOCWIBHOCTh YpaBHEHHI, HEPABEHCTB,
cucteM. PelieHne NpOCTEHIINX CUCTEM YPAaBHEHMW C JBYMs IEpEMEHHbIMU. Pemienue
CHUCTEM HEPABEHCTB C OJJTHOM ITEPEMEHHOM.

Hcnonb3oBanne CBOWCTB W rpadukoB (GYHKUMA TpH PEIICHHMH YPAaBHEHHN W
HEpaBeHCTB. MeToa uHTepBaioB. M300pakeHrne Ha KOOPIAMHATHOMN IMJIOCKOCTH MHOXECTBA
pELIEeHUI YpaBHEHUI Y HEPABEHCTB C JIBYMs IEPEMEHHBIMU M HX CHUCTEM.

[IppumeHeHne MaTeMaTU4YeCKUX METOOB Ul PEUIEHUS COJEP KAaTENIbHBIX 3a1ad U3
pa3ianuHbIX oOJacTed HayKu W MpakTHKU. VHTepmperanusi pesynbrara, YUYCT peabHbIX
OTpaHUYCHUM.

Ocnoenaa wueny. cHOpPMUPOBATH TMPEJICTABICHUS O PEUICHUH MPOCTEHIINX
paloHaIbHbBIX, TTOKA3aTENbHBIX, JOrapu(@MUUYECKUX, UPPALIMOHATIbHBIX YPAaBHEHUH, CUCTEM
YPaBHEHUI U HEPABEHCTB.

Havana matremaTrnmuyeckoro ananusa. [lowsamue o npeoene nocnedo8amenbHOCMU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU nociedosamenvHocmu. JlniuHa
OKPY)KHOCTM UM IUIOIIAJAb Kpyra Kak HpeAesbl IOCIEI0BATENbHOCTEN. beckoHeuHo
yOBIBaIOIasi TEOMETPUUECKas MPOTPECCHS U €€ CyMMa.

Ilousamue o nenpepwvleHOCmU PYHKYULU.

[lonsitue o mnpousBoAHOW (yHKUMM, (PUINYECKUA W TEOMETPUUYECKUN CMBICI
MPOU3BOJHON. YpaBHEHHE KacaTtenbHOM K Tpaduky Qyskiuu. [Ipon3BomHBIE CYMMBI,
pPa3HOCTH, MPOU3BEACHUS, YaCTHOTO. [IpOM3BOIHBIE OCHOBHBIX 3J€MEHTAPHBIX (DYHKIHUH.
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[IpuMeHeHre NPOM3BOJHONM K HCCIENOBaHUIO (YHKIMU M TMOCTPOCHUIO TpaduKOB.
IIpouzsoonvie 0bpamuoti pyHKyuu U KOMROZUYUU OAHHOU YHKYUU C TUHEIHOL.

llousmue 06 onpedenénnom ummezpane Kaxk HIOWAOU KPUBOIUHEUHOU mpaneyuu.
[TepBooGpaznas. ®opmyna HeroTona-JIerbHua.

[IpuMepbl UCIONB30BAHUS MPOU3BOJHOW ISl HAXOXKICHHUS HAWJIYYILErO PpEIICHHS
NPUKIIAHBIX, B TOM YHUCJE COLMAIbHO-DKOHOMUYECKHX , 3a1adax. HaxoxaeHne cKopocTu
Kak Ipoiiecca, 3aJjaHHoro (popmynoi unu rpapukoM. [IpuMepsl mpuMeHEHUsT UHTETpaia B
¢usuke u reomeTpun. Bropas npousBoaHas u e¢ GU3NIECKUN CMBICT.

OcHoeénasa wuyenp: BBECTU TMOHATHE MPOU3BOAHON, €€ MEXaHWYECKOrO CMBbICIa
(cxkopocTh M3MeHeHUsT (YYHKIIMH), TEOMETPUIECKOTO MPEACTABICHHS O Hel (TIPOM3BOIHAS —
BEJIMYMHA, XapaKTepU3YIoIasi «KpyTU3Hy» rpaduka (QyHKIMH), 0O3HAKOMHUTH Yy4alUXCs C
MHTErPUPOBAHUEM KakK orepalueit, oopaTHoi auddepeHIupoBaHuIo, TOKa3aTh IPUMEHEHUE
MHTETpaJIa K PELICHUI0 T€OMETPUYECKUX 3a1aY.

DJjieMeHThl KOMOUMHATOPUKH. CTATUCTUKHU U TEOPUHU BeposiTHOCTel. TabiuuHoe u
rpaduueckoe MpeacTaBlIeHHUE JaHHbIX. Yucnosvle xapakmepucmuku psi0o8 OaHHUbIX.

[ToouepenHblii U OAHOBPEMEHHBI BBIOOP HECKOJBKHX 3JIEMEHTOB M3 KOHEYHOIO
MHOXecTBa. @OpMysbpl dYHCIIa [EPECTAHOBOK, COYETAHUM, pa3MelleHuil. Pemenwne
koMOuHaTopHbix 3amad. @dopmyna Ounoma Heiotona. CoiicTBa OWHOMHHAIBHBIX
ko3 urmenToB. Tpeyronbauk [lackas.

DOneMeHTapHbIE€ U CIOXHbIE cOObITUA. PaccMOTpeHue citydaeB U BEPOATHOCTh CyMMBbI
HECOBMECTUMBIX COOBITHI, BEPOATHOCTH MPOTHBOMOJOXKHOIO coObITUA. [lonamue o
He3agucumocmu cobvimuii. Bepoamuocmb u cmamucmuyeckas 4acmoma HACMYNJIeHUs
coovimus. PerieHre npakTHUeCKuX 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

Ocnoenasa yenv: cHopMHUpPOBaTh y YyYalIUXCS MOHATHE KJIACCMUYECKONW BEPOATHOCTH
COOBITHS; TEOPEMBI O HAXOKIEHUN BEPOSITHOCTU HE3aBUCUMBIX COOBITUH.

I'eomerpus

[IpsiMble 1 MI0CKOCTH B pocTpaHcTBe. OCHOBHBIC TIOHATHUS CTepeoMeTpuu (Touka,
MpsiMasi, INOCKOCTh, MPOCTPAHCTRO).

Ilepecekarommecs, napaielabHble W CKPEUIMBAIOIIMECS NPSMbIC. YTOJI MEXIY
npssMbiIMM B mpocTtpaHcTtBe. llepnenaukynsipHocTh mOpsimbiX. llapamiensHocTh U
MEPIECHIUKYJISIPHOCTh TPSIMOM M IUJIOCKOCTH, MPU3HAKKM U CBoOMcTBa. Teopema 0 Tpex
neprnesauKyisipax. lleprnenaukysnsp u HakJIOHHasA. YTOJI MEXIY IPSMOU U IIJIOCKOCTBIO.

[TapajuieIbBHOCTh  TUIOCKOCTEM, MEPHEHAUKYJSIPHOCTh INIOCKOCTEH, NPU3HAKU U
CBOWCTBA. JIByrpaHHbIN yToJI, TUHEHUHBIN yTOJI JBYTPAHHOTO yTJIA.

PaccTostHue OT TOYKM JO TUIOCKOCTH. PaccTosHME OT NpsAMOMl [0 IUIOCKOCTH.
Paccrosaue Mex 1y CKpeIBatOIUMUCA TTPSIMBIMH.

[TapannenbHOE MIPOECKTUPOBAHUE. [Lnomane OPTOTOHAJIBHOM MPOEKLINU
MHOTOYTOJIbHUKA. 300pakeHre mpoCTpaHCTBEHHBIX (QUTYP.

OcHoenas uenv:

-CHCTeMaTU3UPOBATh HATJISHBIC MPEJCTABICHUS yUaluXxcsi 00 OCHOBHBIX CBOMCTBAX
B3aMMHOTO PACTIOJIOKEHUS NMPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

-copmupoBath HarJIsAIHbIE IIPEICTABIICHHUS 0 MapajuieIbHOCTH 17}
MEPIEHAUKYIISIPHOCTH MPAMBIX U TJIOCKOCTEM B MPOCTPAHCTBE U UX CBOMCTBAX;

-BBECTU TOHSTUE YTJIOB MEXAY CKPEIIMBAIOIMUMUCS MPSIMBIMH, MEXAY MPIMON U
IIJIOCKOCTBIO.
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Muororpanankn. Bepmwmnbl, peOpa, TrpaHu  MHOrorpaHHuka. Pa3BepTka
MHOTpaHHUKa. MHOrorpanssie yribl. Beilmykiible MHOTOTpaHHUKH Teopema Ditnepa.

ITonarue muororpannuka. [Ipusma. [lupamuzaa. [IpaBunbHbIE MHOTOTPAHHUKH.

[Tpusma , ee ocHoBaHUs, OOKOBBIE peOpa, BHICOTA, OOKOBasi MOBEPXHOCTH. [Ipsimas
u HaxnoHHas npuzma. IlpaBunsHas npusMma. [lapannenenunen. Kyo6.

[lupamuga, ee ocHoBaHHMe, OOKOBBIE peOpa, BBICOTA, OOKOBasi TMOBEPXHOCTD.
Tpeyronpnas nupamuaa. [IpaBunbHas nupamuna. Yceuennas nupamuoa.

CummeTrpun B KyOe, B MapajulelienuIene, 6 npusme u nupamuode. llonsmue o
cumMmMempuu 8 npocmpaucmee (yeHmpanavHas, —oceeas, 3epxanvhas). llpumepwi
CUMMEMPULL 8 OKpyd#calowem mupe.

CeueHnus ky0a, MPU3MbI, TUPAMHU/IBI.

[IpeacraBnenre O NpaBUIBHBIX MHOTOIPAHHHUKAX (TeTpa’ap, KyO, OKTadp,
JOJIEKa’Ip U UKOCAdIP).

OcHoenaa yenw: aTh yUallUMCSl CUCTEMAaTUYECKUE CBEJIEHUSI 00 OCHOBHBIX BHJIaX
MHOTOTPaHHHKOB U UX CBOMCTBax.

.Texa um mnoBepxHocTu Bpamenus. LlwmHap u kouyc. Vceuéumwiii xowmyc.
OcHoBaHue , BbICOTa, O0KOBasi IOBEPXHOCTh, 00pa3yroiias, pazseprka. Ocesvie ceueHus u
ceuenus napaiienvHvle 0CHOBAHUIO.

[ap u chepa, ux ceueHust, kacamenbHas NIOCKOCMb K cgepe.

Ochognasa yeavb: cPOpMUPOBATH y YHAIIUXCS MPEACTABICHHE 00 OCHOBHBIX BUIAX
TE€JI BPAILIEHUs U UX CBOMCTBAX.

O0beémbl Teu. [lonamue 06 06veme mena. OmuoueHue 06vEM08 NOOOOHBIX Meil.

®opmyna oobema KyOa, IpAMOYToJIbHOTO Mapajuiesenunena, npusMsl. Lumunapa.
dopmyibl 00BEMa KOHYca U tupamuabl. Dopmyna o0bEMa mapa.

Ocnoeénaa wuenv. CcHOPMUPOBATH OCHOBHBIE yMEHUS HAXOIUTh OO0BEMBI
IIPOCTEUILNX TEJ B IPOCTPAHCTBE.

Koopaunarel u BekTOpBI. JleKapTOBBI KOOpAMHATHI B NpocTtpaHcTBe. Dopmyna
pPacCTOSIHUSI MEXIy JBYMsS TOYKaMU. YpaBHeHUE cdepbl U naockocmu. Dopmyna
PAaccmosiHus Om moyKu 00 NJI0CKOCHU.

Bekropel. Monayns BekTopa. PaBeHcTBO BekTOpOB. CIlIOXKEHHE BEKTOPOB U
YMHOKEHHE BEKTOpa Ha 4YHUCJIO. YToa MexIy Bekropamu. KoopauHaTsl BeKTOpa.
CkansipHoe mpou3sBezieHne BEKTOpoB. KoummHeapHbie BEKTOpPBI. PasnoxeHnne BeKTOpa Mo
JIBYM HEKOJUIMHEapHbIM BekTopaMm. KommuiaHapHble BeKTOpbl. PasznoxeHue mo Tpem
HEKOMILTAHAPHBIM BEKTOPAM.

Ocnoenasa yenv: cHopMUPOBATH MOHATHE MPSMOYTOJBHOM CHCTEMbI KOOPAMHAT B
IIPOCTPAHCTBE, BEKTOPA B MPOCTPAHCTBE, KOOPAMHAT BEKTOpAa M NPABWI JEHCTBUI HaJ
BEKTOpPaMH B IPOCTPAHCTBE.

MecTo npeaMera B 0a3UCHOM Y4eOHOM ILIaHe
CornacHo ®epnepanbHOMy Oa3uCHOMY Yy4eOHOMY IIaHy JUisi 0Opa3oBaTeIbHBIX
yupexaenuit Poccutickoit denepanmu s 00s13aTEIBHOTO M3YY€HUST MaTeMaTHUKH Ha
aTare cpeaHero obmero odpaszoBanus orBogutcs 408 wacoB, M3 pacuera 6 4yacoB B
He1e/110, 34 y4eOHbIX He/leJIH.



[punoxenue k OOII COO
MAOY «COII Ne32y» Ne7

KoJIn4e
IpeameTnl ¢TBO KoanuecTBO 4acoB Ha
Knaccnl MAaTeMaTHYeCKOro Hacon napaJsujiejib OCHOBHOTO
HUKJIA B o0pa3oBaHusl.
Hemel
10

10 MaremaTnka 5 170

11 Maremaruka 5 170

Bcero 340

KoHTpoJIb YpOBHS 00Y4€eHHOCTH:

[Tpu n3ydeHnn Kypca mpoBOAUTCS 2 BUAA KOHTPOJIS:

TEKYIIUI — KOHTPOJIb B IPOIIECCE U3YUCHUSI TEMBIL;

GbOpMBI: YCTHBIA OIpPOC, KOHTPOJbHBIE PAOOTHI, CAMOCTOSATEIbHBIE PaAOOTHI,
TECTUPOBAHUE

HTOrOBbIN — KOHTPOJIb B KOHIIE U3YUYEHHUSI 3a4ETHOTO Pa3/ena;

dbopMbl: YCTHBIE W MHCHbMEHHBIE 3a4€THbIE PAOOTHI MO OTACIbHBIM TEMaMm,
co0eceoBaHUE, IPAKTUUECKHE PAOOTHI.

HopMbl 011€eHOK 110 MaTeMaTHKe
OuneHka NUCbMEHHBIX KOHTPOJIBHBIX Pad0T
«»

. paboTa BBITIOJHEHA TIOJTHOCTHIO;

. B JIOTHYECKHUX PACCYXJCHUSAX M OOOCHOBAaHWUU PEIICHHUS HET MPOOETIOB H
OINOOK;

. B PCIICHUU HET MaTeMaTUYECKUX OITMOOK (BO3MOYKHA OJIHA HETOYHOCTD,

OTIHICKA, HE SABJISIOMIASCS CIICACTBUEM HE3HAHUS WIIM HETIOHUMAaHUS MaTepraa).
«»

. paboTa BBITIOJIHGHA TIOJTHOCTBIO, HO OOOCHOBAHHWS IIIArOB  PEIICHUS
HEJI0OCTaTOYHBI (€CITM yMEHHUE OOOCHOBBIBATH PACCYKICHUS HE SBISIOCH CIHEIHATbHBIM
00BEKTOM MTPOBEPKH )

. JOMyIIIeHa OjHa OoImMOKa WIIM JBa-TPU HEI0YeTa B BBIKJIAJKAX, PUCYHKAaX,
yepTekax wiM rpadukax (€ciau 3TH BHABI padOThI HE SBIISJIMCH CHCIUATBHBIM 00BEKTOM
MIPOBEPKH )

«3»

. JIOTTYIIIEHBI 00Jiee OJTHOM ONIMOKM WJIM JBYX-TPEX HEIOYETOB B BBIKIIAJKAX,
PUCYHKaX, YepTeKax WM TpaduKax, HO yYaIIHHCS BIIaJCET O0S3aTCIBHBIMA YMCHHSIMU
I10 IIPOBEPSIEMOU TEME.

«2»

JIOMYIIEHBI CYIIIECTBEHHBIE ONMTUOKH, TTOKA3aBIIIKE, YTO 00yJaIomuicsa He 001aaeT

00s13aTeIPHBIMA YMEHHUSIMH 110 JAaHHOW TeMe B ITOJTHOU Mepe.
OueHka yCTHBIX OTBETOB
«5»

. MOJIHO PACKPBUT COJIEp’)KaHWE Marepuajia B 00beMe, MPeayCMOTPEHHOM
porpamMMoi u y4eOHUKOM;

. U3JI0KWJ MaTepuajl TPaMOTHBIM SI3BIKOM B OIPEICICHHOW JIOTHYECKOM
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IMoCJaCaA0BATCIIbHOCTH, TOYHO HMCIIOJb3Yys MATCMATUYCCKYIO TCPMHUHOJIOTHIO 1 CUMBOJIMKY,

. NPAaBWJIBHO BBIMOJHUI PUCYHKH, YEPTEXKH, TpadUKH, COMYTCTBYIOIIHNE
OTBETY;

. [10Ka3aJ YMEHUE WUIIOCTPUPOBATH TEOPETUYECKUE ITOI0KEHUS KOHKPETHBIMU
[IpUMEpaMH, IPUMEHATh UX B HOBOM CUTYALUH IIPU BBIIIOJIHEHUH IIPAKTUYECKOTO

. 3a/1aHMUS;

. IIPOJIEMOHCTPUPOBAJI  YCBOCHHME  PAHEE  M3YYCHHBIX  COIYTCTBYIOLIUX

BOIIPOCOB, C(HOPMHUPOBAHHOCTh U YCTOMUYHMBOCTH HCIIOJB3YEMBIX MPHU OTBETEC YMEHUU H
HaBBIKOB;

. OTBEYAJ CAMOCTOSTEIHHO 0€3 HABOAAIIUX BOIPOCOB YUUTEIIS;

. BO3MOKHBI ~OJIHA-JIBE€ HETOYHOCTH IPU OCBEIICHUU BTOPOCTENECHHBIX
BOIMPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIE YYEHHUK JIETKO UCIPABUII 110 3aMEYAHUIO YUUTENS.

«“4»

Eciau oH ynoBieTBopsieT B OCHOBHOM TPeOOBaHUSIM Ha OIEHKY «5», HO MPH ATOM

AMEET OOWH U3 HEJOCTATKOB:

. B H3JIOKCHUMW  JOITYIICHBI HEOOIbIIINE HpO6€J’IBI, HE HCKa3HUBIIHNEC
MAaTCMaTHYCCKOIO COACPIKAHUS OTBCTA,

. AOIIYIICHBI OJAWH-ABA HEAOYCTA IIPH OCBCHICHHHW OCHOBHOI'O COACPIKAHUA
OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHNIO YUHUTCIIA,

. AOITYIICHBI ommbOKka wian Ooee ABYX HCIOYCTOB IIpU OCBCHICHUU

BTOPOCTENIEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIPABICHHBIE IO 3aMEYaHUIO
YUUTEJIS.
«3»

. HETIOJIHO WJIM HENOCJEIOBATEIbHO PACKPBITO COACpPKAHWME MaTepuaia, HO
MOKa3aHo O0Iee TMOHMMAHHUE BOIPOCa W IPOJEMOHCTPHPOBAHBI YMEHHUS, JOCTATOUHBIC
JUIS1 TaJIbHEHIIIEr0 YCBOCHMS IPOrPaMMHOT0 MaTepuaa;

. UMEJIMCh 3aTPYAHCHHS WIIM JONYIICHBI OIIMOKHA B ONPEICIICHUH TTOHSITHH,
HCMOJIb30BaHUU MAaTeMaTUYE€CKOW TEPMHUHOJIOTHH, YepTeKaX, BBIKJIQJIKAX, UCIIPABICHHbIE
MOCJIE HECKOJBKUX HABOASAIINX BOIMPOCOB YUUTEIIS;

. YYEHHK HE CIPaBWICS C MPUMEHEHUEM TEOPUM B HOBOM CHUTYAIlUW MpHU
BBITIOJTHEHUH MPAKTUYECKOTO 3aJaHus, HO BBIMOJHWI 3aJaHue 0053aTEIbLHOTO YPOBHS
CJIO)KHOCTH 0 JAHHOU TEME;

. Npd 3HAHUA TEOPETUYECKOrO0 MaTepuaja BbISIBIIEHA HEAOCTATOYHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HaBBIKOB.

«2»

. HE PacKpbITO OCHOBHOE COJIepKaHKME yUeOHOTr0 MaTepHara;

. OoOHapyXeHO HEe3HaHHE YUYEHUKOM Ooublled MU Haubojiee Ba)KHOM YacTH
y4eOHOT0 MaTepuana,

. JOMYIIEHbl OIHMOKK B OMNpENeJCHUH TMOHSATHH, TPH HCIOIH30BAHUU

MaTeMaTHYeCKOW TEPMHUHOJIOTHH, B PHCYHKaX, YepTekax WM rpadukax, B BBIKIAJKaX,
KOTOPBIE HE UCTIPABJICHBI TIOCIIC HECKOJIBKUX HABOASIINX BOIIPOCOB YUHUTEIIA.

Y4uTtenb MOXET TOBBICUTH OTMETKY 3a OPWUTHHAIBHBIA OTBET Ha BOIMPOC WIIH
OpUTHHAIBHOE PEIICHHUE 3a7]a49H, KOTOPBIC CBHICTEILCTBYIOT O BHICOKOM MaTEMaTHIECKOM
pa3BUTUM OOYYAIOIIErocs; 3a pelleHue Oojiee CIOXKHOM 3aJaud WM OTBET Ha Ooliee
CJIOXHBIN BOIIPOC, MPE/IJIOKEHHBIE 00YUYaIOIUMCSI JOTIOTHUTEIHHO TIOCIIE BHITIOTHEHUS UM
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KaKUX-JTM00 APYruX 3a1aHui.

JlucTraHumoHHbIe (POPMBI PadOThI

Knacc | Ilnatdopmsr Teopernueckue [IpakTnueckas
TEMBI 4acThb
10 -11 [ToBTOpEHME https://edu.sky
Marepuana3a 9 smart.ru/ -
KJIacc MHTEPAaKTHUBHA
s TETpalb

Bsenenue
B3aumuoe
pACTIOJIOKEHUE
MPSIMBIX B
IIPOCTPAHCTBE.
Yroa Mexay
MPSIMBIMH.

[TapamnensHOCTH
IJIOCKOCTEN
Creniens ¢
JICUCTBUTEIIbHBIM
II0Ka3aTeieM
CrenenHas
byHKIHS
[TepieHAMKYISIPHO
CTb MPSIMBIX U
IJIOCKOCTEN
[TokazarenbHas
byHKIUS
Jlorapudmmueckas
byHKIHS
MHororpaHHuKu
Tpuronomerpuuec
Kkue GpopmyIbl
Tpuronomerpuuec
KHE YpaBHEHUS
Bekropsl B
IIPOCTPAHCTBE
[IpousBogHas u ee
F€OMETPUYECKUI
CMBICIT

Hunmuuap. Konyc.
[ap

[Ipumenenue
MIPOU3BOIHOM K

10 - 11 xnacc

3. https://sdamgia.ru/ - caiit nisg noaroroBku k EI'D

1. htt://www.edu.ru — Bapuantel EI'D B pexxume oHJIaliH
4. https://4ege.ru/matematika/page/2/ - caiit o paz6opy Bropoii yactu EI'D

2. htt://www.berdof.com — caiit s moaroroBku k EI'D

1. https://resh.edu.ru/subject/51/ - Poccuiickast 31eKTpOHHAs [IKOJIa

2. https://matematikalegko.ru
3. OO6maunble koH(pepeHuu Z00m



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
http://www.edu.ru/
https://4ege.ru/matematika/page/2/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
http://www.berdof.com/
https://4ege.ru/matematika/page/2/
https://4ege.ru/matematika/page/2/
https://4ege.ru/matematika/page/2/
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HCCIIETOBAHUIO
byHKIUNA
O0bembI Ten
ITepBooOpa3zHas u
WHTETpaI
KomOunatopuka.
Teopus
BEPOSITHOCTH

CIIMCOK JIMTEPATYPbBI

5. Komssrun KO. M. u gap. Anrebpa u Haudana aHanmza: YueObnuk s 10 xon.
ob1eoOpa3oBarenbHBIX yupexaenuit/ M.: IIpocsemienue, 2014.

6. Komsrun HO. M u gap. Anre6pa u Havana aHanmuza: YyeOnuk g 11 ko
o01ieo0pa3oBarenbHbIX yupexaenuit/ M.: [Ipocsemienue, 2014.

7. Aranacsn JI.C., byryzoB B.®., Kagomues C.b. u mp. I'eomerpus, 10-11: YueOuuk
U1t 001ieo0pazoBaTenbHbIX yupexaenuil/ — M.: Ilpocsemenue, 2014,2019.

8. CesprokoB [1.dD. YpaBHeHUs U HEpaBEHCTBA C MOAYJISIMU U METO/IMKA UX PEIICHUS

[TekcT]/ CeBprokoB I1.d.-M.: Nnekca.2005.-110c.

9. ®enbko JL.M. Meron UWHTEpPBAJIOB B pEIICHUM HEPABEHCTB U HCCIECIOBAHUU
bynkmuit [Texct]/ ®ennko JI.M.-M.: JIpoda. 2005.-124c.

10. MaremaTuka. DKcnpecc-moAroToBka. Bee 3aganusa u MeTobl ux penieHus. bazoBblii
ypoBeHb. [log pen. @.d.JIsicenko, C.}0.KynabyxoBa

11. Matematuka. YueOHO-TpeHupoBo4Hble TecThl k EI'D-2015. Ilom pen.
®.D.JIsicenko, C.HO.Kynabyxona

12. Matematuka. EI'D 3000 3amau ¢ orBetamu. ITox pen.A.JI.Cemenona, N.B.Smenko
2015

13. H.Ilpokonenko «3anaun Ha cMecu U CiuiaBbl» bubnuoreuka «llepBoe ceHTAOPs»,
No31.

14. https://statgrad.org/#publications

15. https://matematikalegko.ru

16. htt://www.edu.ru — Bapuantsl EI'D B pexume oHIaliH

17. htt://www .berdof.com — caitt ms noarorosku k EI'D

18. https://sdamqia.ru/ - caitt mis noarorosku k EI'D

19. https://4ege.ru/matematika/page/2/ - caiit o pa3zoopy Bropoii yactu EI'D

20. https://resh.edu.ru/subject/51/ - Poccuiickast 2IeKTpOHHAS TIIKOJIa

21. https://edu.skysmart.ru/ - uHTepaKTUBHAS TETPAIH

TemaTHuyecKoe MIIAHUPOBAHUE


http://www.edu.ru/
http://www.berdof.com/
https://sdamgia.ru/
https://4ege.ru/matematika/page/2/
https://resh.edu.ru/subject/51/
https://edu.skysmart.ru/
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10 knace (170 yacoB)

Ne TeMa ypoKa
ypoKa
IMoBTOpenune maTepuasia 3a 9 kiacc (5 yacon)
1 1 | Anrebpanueckue BeIpakeHus. JIMHEHHbIC ypaBHEHUS, CHCTEMBI
YpaBHEHUU
2 2 | HepaBenctBa. CrcTeMbl HEPaBEHCTB.
3 3 | KBagpatusie KOpHH, KBapaTHbBIC YpaBHEHHUS
4 4 | KBagpatuuHas QyHKIMSA, KBapaTHbIE HEPABEHCTBA, METOJ HHTEPBAJIOB
3) 5 | CpoiictBa u rpaduku QyHKIIHIHA
Beenenue (3 yaca)
6 1 | [Ipenmer crepeomerpunt. OCHOBHBIE MOHATHUS U aKCHOMBI
CTEpEOMETPUH
7 2 | Hekoropsle ciaencTBus U3 akCuoM
8 3 | Hexkoropsle cnencTBus U3 akCuoM
IMapanieJbHOCTh NPSAMBIX M II0cKocTel (5 yacoB)
9 1 | [lapannenbHble MpsiMble B IPOCTPAHCTBE.
10 |2 | IlapamnenbHOCTh TPEX MPSIMbIX.
11 |3 | IlapamnenbHOCTh IPSIMOM U TNIOCKOCTH. Pemienue 3amay.
12 |4 | IlapamiensHOCTb MPSAMOM U TUIOCKOCTH. Perienne 3amau..
13 |5 | CamocTosiTeanHasi pa6oTa no teme ""OCHOBHbIE IOHATHS U

aKCHOMBI cTepeoMeTpun’'

B3aumHoe pacnoJioxkeHue NPSIMBIX B MPOCTPAHCTBE. YT0JI MeKIAy nNpsiMbiMu. (6

4acoB)
14 |1 | CkpewmuBaroniyecs npsiMbie. Y bl C COHANPABICHHBIMH CTOPOHAMH.
15 |2 | VYroa Mexay nNpsiMbIMH.
16 |3 | Pemenue 3amau.
17 4 Pemenne 3amay.
18 |5 | Pemenwue 3amau.
19 |6 | KourpoabHasi padora Nel (20 mun.) no teme «IlapajiiebHOCTD
NPAMBIX U IUI0CKOCTEI
IMapanienbHOCTH IJIOCKOCTEH (7 4acoB)
20 |1 | I[MapamnensHbie I0cKocTH. CBOMCTBA MapaUIeIbHBIX TUIOCKOCTEH.
21 |2 | Pemenue 3amau.
22 3 Pemenune 3amau.
23 |4 | Terpadap v napajuienenumnes.
24 5 3a7auu Ha TIOCTPOCHUE CEUCHU M.
25 |6 | Pemenue 3agau. Ypok 0000IICHUS U CHCTEMATH3AINH.
26 |7 | KonTrpoabHas padora Ne2 mo Tteme "IlapauiesibHOCTH
mjiockocreit'

CreneHb € IeICTBUTEILHBIM NMOKa3aTejieM (12 yacoB)

27 \ 1 \ JlelicTBUTENbHBIC YHCIIA.
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28 |2 | beckoneuHo yObIBaroIas reomeTpuueckas nporpeccus. [lepeson
NEPUOINYECKOMN NECATHIHON TPpOOH B OOBIKHOBEHHYIO.

29 |3 | Apudmernueckuii KOpeHb HaTypadbHOU cTeneHn. CBONCTBA KOPHS
HaATYpaJIbHOW CTETICHH.

30 |4 | IIpeoOpazoBaHKe BEIpAKECHUM, COACPKAIIMX KOPHU HATypaIbHOM
CTETICHU

31 |5 | IIpeoOpazoBaHue BEIpaKEHUM, COACPKAINUX KOPHU HATYPaTbHOM
CTETICHU

32 |6 | CamocrosiTesqibHasi padoTa «CBolicTBa KOPHS HATYPAJIBLHOM
CTeneHm.

33 |7 | CreneHb C paliOHATBHBIM U ICHCTBUTEIBHBIM ITOKA3aTEIISIMHU.
CBo¥iCTBa CTETIEHH C PAIIMOHATBHBIM ITOKa3aTeIIeM

34 |8 | IIpeoOpa3oBanne BbIpaXEHH, COAEPKAIINX CTETIEHb C PAIlHOHATBHBIM
MOKa3aTeJIeM.

35 |9 | IIpeoOpa3oBanue BbIpaXEHH, COAEPKAIINX CTETIEHb C PAIlHOHATBHBIM
MOKa3aTeeM.

36 | 10 | CamocrostensHas pabota «CTeneHs ¢ paluoOHAIbHBIM U
JICHCTBUTEIHHBIM MTOKA
3aTeNAMMY.

37 |11 | Ypok 0600IIeHUs M CHCTeMaTH3aIliy 3HAHUH.

38 |12 | KonrpoJbHas pa6ora Ne3 «CTeneHb ¢ 1elicTBHTEIbHBIM
MoKa3aTejaem»..

Crenennasi pynkuus (13 yacon)

39 |1 |Crenennas ¢GyHKIHUS, €€ CBOMCTBA U TpaduK

40 |2 | Crenennas ¢pyHKIUS, €€ CBOMCTBA U rpaduK

41 |3 | Bzaumno oOpaTHbie QyHKIIUN

42 |4 | JpoOHo-nuHelHas GyHKITUS

43 |5 | PaBHOCUIIBbHBIC YpaBHEHHS U HEPABEHCTBA

44 |6 | PaBHOCWIbHBIC YPAaBHEHUS U HEPABEHCTBA

45 |7 | UppamnmoHanbHbIe ypaBHEHHUSI

46 |8 | UppaunoHanbHbIe ypaBHEHHUS

47 |9 | UppammoHalbHBIE HEPABEHCTBA

48 | 10 | UppanuoHnanbHble HEpABEHCTBA

49 11 | Ypoxk 0000IIeHNs U cCUCTeMaTH3aIuu

50 |12 | Ypoxk 0600ImIeHNS U CHCTEMAaTH3aIul

51 | 13 | KourpoanHas padora Ne 4 no teme «CrenenHasi yHKIus»

[epneHanKyIAPHOCTH NPSIMBIX U UI0CKOCTEd (15 yacoB)

52 |1 | [lepnenauKysipHbIE MPSIMbIE B TIPOCTPAHCTRE.

53 |2 | [lapamnenbHble MpsiMble, IEPIEHAUKYIISIPHBIE K MJIOCKOCTH.

54 |3 | [IpusHak nmepreHaIuKyISIPHOCTH IPSIMOM U TUTIOCKOCTH.

55 |4 | Teopema o mpsMOii, EPHIEHANKYIISIPHOMN MIIOCKOCTH.

56 |5 | Pemenue 3agau.

57 6 | Pemenue 3agau.
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58 |7 | PaccrosHue OT TOUKH 70 TUIOCKOCTH. Teopema o Tpex
NEPIICHIUKYIIAPaX.

59 |8 | PaccrosiHue OT TOUKH 70 TUIOCKOCTH. Teopema o Tpex
NEPIICHIUKYIIAPaX.

60 |9 | Yroa mexmy mpsMoi U TUIOCKOCTH.

61 |10 | Yroa mexay npsMOi U IJIOCKOCTH.

62 |11 | Pemenwue 3amgau.

63 |12 | Pemenue 3amgau.

64 |13 | AByrpannsiii yrou. [Ipu3Hak nepneHIuKyISIpHOCTH ABYX IJIOCKOCTEH.

65 | 14 | [IpssmoyroJyibHBIN Mapasuienenumnes. Y pok 0000ueHus 1
CHCTEMaTH3aIlHH.

66 |15 | KouTrpoabHas padora NeS nmo Teme»IleprneHIMKYJISIPHOCTH NPSMBIX
U IJIOCKOCTE»

Hoka3zareabnass pynkuusa(13 yacon)

67 |1 |IlokazarenpHas QyHKIHS.

68 |2 | CgoiicTBa u rpaduK MoKa3aTeabHON (QYHKITUH.

69 |3 | Iloka3zaTenbHble ypaBHEHUS.

70 |4 | Pemenne noka3aTeNbHBIX YPaBHEHHIA.

71 |5 | Pemenue noka3areiabHbIX ypaBHEHUH.

72 |6 | CamocrosiTesibHasi padora «Iloka3aTebHble yPABHEHUS.

73 |7 | Iloxa3aTenbHBIC HEPABEHCTBA.

74 |8 | Pemenue noka3areabHbIX HEPABEHCTB.

75 |9 | Pemenne nmoka3zaTenbHBIX HEPABEHCTB.

76 | 10 | CamocrosTenpHas padorta «llokazarenpHbIC HEPAaBEHCTBAY.

77 |11 | Cucrembl moKazaTeIbHBIX YPAaBHEHUIN U HEPABEHCTB.

78 | 12 | Ypok 06001IeHHs U CUCTeMAaTHU3aIlui 3HAaHU .

79 |13 | KourpoabHasi pabora Ne 6 «Iloka3zatenbHas GpyHKIus».

Jlorapudgmuyeckas ¢pynknus (20 yacon)

80 |1 | Jlorapu¢msr.

81 |2 | CgoiicTBa orapnuMoB.

82 |3 | CgoiicTBa orapumMoB.

83 |4 | decsaTuuHble U HATYpaIbHBIC JOTAPHU(PMBIL.

84 |5 | decaTuuHble U HATYpadbHBIC JOTAPHU(PMBIL.

85 |6 | decaTuunHbie U HATYPAIbHBIC JIOTAPU(DMBI.

86 |7 | Jlorapubmuueckas QpyHKIIUS, €€ CBOWCTBA U TpaduK.

87 |8 | Jlorapubmuueckas QpyHKITUS, €€ CBOWCTBA U TpaduK.

88 |9 | Jlorapudmuueckas QpyHKIHs, €e CBOWCTBA U TpaduK.

89 |10 | Jlorapudpmuyeckue ypaBHEHUSI.

90 |11 | Jlorapudmuyeckue ypaBHEHHUS.

91 |12 | Jlorapudmudeckue ypaBHEHUSI.

92 | 13 | Jlorapudmuyeckue ypaBHEHUSI.

93 |14 | Jlorapudmudecknue HEpaBEHCTBA.

94 | 15 | Jlorapudmudeckrue HEpaBEHCTRA.

95 | 16 | Jlorapudmudeckrue HEpaBEHCTBA.
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96 |17/ | JlorapudmMuueckre HEpABEHCTBA.

97 18 | Ypoxk 0000IIeHNS U CHCTEMaTH3aliH.

98 19 | Ypok 06001IeH s U cUCTeMaTH3aluy.

99 | 20 | KoutpoabHas padora Ne 7 mo teme «Jlorapudpmudeckas
byHkumsn».

Mmuororpannnku (14 yacoB)

100 |1 | [lonsTue mHOTOrpanHuKa. [Ipu3ma.

101 |2 [Tnomaas OOKOBOM MOBEPXHOCTHU MPU3MBI.

102 |3 | Pemenue 3a1a4 Ha HAXOXKJCHUE FJIEMEHTOB U MTOBEPXHOCTHU MPU3MBI.
103 |4 | Pemenwue 3a1a4 Ha HAXOXKCHHUE AIIEMEHTOB U TIOBEPXHOCTHU MPU3MBI.
104 |5 | CamoctosTenbHas padbora o teMe «lIpuzmay.

105 |6 | [Mupamuna. [IpaBriibHas TUpaMuIa.

106 |7 | Pemenue 3a1a4 Ha HAXOXKJICHHUE DIIEMEHTOB U

IMOBCPXHOCTHU ITHNPAMUIBI.

107 |8 Penrenue 3ama4y Ha HaX0KACHUE DJIIEMEHTOB U
MMOBEPXHOCTH TTUPAMHUIBI.

108 |9 | YceucHnas nupamua.

109 | 10 | CamocrostensHas pabota mo Teme «llupamugay.

110 |11 | [IpaBuibHBIE MHOTOTPAHHUKH.

111 |12 | [IpaBuiIbHBIE MHOTOTPAHHUKH.

112 | 13 | Ypok 060011IeHust U cucTeMaTH3alliy 3HaAaHHUH 110 TeMe
«MHOTOrpaHHUKN.

113 | 14 | KouTpoJbHas padora Ne 8 no reme « VIHOrorpaHHUKI».

Tpuronomerpuueckue gopmy.sl (24 gac)

114 |1 | Paguannas mepa yria. [IoBOpOT TOUKHM BOKPYT Hauajga KOOPAUHAT

115 |2 | Paguannas mepa yria. [IoBOpOT TOUKHM BOKPYT Hauajaa KOOPAUHAT

116 |3 | Ompenenenue cuHyca, KOCHHYCa M TAHTEHCA yTiia

117 |4 | Omnpexenenue cuHyca, KOCUHyCa M TAaHT€HCA yIiia

118 |5 | Ompexenenue cuHyca, KOCUHyCa M TaHT€HCA yIiia

119 |6 | 3naku cuHyca, KOCHHyCa M TaHTE€HCA yIJia

120 |7 | 3Haku cuHyca, KOCHHYyCa U TaHT€HCa yTJja

121 |8 | 3aBUCHMOCTH MEXIYy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO M TOTO
Ke yria

122 |9 | 3aBUCHMOCTH MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO U TOTO
Ke yria

123 | 10 | 3aBUCUMOCTH MEXY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO W TOTO
Ke yria

124 | 11 | TpuroHOMETpUUYECKHE TOKICCTBA

125 | 12 | TpuroHoMeTpHu4YeCKHUe TOXKICCTBA

126 | 13 | CuHyc, KOCHHYC U TaHT€HC YTJIOB 0L U - O

127 | 14 | Cunyc, KOCUHYC U TAHT€HC YIJIOB 0L U - O

128 | 15 | ®opMyibl CIIOKEHHUS
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129 | 16 | ®opMyIbl CIOKEHUS

130 |17 | CuHyc, KOCHUHYC U TaHT€HC ABOMHOTO yria

131 |18 | CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yria

132 | 19 | ®opmysl npuBeACHUS

133 | 20 | ®opmyIsl npUBEACHUS

134 | 21 | Cymma u pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB

135 |22 | Cymma u pa3HocTh cuHycoB. CyMMa B pa3HOCTh KOCUHYCOB

136 | 23 | Cymma u pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB

137 | 24 | KoutpouabHas padora Ne 9 mo teme «TpuroHomerpuieckue
(hopmyasn

Tpuronomerpuyeckune ypaBHenus (14 gacon)

138 |1 | YpaBHeHue COS X = a.

139 |2 | YpaBHeHue COS X = a.

140 |3 | VpaBHenwue Sin X = a.

141 |4 | VYpaBHeHwue Sin X = a.

142 |5 | YpaBHenue tg X = a.

143 |6 | YpaBHeHuelg X = a.

144 |7 | PemieHue TPUrOHOMETPUYECKHUX YPAaBHEHUIA.
145 |8 | PemeHue TpUTOHOMETPUUECKHUX YPaBHEHUI.

146 |9 | PemeHue TpUrOHOMETPUUYECKHUX YPABHEHUIA.

147 | 10 | Pemenue TpUrOHOMETPUUYECKHUX YPABHEHUIA.

148 | 11 | PemieHue TpUrOHOMETPUUECKHUX YPABHEHUIA.

149 | 12 | PemeHre TPUTOHOMETPUUECKHUX YPaBHEHUM.

150 | 13 | Pemenue TpUTOHOMETPUYECKHUX YPaBHEHUH.

151 |14 | KonrpouabHasi padora Ne 10 mo reme « Tpuronomerpnyeckue
YPaBHEHHSD).

BekTops! B npocTpancTBe (9 yacoB)

152 |1 | IlonsTue BekTOopa. PaBeHCTBO BEKTOPOB.

153 |2 | CioxkeHue U BRIYUTAHUE BEKTOPOB.

154 |3 | CymMa HECKOJIBKUX BEKTOPOB

155 |4 | YMHOXEHHEe BEeKTOpa Ha YUCIIO.

156 |5 | KommianapHbie BEKTOPHI.

157 | 6 | IIpaBmio mapamuienenumne/na.

158 |7 | PaznoxkeHue BEKTOpa IO TPEM HEKOMILJIaHAPHBIM BEKTOPaM.

159 |8 | PaznoxkeHue BeKTOpa IO TPEM HEKOMILJIAHAPHBIM BEKTOPaM.

160 |9 | KonTpouabHas padora Nell no teme «BekTopbl B IPOCTPAHCTBE.
Pe3zeps (10 wacoB)

161- Pesepn

170

TemaTuuyeckoe MIAHUPOBAHHE

11 kaacc (170 yacoB)
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Ne Tema ypoka Yacos
1 [ToBTOpEHME 1
2 [ToBTOpEHME 1
3 [ToBTOpEHUE 1
4 [loBTOpEHME 1
3) [ToBTOpEHME 1
6 [ToBTOpEeHUE 1

Tpuronomerpuyeckue GpyHKIUNH
7 O6uacTh onpesieNICHUsT 1 MHOYKECTBO 3HAYCHUIM 1
TPUTOHOMETPUUICCKUX (QYHKITUI
8 YeTHOCTh, HEUETHOCTD, IEPUOTUIHOCTD 1
TPUTOHOMETPUUECKUX HYHKITUI
9 YeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTD 1
TPUTOHOMETPUUECKUX HYHKITUI

10 CpoiicTBa PyHKIIMU Y=COS X U €€ rpadux 1
11 CpoiicTBa PyHKIIMU Y= COS X U e¢ rpaduk 1
12 CaoiicTBa GyHKIMU Y= SIN X U €€ rpaduK 1
13 CaoiicTBa ¢pyHKIMU Y=SIiN X U ¢ rpaduk 1
14 CpoiicTBa 1 rpadguku GpyHKumMil y=tg X u y=ctg x 1
15 CpoiicTBa u rpadguku GpyHkuMi y=tg X u y=ctg X 1
16 OOpatHbIe TPUTOHOMETPUUECKUE (PYHKIIUU 1
17 OOpaTtHbIe TPUTOHOMETPUYECKUE (PYHKIINU 1
18 VYpoxk 0000111eHUSs U CUCTEMAaTU3AlNK 3HAHUN 1
19 Koutponbshas padota Nel o Teme « Tpuronomerpudeckue 1

GYHKI
MeTtoa KOOPpAMHAT B IPOCTPAHCTBE. JIBHKEHHE.

20 [IpsiMOyToOJibHAs cCUCTEMA KOOPAUHAT B IPOCTPAHCTBE 1
21 KoopnuHatel BekTopa 1
22 Pemienue 3ana4 no teme «KoopanHaThl BEKTOPa» 1
23 CBsi3p MKy KOOPAMHATAMHU BEKTOPA U KOOPIWHATAMH TOYEK 1
24 [Ipocreitmme 3agaum B KOOpAUHATAX 1
o5 Pemenue 3agau o reme «Metoa KOOpAUHAT B 1

IPOCTPAHCTBE»

26 Yron Mexay BeKTopaMu 1
27 CkansipHO€E MPOU3BEJICHUE BEKTOPOB 1
28 Brruncienue yriioB Mexay NpsIMbIMUA U BEKTOPaMHU 1
29 Pemenune 3anau no teme «CkaspHOe MPOU3BEIACHNE 1

BEKTOPOB»

30 YPpOoK MOBTOPEHUS M CHCTEMATH3AIMK 3HAHUH 1

31 KontponbsHas paboraNe2 o teme «MeTo 1 KOOpAUHAT B 1
IPOCTPAHCTBE»

32 [lenTpanbHast CHMMETPHS 1
33 OceBas cuMMeTpus. 3epKalibHasi CAMMETPHS 1
34 [TapannenbHBIN epeHoC 1
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35 | CamocTosiTesnbHas paboTa 1o TeMe «J{BrKeHus» |1
IIpousBoaHadA U ee reOMEeTPUYECCKUIN CMBICJI.
36 [Ipenen mocaea0BaTeILHOCTH 1
37 [Tpenen byHKIMN 1
38 HenpepriBHble QyHKIINN 1
39 Omnpenenenue MPOU3BOTHON 1
40 [TpaBuna muddepenmpoBanms 1
41 [TpaBuna nuddepenumpopanus 1
42 [TpousBogHas creneHHON GYHKIIUN 1
43 [IpousBoaHas cTeneHHON (HYHKIIUH 1
44 [Ipou3BoAHBIC AIIEMEHTAPHBIX (DYHKITHI 1
45 [Ipou3BoHBIC AIIEMEHTAPHBIX (DYHKITHI 1
46 ["'eoMeTpuyecKkuii CMbICI IPOU3BOIHOM 1
47 YPpOK MOBTOPEHUS U CUCTEMATU3ALINY 3HAHUI 1
48 YPpOK MOBTOPEHUS U CUCTEMATU3ALINY 3HAHUI 1
49 KonTtponpHas pzl60Ta Ne3 o reme «IIpousBoanas u e¢ 1
TE€OMETPHUECKUNA CMBICID)
Muaunap. Konyc. Hlap.
50 [Tonarne nnmmuapa. [Lnomane nOBEpXHOCTH HWIIMHIAPA 1
51 Pemenue 3agau 1
52 Pemenue 3agau 1
53 CamocrositenbHas padota o teme «L{ummnap» 1
54 [lonsatue konyca. Ilmonaas NOBEPXHOCTH KOHYyCA 1
55 Y ceueHHbI KOHYC 1
56 Permenwne 3agau 1
57 Pewienue 3agau 1
58 Cdepa u mmap. YpaBHeHue chepsl 1
59 B3aumHoe pacrnonoxenue chepsl U IIOCKOCTH 1
60 Kacarenbnas rmockocts k cdepe. [1nomans cepor 1
61 Pewienue 3agau 1
62 Pemenue 3agau 1
63 Pasnuynble 3a1auu Ha MHOTOTPAHHUKH, IWIHHIP, KOHYC U 1
mrap
64 Paznuunbie 3a1aun Ha MHOTOTPaHHUKH, IIVITHH]IP, KOHYC U 1
rap
65 Paznuunbie 3a1aun Ha MHOTOTPaHHUKH, IIVITHH]IP, KOHYC U 1
rap
66 Pasnuynble 3a1a4uu HA MHOTOTPAHHUKH, IWIHMHIP, KOHYC U 1
map
67 Kontponwnas padora Ne4 o teme « [ {ununnp. Konyc. [lap.» 1
IIpumeHeHue NPOU3BOAHOM K HCCIACA0BAHUIO QYHKIUM.
68 BoszpacTranue u yobiBaHue QyHKUUU 1
69 BoszpacTranue u yobiBaHue QyHKIUU 1
70 DKCTpEMYMbI PYHKIIUH 1
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71 DKCTpeMyMbl (PYHKITUN 1
72 DKCTpPEMYMBbI (PYHKIIHH 1
73 Haubomnbiiee 1 HaMeHblee 3HaueHUsT (QyHKIIUH 1
74 Haubonbiiee 1 HauMeHblIee 3Ha4eHUsT PyHKITUH 1
75 Haubonbiiee 1 HauMeHblee 3Ha4eHUs QyHKITUH 1
76 [Tpon3BogHAS BTOPOTO TOPSIKA, BRITYKJIOCTh U TOYKH 1
neperuda
27 [Tpon3BogHAS BTOPOTO TOPSIKA, BHITYKIOCTh U TOYKH 1
neperuda
78 [TocTpoenue rpadukoB 1
79 [TocTpoenue rpaduxon 1
80 [TocTpoenue rpaduxon 1
81 [TocTpoenue rpadukoB 1
82 YpOK OBTOPEHHSI U CHCTEMAaTH3AINN 1
83 Kontponbshas padota NeS no teme «IIpumenenue 1
MIPOU3BOJIHOM K UCCIIETOBAHUIO (DYHKLINI»
O0bembI TeJI.
84 [Tousarue o6beMa. OOBbEM NPSIMOYTOJILHOTO MapalyIeIeuneaa 1
85 Pemmenwne 3amau 1
86 CamocrositenbHas padota mo reme «O0beM MPSIMOYTOIBHOTO 1
napasieIenune 12
87 OO0BEM IPAMOI IPU3MBI 1
88 O0BeM nuIMHApa 1
89 Pemenwne 3amau 1
90 Brruncienre 00b¢MOB € TOMOIITBI0 MHTErpasia 1
91 OO0BEM HAKJIIOHHOM MPU3MBI 1
92 O0BEM THpaAMUIBI 1
93 Pemenue 3agau 1
94 O0BEM yCEUCHHOM MUPaMMU/IBI 1
95 O0BEM KOHYCa 1
96 OO0BEM yCeUeHHOTO KOHYyCa 1
97 OO0BeM mapa u MmIomaah Chepsl 1
098 OO0BEM IapPOBOTO CErMEHTA, MIAPOBOTO CJIO0S, IIIAPOBOTO 1
CEeKTOopa
99 [Tnomans chepsl 1
100 Pemenue 3agau 1
101 Pemrenne 3amau 1
102 Peuienue 3agau 1
103 Kontponbshas pabora Ne6 mo teme «OOBEMBI TED» 1
IlepBooOpa3Hasi U HHTErpas
104 [TepBooOpazHas 1
105 [TepBooOpaznas 1
106 [IpaBuna HaXOXKIEHUS TIEPBOOOPA3HBIX 1
107 [IpaBuna HAXOXKIEHUS TEPBOOOPAZHBIX 1
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108 [IpaBuiia HaXOXKACHUST TIEPBOOOPA3HBIX 1
109 [1;momaib KPUBOJIMHENHOM Tpaneuuu. Beraucinenue 1
UHTErpaia
110 [1;momaib KPUBOJIMHENHOM Tpaneuuu. Beraucinenue 1
WHTETpaia
111 Briuncnenne unrerpaia 1
112 Breraucnenwne miomaseit Guryp ¢ moMoIIbio HHTETpajia 1
113 Brruncnenue miomiaaeit Guryp ¢ moMoInbio HHTErpasa 1
114 Brruncnenue miomiaaeit Guryp ¢ moMoInbo HHTErpasa 1
115 [IpumeHeHre HHTETPAIOB JTs PEIICHUS MPAKTHUECKUX 1
3a/1a4y
116 Ypoxk 00600111eHNs U CUCTEMAaTU3aIuU 1
117 Kontponbshas padota Ne7 no teme «IlepBooOpaznas u 1
WHTETpaDy
KomOunaTopuka
118 [IpaBwiio npousBenenus. PazmenieHus ¢ HOBTOPEHUSIMHU 1
119 [lepecranoBKH 1
120 PasMmemenns 6e3 moBTopeHuit 1
121 Coueranus 0e3 noBTopeHuii 1 OnHoMm HproToHa 1
122 Ypok 0000ITIEHUS M CHCTEMAaTH3aIAN 1
123 Kontponbnas padota Ne8 o teme «KomOnnaTopukay 1
124 BeposiTHOCTH COOBITHS 1
125 CnoxeHune BeposITHOCTEN 1
126 YcnoBHas BepoaTHOCTh. HezaBuCHMOCTh COOBITHIA 1
127 BeposTHOCTB POU3BEICHNST HE3ABUCUMBIX COOBITUI 1
128 ®opmyna beprynu 1
129 Ypok MOBTOPEHUS U CUCTEMATU3AIUN 1
130 KOHTpOHbHafI' pabota Ne9 o TeMe «1eMEHThI TEOPUU 1
BEPOSTHOCTEH»
KommiekcHble unciia
131 OnpenesieHne KOMIUJIEKCHBIX YHCEII. 1
132 CnoxeHre 1 YMHOKEHUE KOMILIEKCHBIX YUCE 1
133 KomMrmiekcHO conpspkeHHbIC yncia. Moaynb KOMITIEKCHOTO 1
yucia. Oneparnuu BEIYUTAHUAS U JACTICHUS
134 Breruntanue u nejeHne KOMIDICKCHBIX YHCEN 1
135 ['eomeTpuueckas MHTEpIPETALNs KOMIUJIEKCHOTO YnCia 1
136 YMHOXEHUE U JICTICHNE KOMIUICKCHBIX YHUCEl, 3alTUCAHHBIX B 1
TpuroHomeTpudeckoi popme. opmyna Myaspa
137 dopmyna Myaspa 1
138 KBangpaTHoe ypaBHEHHE C KOMITJIEKCHBIMU ITEPEMEHHBIMU 1
139 W3BeueHne KOpHS M3 KOMIUICKCHOTO YHCIIA. 1
AnreOpanyeckoe ypaBHEHHE
140 Ypok 0000111eHNS U CUCTEMATU3AIHH 1
141 Kontponbshas padotaNel0 mo reme «KoMIIIeKCHbBIE YnCTay 1
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IToBTOpEHME
142 YpaBHEHUS ¢ IBYMSI HEU3BECTHBIMH U CIIOCOOBI UX PEIICHUS 1
143 HepaBeHncTBa ¢ 1ByMsi HEU3BECTHBIMU U CTIOCOOBI UX 1
perieHus
144 N3o0pakeHne Ha KOOPAMHATHOMN MIIOCKOCTH pelieHU 1
HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMSI HEHM3BECTHBIMHU
145 [ToaxoIpl K pemIeHu!o 3a1a4 ¢ apaMeTpaMu 1
146 CreneHsb C pallMOHAIBHBIM MOKa3aTeIeM 1
147 HppanmoHanbHbIE YpaBHEHUS 1
148 [ToxazarenpHast pyHKIUS 1
149 [Toka3arenbHbIC ypaBHEHUS 1
150 [Toka3aTenbHbIC HEPABEHCTBA 1
151 Jlorapudmuueckast GyHKIIMSA 1
152 Jlorapupmuueckre ypaBHEHUS 1
153 JlorapudmMuueckrie HepaBeHCTBA 1
154 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUHN 1
155 TpuroHomeTpuyeckue ypaBHEHUS 1
156 [IpousBoaHas U €€ reOMETPUUECKUI CMBICI 1
157 [IprMeHneHne Npon3BOTHON 1
158 [TepBooOpa3Has, HHTETpaj 1
159 Komb6unaropuka. TB 1
160 [lepneHANKYISIPHOCTD B IPOCTPAHCTBE 1
161 [TapanienbHOCTh B IPOCTPAHCTBE 1
162 CedeHnsi MHOTOIPaHHUKOB 1
163 PaccTostHue oT TOYKH 10 MIIOCKOCTH 1
164 VYron Mexay npsiMbIMU 1
165 Yron Mexy npsiMOi U TUIOCKOCTBIO 1
166 YT01 MEX Iy TUIOCKOCTSIMH 1
167 [1101aap MOBEPXHOCTH MHOTOIPAHHUKOB, 00bEMBI TEJ 1
168-170 | Pe3eps 3

170




