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HOACHUTEJBHAA 3AIINCKA

OO0mas xapakTepucTUKAa Kypca

Hacrosimas pabouast mporpamma Kypca BHEYpPOUHOH JEATEbHOCTU «Y MHUKH
W YMHHUIBD» pa3paboTaHa B COOTBETCTBHU C TpeOOBaHWAMHU (eaepaabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHus
(mamee — @OI'OC OOQO) wu HampaBieHa HAa OpraHMU3alUI0 OO0Yy4YEHUs
MaTEMaTUYECKOMY COJEpKaHUI0, BhIXOAsAIIeMy 3a paMku denepalibHON padouei
nporpaMmbel 1o ydueOHOMy nmnpeametry «MaremaTuka» (0a30BbI  YPOBEHB)
OCHOBHOTO 0011ero oopaszopanus (nanee — OPII), ¢ yuetoM Hcoab30BaHMS BUIOB
NEATETLHOCTH 00YYaIOIMNUXCs, OTIIMIHBIX OT YPOUHBIX.

IIpu pazpabomxe Ilpocpammsl yuumuvleanuco ciedyroujue OOKYMeHmbl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @eaepanuu Ot S5 U0
2022 1. Ne TB-1290/03 «O HampaBieHUU METOJUYECKUX PEKOMEHJIAIUN» T10
OpraHu3allid BHEYPOUYHOW JEATETLHOCTH B paMKaX peaau3alludl OOHOBJIEHHBIX
dbenepabHbIX TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYaIbHOTO
OOIIIEro U OCHOBHOI'O 00IIIETO 00pa30oBaHus;

— pacnopsbkenue IlpaBurtenbctBa Poccuiickoit @eaeparuu oT 19 HOs0ps
2024 1. Ne 3333-p «O0 yTBEpKJACHUU KOMIUIEKCHOTO ILJIaHA MEPOIPHUATHI 1O
MOBBIIIIEHUIO KAYECTBA MATEMaTUUYECKOTO M €CTECTBEHHO-HAYyYHOTO 00pa30BaHUS
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusx peasm3anu TakOW CTPATETMYECKOW 3a7ayM, KaK JIOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIepe/l MaTEMAaTHIECKUM 00pa30BaHuEM
B UHCJIC TJABHBIX IIOCTABJICHBI CJICAYIOIIME IE€U: Pa3BUTUE TBOPUYECKUX U
MCCJIEIOBATENBCKUX CIOCOOHOCTEN OO0ydarouuxcsi, UX MOATOTOBKAa B IMPOIECCE
oOydeHus MaTeMaTuke K BeIOOPY npodeccuil, CBA3aHHBIX C Pa3BUTHEM TOUHBIX U
€CTECTBEHHBIX HAYK M TEXHOJIOTMU. Kak BaXKHBIM KOJIWYECTBEHHBIN IMOKA3aTElIb
MOBBIIIEHUS UHTEPECA K MATEMATUKE BBIACIISIETCS POCT KOJMYECTBA BBITYCKHUKOB,
BBHIOMPAIONIMX HAa TOCYJApCTBEHHOW MTOTOBOM aTTeCTAllMM JK3aMEH IO
MaTeMaTrKe Ha MPOGUILHOM YPOBHE.

OcBoenne mpemnaraemoit IIporpaMmbl  COCOOCTBYET TMOBBIMICHUIO Y
oOydJaromuxcsl ypoBHS MOTHUBAIlMU K M3YYCHUIO MAaTEMAaTUKU M OPUEHTHPYET Ha
BBHIOOP €IMHOTO TOCYJapCTBEHHOI'O 3JK3aMEHa M0 MaTeMaTHuKe MPOQPUILHOTO
ypoBHsi. Kpome Ttoro, ocBoenue mpeiaraemoro B Ilporpamme coaepkaHus
MO3BOJIIET PACHIMPUTh KPYr pelIaeMbIX MAaTEMAaTHYECKUX 3a7ad 3a CYeT
BKJTFOUECHUS MPOOJIEMHBIX, HECTAHIAPTHBIX 3a7a4, 3a/1ayd MPUKIATHOTO XapaKTepa,
BBITIOJIHEHUST HCCIIEOBATEIbCKUX paboT, B TOM YHCIE C MEKIPEIMETHBIM



COJIEp>KaHUEM, U3YUCHHS OTIOTHUTEIbHBIX BOIIPOCOB KaK TEOPETUUECKOIO, TaK U
MPAKTUYECKOTO XapaKTepa.

[IpenycmoTpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIMBUIyaJIbHAS U
rpynmnoBasi TPOEKTHass M HCCIeNoBaTeNbCKas JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYISATUBHBIX HU KOMMYHUKATHUBHBIX YMEHUU
oOyuatomuxcsa. I[lporpamMma COOTBETCTBYeT UJee paCHIUPEHHS MPHUKIAIHOM
HAIpPaBJIEHHOCTH Kypca MaTeMaTHUKU Ha YPOBHE OCHOBHOTO 0O0IEro 00pa30BaHUs.
Peanuzamust kypca CHocoOCTBYeT BBISBICHHIO TaJaHTIUBBIX M OJAPEHHBIX
oOy4Jaronuxcs, MoAAEePKKE X TAIAHTOB U PA3BUTHIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca pernoiaraeTcs BBITIOJIHEHUE
UCCIIeI0OBATENbCKUX paboT. YueOHoe uccieloBaHre Mo MaTeMaTuke B 7-9 kinaccax
IpenoaraeT noiaydeHne CyObeKTUBHO HOBOTO /ISl 00yYaromierocsi pe3yiapraTa u
HampaBlieHO Ha (OpPMHpPOBAHHE WCCIEIOBATEIICKUX YMEHUI: BBIJCICHUE
npo0JieMbl, OpraHM3alys U aHAIW3 JaHHBIX, BBIIBIKEHUE THIOTE3bI, POBEpKa
TUMOTE3bl, (OPMYJIMPOBAaHHE BBIBOJOB U IMPEICTaBICHHE pe3yJIbTaTOB Ha
IrpaMOTHOM MaTeMaTHueckoM si3bike. [Iporpamma moxer ObIThb BocTpeOOBaHa
00y4arolMMUCs, KOTOPbIE UMEIOT UHTEPEC K U3YUYEHUIO MATEMAaTUKU, TOTOBATCS K
YYacTHUIO B OJIMMIIHAJaX MIKOJFHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYEHHIO
MaTeMaTUKU Ha YPOBHE CPEIHETO O0IIEero oOpa3oBaHusl.

Heab 1 3a7a4u Kypca

Peanuzamus BHEYpOUHOW EATEIBHOCTH SIBISIETCS HEOTHEMJIEMOW YacThIO
oOpa3oBaTeIbLHOrO Mpollecca, obOecreyruBasi B TOM YHUCJIE€ BO3MOXKHOCTh
(dbopMupoBaHus 00pa30BaTEIbHBIX MPOTPaMM PA3IMYHOTO YPOBHSI CIIOKHOCTH U
HAIPaBJICHHOCTU C Y4Y€TOM OO0pa30BaTeIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEM
oOyuaroluxcs, BKJII0Yask OJJapeHHbIX JETEH.

ens Ilporpammsl — oOecneunTs UHAMBUAYaJbHbIE IMOTPEOHOCTH
oOyJaromuxcs B HM3YYCHHH COJEP)KaHWS MAaTeMAaTHUKH, BBIXOJAIIETO 3a PaMKH
porpamMmbl 0a30BOT0 YPOBHS.

3agaum Kypca:

1. IloBbllieHWE YPOBHS MaTeMaTUYECKOM MOATOTOBKM OOy4arouIuxcs,
pa3BUTHE YCTOMUMBOIO HHTEpeca K yueOHOMY mpeaMeTy «MaTtemaTukay.

2. Pa3BuTHE TBOpPUECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOIO BOOOpaKEeHUS,
TEOPETUYECKOTO MBIIIICHNUS U MAaTEeMAaTHUYEeCKOW WHTYHIINH, YMEHUN pacCyXaaTh
JIOTUYECKH U aHATM3UPOBATH CUTYaI[UH.

3. VYrnyOnenue U 3akperuieHHMe 0a30BbIX 3HaHWM, (opMUpOBaHME
YCTOWYHMBBIX HABBIKOB PEIICHHUSI HECTAHIAPTHBIX U OJIMMITHAIHBIX 3a/1a4, OCBOCHHE
HECTaHJAPTHHIX IMOIX0I0B U OPUTHHAIBHBIX PEIICHUH.



4. O3HakOMJIEHME C JIONOJHUTEIbHBIMU  pa3ejlaMd  MaTeMaTUKH,
BBIXO/ISIIIUMU 32 paMKH 0a30BOT0O Kypca.

5. Bocriuranue caMOCTOSITEIbBHOCTH, HACTOWYUBOCTH M OPTaHU30BAaHHOCTH B
XO/JI€ PEIlICHUs CIOKHBIX 3a/1a4.

6. Pa3BuTHEe HaBBIKOB KOMAaHJHON padOThI, APYKECKOIO COMEPHUYECTBA H
3I0pOBOM KOHKYPEHIIMU CPEJIN CBEPCTHUKOB.

7. lloaroroBka oOy4aroIUXCAd K YYacTUIO B IIKOJIBHBIX, PallOHHBIX,
TOPOJICKMX, PETHOHAIbHBIX, BCEPOCCHUICKHX OJMMIOMAAAaX, KOHKypcax u
COpPEBHOBAHMSIX 10 MaTEeMaTHKE.

8. IloBbllieHWE ypOBHS T'PAaMOTHOCTH B  0OJIACTH  HUCIIOJIb30BAHUS
«MaTeMaTUYEeCKUX TaKeTOB», OOECIEeUUBAIOIIMX aBTOMATHU3ALMI0 MPOIECCOB
MOuCKa, aHanu3a, 00pabOTKM, co3daHus, mepenadyu, dopmaiu3zanuu (B BUJE
CTaTUYECKUX M JMUHAMHYECKUX TpaUKOB, IUArpaMM W MPOYUX BU3YyaJU3ALMM
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHon
NEeATEIbHOCTH MPU U3YYEHUU MATEMATUKH.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOrO MBILIUICHHUS Ha
OCHOBE  HCHOJb30BaHUS  LUPPOBBIX  HHCTPYMEHTOB (B TOM  YHCIE
«MaTeMaTHYEeCKUX TaKeTOB») B OOJACTH MOJACIUPOBAHUS, HWMUTALUU U
UHTEpHpeTalunui aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB W 0O0pa3oB B BHIE
pa3IMUHBIX BHU3yaIM3aluii (B TOM 4YHUCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTrana ¢ y4yeToM pekoMeHnanuii QeaepanbHoil pabdboueit
nporpaMmbl  BOCHHMTaHMSl. B  4YacTHOCTHM, OHA y4YWUTHIBa€T ICHXOJIOIO-
NeAarornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAaCTHOW  KaTeropuu
oOydJarommxcs.

Taxkum obpazom, peanuzayus Illpoepammel coodelicmeyem NOLYYEHUIO
CeOYIOuUX pe3yibmamos:

— JTOCTHKEHUE oOy4Jaronmmucs MJIaHUPYEMBIX JUYHOCTHBIX,
METalpeAMETHBIX W MPEAMETHBIX pEe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yriayOJ€HHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BUTHE JIMYHOCTU OOydaroluxcs, (pOopMHUPOBAHUIO U YJIOBIETBOPEHUIO
UX COIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeanu3anus O0O0ydJaromMxcsi dYepe3 ydacThe BO BHEYPOUHOM
NEeSATEIbHOCTH.

Mecto kypca B 00pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO pnsa 06s13aTenbHOr0 OOy4YEHHUsI YTBEPXKACHBI JABA YPOBHS
OCBOEHHMSI padOYMX MMPOrpamMM 0 MaTeMaTuKe: 0a30BbIi U yriayOJeHHbIN, HaUnHas
c 7 xnacca. CoxepkaHue MporpaMMbl MO MarteMaTtuke (yriayOJeHHBIM YPOBEHB)
HAIpaBJIEHO Ha YJIOBJETBOPEHHE IOBBIIIEHHBIX 3allPOCOB  OOYyYaromMxcs,



cTpeMsuuxcsa K Oosiee TiyOOKOMY OCBOCHHIO TMPEAMETHBIX pEe3yiIbTaToB.
[Iporpamma Kypca BHEYPOUHOH IEATEIBHOCTH « Y MHUKH UM YMHHMIIBD» HalpaBJICHA
Ha pACLUIMPEHUE 3HAHUKW OOy4YaloIIMXCS 10 MaTreMaTHUKe Uil KJIacCoB C
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHHSI MaTEMATHUKE.

TemMarnueckoe  IUIAaHUPOBAHME B  INPOrpaMMe  Kypca  BHEYPOYHOMU
JNEATEIBHOCTH «YMHMKA W YMHHULBD» COCTABICHO TaK, YTO PACHPEICIICHHUE
COJIEpKAaTENIbHBIX  pa3/ieiIoB B HEM CHHXPOHU3UPOBAHO C  00S3aTeIbHOMI
nporpaMMoii 6a30Boro ypoBHs. Peanuzanus conepikanus npeanaraercs B popmax,
OTIIMYHBIX OT ypouHbIX. CllelyeT OTMETHUTb, UTO JAHHBIN KypC B OCHOBHOM IIKOJIE
BBICTPAMBACTCS HE TOJIBKO HAa PpAaCIIMPEHMM MaTeMaTH4ECKOTO COJEpKaHUsA
0a30BOr0 YpPOBHsI, HO M Ha MOBBIIIEHUN YPOBHS CI0KHOCTH 3ajJay, MpeJiaraéMbIx
JUISL PEILICHUSL.

Pabouast mporpaMmMa Kypca BHEYpPOUHOU IEATETbHOCTH « Y MHUKU U YMHULBD
IpeaHa3HaueHa Ui peanu3aluu B 9 Kiacce M HalpaBlieHA Ha JOCTHIKEHUE
OOy4YarOIIMMUCS IUIAHUPYEMBIX pe3ynbTaToB. [locnenoBaTeabHOCTh U3YUEHUS TEM
Kypca COBIAJaeT IO BPEMEHM C H3YYEHHMEM Kypca MareMaTHKu (anreOpsl u
r€OMETPUH) OCHOBHOHM WIKOJIbI 0Aa30BOIO YPOBHS, BCE TEMbl IO BO3MOXHOCTH
CUHXPOHU3HMPOBaHbl ¢ 0a30BbIM KypCOM MaTe€MaTHKU IO KiaccaMm. TeMmbl Mo
anredpe ¥ reOMETPUU YEepPEayIOTCS, YTO MO3BOJISIET MAKCUMAJIBHO MPUOIU3UTh UX
110 BPEMEHH M3yY€HHUs K OCBOCHHIO 0a30BOr0 Kypca.

[Tpu peanuzanuu [Iporpammel nepBast 3aa4a y4uTeNsl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAMMBIE YCIOBUA Ui TPUOOPETEHUS M PA3BUTHUS yYMEHUH,
CBSA3aHHBIX C IIPOBEACHUEM UCCIIEAOBAaHMUN HA MATEMAaTUYECKOM coaepKaHuu. s
pemieHus 3Toi 3agaun B [Iporpamme 0603Hau€HO MeCTO U C(HOPMYITUPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaua yuurens mno peammsauuu lIporpammblr  cBs3aHa C
BO3MOYKHOCTBIO CO3/1aTh YCJIOBUA JJIsi 0OpaOOTKHU M MpeACTaBiICHUsT HH(DOpMaAUU
HAy4YHOIO cojepxaHus (B TOM 4YHCIE€ C MCIOJIb30BaHUEM IU(PPOBBIX
WHCTPYMEHTOB) TNpPHU OpraHu3ali HHIWBHAYaJIbHOM W TPYNIOBOM MPOEKTHOM
NEATEIIBHOCTH.

Jng  ycrnemHou peanu3auuMd  CLIEHAPUEB  IIPOEKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IEPCOHAIbHBIE KOMIIBIOTEPHl C YCTAHOBJIICHHBIMH O(DHCHBIMU
IporpaMMaMu M JOCTYNOM K ceTi MHTepHET (Kak MUHUMYM OJUH KOMITBIOTED IS
KaKJI0M rpymbl).

@opMbl  AEATENBHOCTH OOYYaIOMIMXCS NPEeIyCMaTPUBAIOT AaKTUBHOCTh U
CaMOCTOATEIbHOCTh, COYETAIOT WHAMBUIAYAJIbHYIO M TPYNIOBYIO pabdoTy,
OTJIMYAIOTCA OT YPOUHBIX 00Jiee HIMPOKUM HCIOJIB30BAaHUEM UCCIIEI0BATEIBCKOM U
IIPOCKTHOM  JEATEIBbHOCTH, PELICHWEM  HECTAaHAApPTHBIX 3aJad W Jp.



CTpykTypupoBaHHe TEMaTHYECKOro MiaHupoBaHusi B [IporpamMMe cooTBeTCTBYyeT
MOPSIIKY M3YyUEHHUs pa3/ielioB U TeM aireOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U
TEM CcaMblM OO0ECHEYMBAET MPEEMCTBEHHOCTh YPOYHOM U  BHEYPOUYHOU
NEeSATETLHOCTH.

Peanuzamus [IporpamMmbl mpeamonaraeT coueTaHHUE Pa3IUYHBIX  GopM
TPyNNoOBOM pPabOTHl (IMCKYyCCHS; MaTEeMaTHYE€CKOE COpPEBHOBAHHUE;, MPAKTUKYM;
BBIOOp TEMBbl TMPOEKTa, IUIAHHPOBaHUE paldOT, paclpenesieHne poJie,
B3aMMOOIICHKA TPU BBIIOJIHEHUU TPYIIOBBIX MPOEKTOB M HCCIECIOBAaHHUI) U
WHIUBUYyaIbHON paboThl (BBIMOTHEHHE UHAUBUAYAILHOTO UCCIEAOBAHMS, B TOM
YHUCJI€ C WCIOJb30BAHUEM LHUQPPOBBIX HHCTPYMEHTOB; MPOBEACHUE YCTHOTO
000CHOBaHUS NP PEIICHUH HECTAHJIAPTHBIX 3ajlay, 33]1a4 MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH;, TIOCTPOEHHME MATEMaTUYECKUX MOJENEeH, HUX HCCIEIOBAHMUE;
UHTEpIIpEeTallisd  TOJYYCHHBIX  PE3yJNbTaTOB  MNpPH  pEHIeHHH  3aJad  C
MEXMPEAMETHBIM W TPAKTHYECKUM COJAEpKaHMEM; TIIOUCK, HWHTEpPIpETaIus,
npeoOpa3oBaHue U IPUMEHEHUE MaTeMaTHYeCKON uHbOpMaIny;
CaMOCTOSITEJIbHOE OTKpPBITHE HOBOTO MaTemaTuueckoro Qaxra). VMcmnonbpzoBanue
Takux (opM pabOThHl MMOMOTraeT pa3BUBaTh y OOYYAIOIIMXCS, C OJHOW CTOPOHBI,
HAaBbIKM BOCIPUATHS HOBOM MH(OpMAaLMK NPU pa3IUYHbIX opMax ee Mmojayu, a ¢
JIPYTOi CTOPOHBI — aKTUBHOCTbD, CAMOCTOSITEIbHOCTh U CITOCOOHOCTH K TBOPYECTBY.
OcBoenne IlporpamMmbl JOKHO JOMONHATH W pa3BUBATh 3HAHUS M yYMCHHS
oOydaronuxcss B 00JacTM MaTeMaTUKHU, OPUEHTHPOBATh WX Ha OOydYeHHE B
CpelHEel IIKOJIie B Kjaccax, MNpeaycMaTpHUBAIOIIUX OCBOCHHME MaTEMaTUKH Ha
yIIyOJIEHHOM YpOBHE, B YaCTHOCTHM TEXHOJOTHYECKOro mnpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (hOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIUXCS.

[TporpamMma kypca paccuutana Ha 34 yaca B T€YEHHE OJIHOTO rojia 0OydeHus
B 9 knacce (34 yaca ) mpu NPOBEACHUM 3aHATHI OJWH pa3 B Hemeno 1o |
aKaJleMUYecKoMy yacy Kaxkjoe. LlemecooOpa3HbIM SBISIETCS YEPEIOBAHUE TEM
3aHATUHN C aNTeOpanuecKuM U TEOMETPUIECKUM COJICPIKAHUEM.

B 3aBHCMMOCTH OT KOHKPETHBIX YCJOBHHA peanmuzanuu [Iporpammsl u
KOJIMYECTBA 00y4aromuXcs A0MycKaeTcss popMUpOBaHUE TPYIIN U3 00YYAIOIIUXCS
pasHBIX KJaccoB B Ipenenax ofgHol mapamuienu. [Iporpamma  Moxer
pealin30BbIBAaThCS  00pa30BaTENbHON OpraHu3aleil caMoCTOATEIbHO MO0 Ha
OCHOBE B3aUMOJICHCTBUSL C JAPYTMMH OpTaHU3ALUSIMU, OCYIIECTBISIOIINMHU
00pa3oBaTEIbHYIO JICSITEIHHOCTD.

[To ycMOTpeHHIO yIHUTeNsT HEKOTOPHIE 3aHATHS MOTYT OBITh MCKITIOUCHBI WIIH
3aMeHeHbl. PekoMenayercs BKIOUYUTh B IIporpammMy pernoHaJbHbIA KOMIIOHEHT:
SKCKYpPCHUM Ha TMPEANpUsATUS, B PErHOHAIbHBIE MY3€H, BY3bl TEXHHUYECKON



HAIPaBJICHHOCTH ISl TIOBBIIICHHUS HWHTEpeca OOYyJaromuxcs K MPaKTHIECKOMY
U3YYEHUIO POQECcCcuil, CBA3aHHBIX C MAaTEMaTHUKOM.



COJIEPKAHUE KYPCA BHEYPOYHOM JESATEJBHOCTH «YMHHKH U
YMHHIBD)
9 KIIACC

Yuciaa v BBIYMCICHUA

KBagpaTHbeii KOpeHb. BpImonHeHne omnepanuii ¢ UPPaMOHAIBHBIMU
YUCIIAMH.

YpaBHeHus U HEPABEHCTBA

bukBanpaTHbie ypaBHEHHUs. MeTOAbBl PaBHOCWIBHBIX MPeOOpa30BaHUH,
3aMEHbl NIEPEMEHHOM, rpapuIecKOro MeTo/1a MPH PElICHUU ypaBHEHUM 3-U u 4-i
cTereHell. PemieHue HepaBEeHCTB, COAEpPKAIIMX 3HAK MoIyis. HepaBeHCTBO C
IByMsl TepeMeHHbIMU. [IpuMeHeHue rpaduueckoro MeToAa pEeIIeHHUs CHCTEM
HEPaBEHCTB C JABYMs llepeMEHHbIMU. Pelenne TpoOHO-palliOHaIbHbBIX YPaBHEHUN
u HepaBeHCTB. [TocTpoenue rpadukoB ypaBHEHHI, B TOM YHCIIE C UCIIOJIb30BAaHUEM
nu(ppoBbIX pecypcoB. IIpUBOIUTH TpadUUEcKyr0 HMHTEPIPETALUIO pPEUICHUS
YPaBHEHHUS C IBYMs IEPEMEHHBIMU U CHUCTEM YPABHEHUU C IByMS NIEPEMEHHBIMU.
HccenenoBanue CUCTEM HEJIMHEHHBIX YpaBHEHUM C IapameTpoM. Pemenue
HEPABEHCTB C JIBYMS [IEPEMEHHBIMU U UX CHUCTEM.

Uccneoosamenvckue pabomel: pelieHWe 3aJad C  [MapaMeTpamud  —
anredpanvyecKuM METOJIOM; TpapuueCcKUM METOIOM.

Pemienne TpeyrojibHUKOB

Teopema CHHYCOB M TeOpeMa KOCHUHYCOB, UX NPHUMEHEHHUE IPU PELICHUU
TPEYTOJIbHUKOB 151 IPAKTHYECKUX 3a/1a4. CooTtHomeHus MEKIY
TpuroHomerpuueckumu  GyHkuusmu.  [lpocreiimme dopMmysnsl  NpUBENEHUS,
BBIBOJIMIMbBIC U3 TEOMETPUUECKUX cooOpakeHnit. Haxoxknenue paganyca onvMcanHon
OKPY>XHOCTH. ®opmyna  I'epona. ®opmyna  1IoWAAU BBIIYKJIOTO
YEeTBIPEXYTOJIbHUKA.

Ilpakxmuxym: pemieHue TEOMETPUYECKUX W NPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4 pa3HbIMU METOAAMMU.

AsiredOpanvecKue BbIPAKEHUA

CreneHsp ¢ palMOHaIbHBIM MTOKA3aTEIEM.

OnpeneneHue KOpHs N-i CTENEHU U CTENEHU C PalOHAIbHBIM [T0KA3aTEIEM.

[IpumeHeHune ornepanuy HU3BJIEYEHUsS KOPHS N-M CTENEHH, UCIOJb3yS IPH
HEOOXOIMMOCTH KaJIbKYJATOpP. BhIuncieHne 3HaueHus: CTENEeHU C PaIllMOHATBHBIM
nokazareneM. OIleHKa 3HAYEHUN KOpPHS N-M CTENEHH, 3HAYEHHUE CTENEHU C
palMOHANBHBIM [OKA3aTeleM LENbIMH YHCIAMU W JECATUYHBIMH JAPOOSIMHU.
CpaBHEHHE W YNOPSOOYMBAHHE PALUOHAIBHBIX W HUPPALMOHAIBHBIX YHUCET,
3allMCAHHBIX C IIOMOIIBK) KOPHSA N-W CTENEHH, CTEIEHUW C PalrOHAJIbHBIM



nokasareneM. DBbIMOMHEHHE TOXAECTBEHHBIX MNPEoOpa30oBaHU  BBIPAXKECHUH,
COJIEp KAIUX KOPEHb N-I CTENIEHU, CTEIIEHb C PAllMOHAIBHBIM ITI0KA3aTEIIEM.

ITono6me TpeyroiLHUKOB

TeopeMbl O NPOU3BENECHHH OTPE3KOB XOpPH, TEOPEMBI O IMPOU3BEICHHUU
OTPE3KOB CEKYLIUX, TEOpEMA O KBaApaTe KacaTelibHOM, TeopeMbl UeBbl 1 MeHenas.
HccnenoBanue, B TOM 4YHCIE C MOMOIIbIO IU(MPOBBIX PECYpCOB, H3y4aEMBIX
koHurypauuii. [I[pumMeHeHNe MaHHBIX TEOPEM MPHU PEIICHUU Te€OMETPHUUECKHUX
3a/1a4. 3HAKOMCTBO C MOHSTHEM T'OMOTETHH, C €r0 MPUMEHEHUEM, B TOM YHUCIE B
IIPAKTUYECKUX CUTYALMSIX.

Hccnedosamenvckas paboma (C WCIOIB30BaHUEM HPOTPAMMHBIX CPEJCTB):
TOMOTETHS U €€ CBOMCTBA.

DyHKIUU

[lonsitne «pynkuus». IlpumeHeHne CBOMCTB (QYyHKUMW: HyJIW (QYHKIUH,
IPOMEKYTKA 3HAKOMOCTOSHCTBA  (DYHKLIMH, MPOMEKYTKA BO3pacTaHUs U
yObIBaHMS (PYHKIMHU, YETHBIE U HEUYETHbIC (DYHKIIMH, HAUOOJbIIEE U HAUMEHbIIEE
3HaueHus: (pyHKUMU npu pemieHud 3anad. [loctpoenue rpadukoB ¢QyHKUIUN c
noMoIbplo npeodbpazopanuit Buga: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
f(x) —=1f( x ), f(x) — [ f(x) |.

Pacrno3HaBanue cTeNeHHbIX (YHKIMI KW TOCTPOEHHE SCKU30B TIpauKOB
CTENEHHBIX (YHKUMA C HATypaJbHBIMA TOKa3aTeIMH pa3HOM YETHOCTH.
Hcnonb3oBaHue CBOMCTB TpaUKOB CTENEHHBIX (YHKIHMA C HaTypalbHBIMU
TOKa3aTe sIMK TIPH pelleHnH 3aaad. [loctpoerue rpadgukoB GyHKImA y= VX , y =
Ix,y=|x|.

Hccnedosamenvckas paboma: T1oOBeAeHHE QYHKIMM U ee Tpaduka B
3aBUCUMOCTH OT IIapaMeTpa.

MeTtoa koopauHaT

[lapamnenbHOCTh M NEPHEHAUKYISIPHOCTh NOPSIMBIX  (4epe3  yrioBoi
K03 puLMeHT).

Haxoxnenue mnepecedyeHuid OKPYKHOCTEM M MpPAMBIX B KOOPAMHATAX.
dopmyna pacCTOSSTHUS OT TOYKH A0 MNpsiMou. llnomane napamienorpamma B
KOOpAMHATaX, MOHITHE 00 OPHEHTHUPOBAaHHOH Mouianu. IIpumeHeHue mertona
KOOpJIMHAaT B  IPaKTUKO-OPUEHTHPOBAHHBIX  TIE€OMETPUYECKHMX  3aJayax,
VCCJIEIOBAHNE MPUIIOKEHHSI METO/1a KOOPAUHAT B BBIYMCIIMTEIIBHON MaT€MATUKE U
uH(popMaTHKE.

Uccneoosamenvckass  paboma:  peumieHuE  MNPAKTUKO-OPUEHTHUPOBAHHOM
reOMETPUYECKOM 3a]]aul METOJOM KOOPAHHAT.

IIpaBWiIbHBbIE MHOTOYTOJIbHUKH. OKPYKHOCTH U MHOTOYT OJIbHUKH



[loHsiTHE TPABUIBHOTO MHOTOYyrojbHUKa. @DOpmynbl 1 BBIYUCICHHS
AJIEMEHTOB NPaBUJIBHBIX MHOTOYT'OJILHUKOB (CTOpOHa, pPaJWyC BIHCAaHHOW U
ONMMCAHHOW OKpYy>KHOCTeH). BbIBOA GopMyn MJIMHBI OKPYKHOCTH U IUIOLIAIM
Kkpyra. J[inHa nyru OKpYy>KHOCTH, paavaHHas mepa yria. llnomane kpyra u
IJIOIIAIb KPYTOBOI'O CEKTOpa. BBIYMCIEHME NMEPUMETPOB M IUIOMIANAEH CIIOKHBIX
¢buryp, BKIIOUAIOIIUX SIEMEHTHI KpyTa.

Camocmoamenvroe omkpbimue: Kak HAUTH NEPUMETP U IUIOIIAb CIOXKHOU
burypsr?

Ilpaxmuxym: penmieHue 3aaa4 MOBBIILICHHOW CII0KHOCTH.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

Onpenenenue BUJIOB NOCJIEI0BATEIBHOCTEM: OTrpaHUYCHHAS
MOCJIEIOBATENBHOCTb, MOHOTOHHO BO3pacTaromas (yObIBaromas)
nocyenoBaTenbHOCTh. [IpencraBneHue OECKOHEYHBIX NEPHOJUYECKUX ApoOeil B
BUJIE OOBIKHOBEHHBIX. 3HaKOMCTBO C HOHSITUEM CXOJUMOCTH
NOCJIEIOBATEIbHOCTH,  HAXOXJEHHE  CyMMbl  OECKOHEYHO  YOBIBarolen
reOMETpUYECKON nporpeccud. [I[puMeHenrne MeTo1a MaTeMaTU4eCKOW HHYKINH.

Uccneoosamenvckas paboma: TIOBEIEHUE TOCIEIOBATEIBHOCTEH — OT
TMIIOTE3BI IO TOKA3aTeJIbCTBA.

JIBH:KEeHMSI TIIOCKOCTH

[enTpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpuuHble Qurypsl. [ToBoporT.
OceBas cummeTpusi. OUrypbpl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannensHbiii neperoc. [lousTue aBuXkeHUst U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBeHUsT CUMMETPUM B MPUPOJE, KUBOIUCH, CKYJIBITYpPE, apXUTEKTYpE.
Kommosunmu nmwxenuit (mpocteiiimue mnpumepsl). [IpuMeHeHne B pelIeHUH
r€OMETPUYECKUX 3a]ay.

Uccneoosamenvckasn paboma (¢ ucnonb3o8aHuem npocpammubix Cpeocms):
KOMITO3HIIMS IBOKCHUIA.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecko2o 60cnumaHusi:

- NpOsABIEHUE UHTEpeca K MPOUUIOMY M HACTOSLIEMY POCCHMCKOU
MaTeMaTHKHU;

- ILIEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSIM POCCUMCKUX MAaTeMAaTHKOB H
POCCHIICKON MaTeMaTU4YeCKOM IIKOJIbI, K HMCIOJb30BAHUIO ATUX JIOCTHUKEHUN B
JIPYTUX HayKax U NPUKIAJHbIX cepax;

2) epaxcoanckoeo u 0yX06HO-HPABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTb K BBITIOJIHEHUIO OOSI3aHHOCTEH TpakJaHWHA M peaTu3allfil €ro
npaB;, TNPEJACTaBICHWE O MAaTEeMAaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SBICHHUH, IPOIEAYp TPaXITaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX C
OPAKTUUYECKUM TPUMEHEHHEM JOCTHKEHMM HayKd; OCO3HAaHUE BaXXHOCTHU
MOpPaIbHO-3THUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOI'O;

3) mpyoosoco eocnumaHusi; yCTAaHOBKA Ha aKTMBHOE Y4YacTHE B pEIICHUU
MPAKTHYECKUX 3a/lad MaTEeMaTHYeCKOW HaIMpaBJICHHOCTH, OCO3HAHWE BaKHOCTU
MaTEeMaTHYECKOTO OOpa3oBaHMsl HAa MPOTSHKEHUU BCEH JKU3HH IS YCIEITHON
npo(ECCUOHANIBHON  JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  yYMEHUI;
OCO3HAHHBINA BBIOOP M TOCTPOSHUE MHIWBUIYATLHOW TPACKTOPUU OOpa30BaHUS H
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
OTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIOCOOHOCTb K SMOIIMOHATIBHOMY
U OCTETHUYECKOMY BOCTPHUATHIO MATEMAaTUYECKUX OOBEKTOB, 3a1ad, PEUICHHH,
paccyXIeHU; yMEHHE BUIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yenHocmu HayyHo20 NO3HAHUA: OpPUCHTAIUS B JACSITENBHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL YEJIOBEKA, MPUPOJABI U OOLIECTBa; MOHUMaHHE MaTEeMaTHUYEeCKOM HAayKu
KaK cepbl 4eI0BEUECKOM J1eATEIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAYUMOCTHU JIs
pa3BUTUSl UMBUIM3ALMHU; OBJIAJICHUE SI3bIKOM MAaT€MaTUKU U MaTeMaTH4YeCKOU
KyJIbTypOH Kak CpEACTBOM  TMO3HAHUS  MHpa; OBJAJECHUE  HABBIKAMHU
UCCIIEIOBATENLCKOM IeATEeIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopmMuposanus Kyibmypsvl 300p06bs WU
OMOILIMOHAIBHOTO ~ OJaromojy4yusi: TOTOBHOCTh MPHUMEHITh MaTEeMaTHUYECKHE
3HaHWS B MHTEpPecax CBOETO 3[0POBbS, BEACHUS 3A0pPOBOro o0Opa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUN U OTAbIXa, PETyJspHas



¢uznyeckass akKTUBHOCTBH), C()OPMUPOBAHHOCTH HaBBbIKa pedieKcuu, MpU3HAHHUE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4ejJoBeKa;

7)  9Kon02U4eCcKoe0  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKPYXAaIOmel Cpefpl, IUTAHUPOBAHWE TIOCTYIKOB M OIICHKA WX BO3MOXKHBIX
MOCJICICTBUNA JIJIT  OKPY’XKAIOIIEH Cpenbl; OCO3HAHWE TJIO0ATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHHUS,

8) adanmayuu K UsMEHAIOWUMCS YCIIOBUAM COYUATILHOU U NPUPOOHOU CPEObL:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSIX HEOIPEAEICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEeIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJeH, MpUoOpeTaTb B COBMECTHOM JAESTEIbHOCTU
HOBBIC 3HAHWS, HABBIKK W KOMIICTCHIIMM W3 OIbITa APYTHX; HEOOXOIUMOCTh
(dbopMHpoBaTh HOBBIE 3HAHUSA, (HOPMYIUPOBATH WIEH, HOHATHS, THIOTE3bI 00
00BEKTax W SBJICHUSAX, B TOM YHCJIEC paHEE HE M3BECTHBIX, OCO3HABATH JACHUITATHI
COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC pPa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOUIUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
pelieHuss U JehcTBUS, (QOPMYJIHpPOBATH W OIEHUBATH PUCKU M TIOCIEICTBUSA,
(GhopMUPOBATH OIIBIT;

9) 6ocnumanus UHPOPMAYUOHHOU KYTbMYPbL:

MPOSIBJICHHE WHTEpeca K HWCIOJIb30BAHUIO ITU(PPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TIPOIIECCOB TOMCKA, aHaliu3a, 00pabOTKH, CO3JaHusd, Mepeaadu
MaTeMaTH4YeCKOW MH(pOpMAIMu M BU3YyalH3allMid MaTeMaTHYECKUX O00OOIICHUH U
pPE3yJIbTaTOB aHAJIW3a; TOTOBHOCTh K HCIIOJB30BAHUIO IU(GPOBBIX WHCTPYMEHTOB
JUISL  BBITIOJIHEHHUS Y4€OHOW NESITENbHOCTH TP  HM3YYCHHH MaTEMAaTUKH;
CIIOCOOHOCTh MPUMEHSTH ITU(GPOBBIE MHCTPYMEHTHI B YCIOBUAX peau3alluu Mep
M0 TPEIYNPEKICHAIO BO3MOXHBIX HETAaTUBHBIX TOCIACACTBUN aKTHBHOTO U
CHUCTEMATHICCKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUSOHBIX IETIAX.

METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE el CTBUS

1) Baszosvie nocuyeckue Oeticmeust:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHNS TIOHATHH, YCTaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIacCHU(DUKAIUH,
OCHOBaHMSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;



BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSX, Mpeajaratb KpUTEpUH IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKACHUU (TpSMbIE U OT
IPOTUBHOTO), TMPOBOJUTH CaMOCTOATEIBHO JIOKA3aTE€IbCTBA MaTEMaTHUYECKHX
(bakToB, BBICTpaWBaTh apTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh Ccrnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPDUMAHTOB  pEIICHUSA, BbIOMpATh Hauboyiee MOAXOASAIIMK C  y4eToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTHL IO CAMOCTOSITEIPHO COCTABJICEHHOMY IUIaHY OJKCIEPHMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEW MaTeMaTUYeCKOTO OOBEKTa,
3aBUCUMOCTEHN 00OBEKTOB MEXKITY COOOM;

CaMOCTOSITeNIbHO (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OPOBEJCHHOIO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEpUMEHTa, OLEHUBATh
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCa, a TaKXKE BHIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOWpaTh (QopMy mpenctaBieHuss UWHGOPMAIMUM W WLTIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAAC)KHOCTh MH(OpPMAIIUU IO KPUTEPHUSIM, MPEITIOKESHHBIM HITH
c(hOopMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B



YCTHBIX W MUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JayH,
KOMMEHTHPOBATh IOJIYYEHHBIN pPE3yJIbTarT;

B X0/i€ 00CYXJIeHUS 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYKJIa€MOUM TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELICHUs], COMOCTABIATh CBOM CYXIEHHUS C CYXICHUAMH JPYIrUX YYacCTHUKOB
nauanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UILIMNA, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

INOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUIYaJbHOU
paboThl MpU pEIIEHUH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JEeATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensaTh BUIbl padOT, JHOroBapHBaThCs, OOCYKJIaTh MPOLECC U PE3yJbTatr
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHHsl, 0OMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE); BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JIPYTMMH YJEHAMH KOMAaH[bl, OLICHMBATh
KauecTBO pe3yJbTaTa M KadyecTBO CBOEr0 BKJIaJa B OOWIMN pe3yapTaT [0
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHUS.

3. PeryisiTuBHBIC YHHMBepCaIbHbIC y4eOHbIe 1eiCTBUA

1) Camoopeanuzayus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPHUHATHS pEUIEHUN (MHAUBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (MU €ro
4acTb), BBIOMpATh CMOCOO pEHIeHUs C YYE€TOM HUMEIOIIUXCA pPeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBAaTh M KOPPEKTHUPOBATH BAPUAHTHI
pELIEHH ¢ y4eTOM HOBOM MH(MOPMALIHH.

2) Camokonmponw:

BJIJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysbrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HalJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW IeNU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



3) OMOYyUOHAIbHBLIL UHMETIEKM.!

BBIPKATh SMOLIMHU MPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh HMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4H.

HPEAMETHBIE PE3YJIBTATBI

9 KJIACC

1) CBoOogHO omepupoBaTh MOHATHSIMU: KOPEHb N- CTENEHHU, CTENEHb C
palMOHAIIBHBIM TIOKA3aTesIeM, HaXOJuTh KOPEHb N-H CTENEHU, CTENEHb C
pPAalMOHAIIBHBIM I10KA3aTEJIEM, MCHOJb3Yd NPU HEOOXOJUMOCTH KaJIbKYJISATOP,
MIPUMEHSTH CBOKMCTBA KOPHS N-i CTENEHU, CTENIEHU C PAllMOHATIBHBIM NTOKa3aTEIIEM.

2) Vcnonp30BaTh MOHATHE MHOXKECTBA JIEHCTBUTENLHBIX YUCEN MIPU PEIICHUN
3a/1a4, MPOBEACHUH PACCYKICHUN U TOKA3aTEIbCTB.

3) CpaBHMBaTh U YyHOPAIOYMBATH JCHCTBUTEIBHBIE YHCIA, OKPYIJIATH
JEUCTBUTEIBHBIC YUCIIA, BBINOIHATh MIPUKUIKY PE3yJIbTaTa BBIUMCICHUH, OIEHKY
YUCTIOBBIX BBIPAKECHUIA.

4) CB0oOOJHO OINEpupOBaTh MOHATHEM KBaJIpaTHOTO TPEXWIEHA, HAaXOJUTh
KOPHHU KBaJ[paTHOTO TPEXWICHA.

5) PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA JIMHEHHBIC MHOKHUTEIIH.

6) PemaTe HeCI0KHBIE KBaJI[paTHbIC YPABHEHUS C TAPAMETPOM.

7) PemaTh HECI0KHBIE CUCTEMBI HEJIMHEHHBIX YPABHEHUH C TapaMETPOM.

8) Pemate ypaBHEHUs, HEpPABEHCTBA M HMX CHUCTEMBbI, B TOM YHCIE C
OTpaHUYCHUSIMU, HAIIPUMED B LIEJIBIX YHCIIAX.

9) IIlpoBOaUTH HCCIENOBAaHUSI YPABHEHUI U CUCTEM ypaBHEHUH, B TOM YHUCJIE
C TNpUMEHEHHEeM rpadudYecKux TMpeACTaBIeHUN (yCTaHABIMBAaTh, WMEET JIH
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUs, €CIH HMEET, TO CKOJbKO, H
npoyee).

10) PemaTh TEeKCTOBBIC 3a7a4d anreOpandecKuM CIiocoOoM.

11) Ucnonbs30BaTh ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI JJISI COCTABJICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHONM CHUTyalldd WM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH MOJYUYECHHBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

12) CB0OOOIHO OMEpPUPOBATH MOHSATHUSMU: 3aBUCUMOCTH, (PYHKIUS, Tpaduk
byHKIIMKA, TpsMas TOPONMOPIMOHATBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPOTIOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO TO €€ rpaduKy, yCTaHaBIMBATh CBOMCTBA
byHkuuii: 00JacTh ONpeneNieHus, MHOXECTBO 3HAYEeHWM, HyIu (QYyHKIUH,
MPOMEXKYTKA 3HAKOIMOCTOSIHCTBA, MPOMEXKYTKA BO3pacTaHUsi W  yObIBaHUS,
YETHOCTb U HEYETHOCTb, HauOOJIbllIee U HAUMEHbIIIEE 3HAYEHU S, ACUMITTOTHI.

14) Pacno3HaBath KBagpaTuuHylo (GYHKIUIO 10 QopMmye, NPUBOAUTH
IPUMEPHI KBAAPATUIHBIX (HYHKIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.



15) Onmnpenenste mnonoXkeHUe Trpaduka KBAAPaTUYHOW (PYHKIUH B
3aBUCUMOCTH OT €€ KO3 (UIIUEHTOB.

16) Crpoutrb rpapuk KBaApaTUYHON (QYHKIMU, OIMCHIBATH CBOWCTBA
KBaJIPaTUYHON PYHKIMU 1O €€ rpadukKy.

17) Ucnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKITUH JIs1 PEIICHUS 3a1a4.

18) Ha mpumepe kBaapaTuyHON (PyHKIHUU CTPOUTH TpapuK (PYHKIHH y =
af(kx + b) + ¢ ¢ momomkto peoOpazoBanmii rpaduka PyHkuun y=f(x).

19) UnaroctpupoBath ¢ MOMOIIbIO Tpaduka pealibHyl0 3aBUCUMOCTH WU
MIPOIIECC IO UX XapaKTEPUCTUKAM.

20)  CBoOomHO  omepUpoBaTh  MOHATUSIMU:  [OCJEI0BATEIbHOCTD,
apu(MeTuyecKas u reOMeTpudecKas Mporpeccumu.

21) 3amaBaTh MOCJIEAOBATEIBHOCTH Pa3HBIMU CIOCOOAMU: OIMUCATEIIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (HOPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BbINOAHATh BBIYUCICHUS C UCIHOJIb30BaHUEM (OpMyn n-ro ujeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

23) M3o0paxkaTh 4jeHbl MOCIEI0BATEIBHOCTH TOYKAMHM Ha KOOPAMHATHOU
IJIOCKOCTH.

24) Pemiatp 3a/1a4uM, CBSI3aHHBIE C YHCIIOBBIMU MOCIEA0BATEILHOCTAMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

25) Pacno3HaBaTh M NOPHUBOJIUTH MNPUMEPHI KOHEYHBIX M OECKOHEUHBIX
MOCJIEIOBATEIbHOCTEH,  OrPAHMYEHHBIX  MOCJIEI0BATEIbHOCTEH, MOHOTOHHO
Bo3pacTaromux (yOBIBAIOIIUX ) IMOCIIEI0BATEIbHOCTEH.

26) HMeth mpeacTaBiIC€HUE O CXOJUMOCTH IOCJIE€IOBATEIbHOCTH, YMETh
HAXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHUH.

27) llpuMeHsATh METOJI MATEMATUYECKOW UHIYKIIUU TIPU PEIICHUU 33]1a4.

28) Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCUHYCOB, MPUMEHSTh UX IS
HAXOKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IpU PELIEHUH TE€OMETPUYECKUX 3ajnay. lIpuMeHsATh mnoJiydeHHbIE 3HAHUS TpPU
PELIECHUH PAKTUYECKUX 3a1a4.

29) IlpuMeHSATH TPUTOHOMETPHUIO B 3ajayax Ha HAXOXKICHHUE IUIOIIAJIH,
BBIBOJIUTh M BJAJETh TPUTOHOMETPUUYECKUMHU GopMylaMu i  IUIOUIAAU
TpeyrojbHHUKa, MapajjierorpamMmma, pomOa, TpamneluH, BbIBOJUTh U MPUMEHSTH
dbopmyny ['epona u hopmymy 1S TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

30) Wmers mnpeacTaBieHHE O TOMOTETHUH, MPUMEHATH B MPAKTHUYECKUX
CUTYaLHSIX.

31) Ucnonb3oBaTh Teopembl UeBbl 1 MeHenas py peleHny 3a1ay.



32) HMcnonp30BaTh TEOPEMBI O BIIMCAHHBIX yriaxX, yrjiax MEXAY XOpAaMH
(CeKyUIMMM) U yTiie MEXKIy KacaTeabHON U XOP0M NMPU pEUIEHUH F€OMETPUUECKUX
3ama4. Jloka3plBaTh M IPUMEHATH TEOPEMBI O NPOU3BEIACHUU OTPE3KOB XOpA, O
IIPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaAPATE KacaTeIbHOM.

33) Biagerp NOHATHEM KOOPIHWHAT Ha IJIOCKOCTH, pabOTaTh ¢ YpaBHEHHEM
OpssiMOM  Ha TUIOCKOCTH. Bragerp MOHATHSAMHM YIJIOBOTO KO3(PQUIMEHTa U
CBOOOJHOr0O 4YjI€Ha, MOHUMATh MX T'€OMETPUYECKUNA CMBICI U CBS3b YIJIOBOTO
ko3 uImeHTa ¢ BO3pacTaHWEeM U YOBIBAaHMEM JHHEHMHON (QYHKIMH. YMETh
pemiatb METOAOM KOOpPAMHAT 33Jadyd, CBA3aHHbIE C MAPAJUICIBHOCTBIO U
NEPIEHANKYJIIPHOCTBIO TPSMBIX, IEPECEYEHUEM MPSAMBIX, HAXOXKJICHUEM TOYEK
IIEPECEUCHHUS.

34) BeiBOAWTH M BIAJETh YPaBHEHHUEM OKPYKHOCTH. MCIOIB30BaTh METOJ
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M NpsMbIX. Braners
dbopMmynamMu paccTOSHHS OT TOYKM JO MPSMOM, IUIOHNIAJAM MapajuiesiorpaMMa B
KOOpJIMHATaX, MUMETh MNOHITHE 00 OpPHEHTHPOBAHHOM miomanu. llomb30BaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, MNPHUMEHATh €ro IpU  pPELICHUU
Ir€OMETPUYECKUX M MNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAUHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTEOMETPUUECKHX 3a/1a4ax.

35) Biagere noHATHEM BEKTOpa. YMETh CKJIaJbIBATh U BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BJIAJETh IpaBUIaMHU TPEYroJbHUKA U MHapajljiesorpaMma.
Bnanetes mpakTUYECKMMHU HWHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpJIMHaTaMU BeKTOpa. BlageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YMCIO0 B KoopAuHatax. MiMeTs npezacrasieHue o Oasuce
(Ha mockocty). PackiaasiBath BEKTOPHI 10 Oaszucy. PacknanbiBaTh BEKTOPBI CUJI C
NOMOILBIO NPOELUUPOBAHUS WM TPUTOHOMETPUUYECKHX COOTHOUIEHUH. lIpuMeHsTh
NOJIy4YEHHBIEC 3HAHUA B IPOCTEHIINX (PU3NIECKUX 3a/1ayax.

36) Bnanerp MOHATHEM CKAJSIPHOTO MPOU3BEICHUSI BEKTOPOB, IOHUMATh €r0
F€OMETPUYECKUA CMBICII M YBEPEHHO TIOJIb30BaThCS €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEACHUS
U €ro CBS3b C MpoenupoBaHreM. [IpuMEHATh CKalspHOE IMIPOU3BEAECHUE BEKTOPOB
JUISL HaXOKJEHUS JJIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIbIO
CKaJISIpHOro npou3BeAeHus. Vcronb30BaTh CKaISIPHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (PU3nIecKux 3agavax.

37) Bnagerb TNOHATUAMHM  MPABUIBHOTO  MHOTOYTOJIbHMKA,  JJIUHBI
OKPYXHOCTH, JIJUHBI IYT'M OKPYXKHOCTHM M PaJUaHHON Mepbl yria, BBIYHCIATH
wiomanas kpyra u ero vacred. [lonumars cmbicn uyucima wn  [IpumeHsTs
NOJIYYEHHBIE YMEHHs NPHU PEIIECHUU MPAKTHUYECKUX 3a7ad. 3HATh HUCTOPUYECKHUE
CBEACHUS 00 U3MEPEHUH JITUHBI OKPYKHOCTH U ILIOIIAAN KPyTa.



38) Nmerp mpencraBieHue O MpeoOpa3OBaHUU TUIOCKOCTH, O IABUKCHUSX.
Haxogute ocu, UEHTpbl CUMMETpuUM (GUTYp, LEHTPbl MOBOPOTa, HAXOAWUTH
KOMIIO3UIIMM TPOCTEHIINX IpeoOpa3oBaHuil. [IpuMeHATh ABMKEHHUS IJIOCKOCTH
IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

39) IlpuMeHATh TMOJYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJEIM Ui  3aJad peajbHOM JKU3HU U TPOBOJUTH
COOTBETCTBYIOIIME BBIUUCICHHSI C TPUMEHEHHEM MO00MS U TPUTOHOMETPHUECKUX
byHKIH (MTONIB3YACH, TJIe HEOOXOANUMO, KaIbKyISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC
KomnnuectBo DnekTpoHHbIe (LU(pPOBHIE
Pazgensl, TeMbI P (1wpp )
4acoB o0Opa3oBaTeNbHbIE PECYPCHI
1.Moayab «Aareopa», 1 yacts. ba3oBblii 14
YDOBeHb
1. Uucna u BBIYUCICHUS 2 https://oge.sdamgia.ru
0. Ananu3 Tabnui, rpadukos. ['paduku 1 https://oge.sdamgia.ru
GyHKIMI
3. UucnoBbie HEpAaBEHCTBA, KOOPMHATHAS 1 https://oge.sdamgia.ru
npsiMast
4. AnreOpandecKue BhIpaKeHUS 1 https://oge.sdamgia.ru
S. YpaBHEHUS U UX CUCTEMBI 1 https://oge.sdamgia.ru
6. HepaBeHcTBa U UX cUCTEMBI 1 https://oge.sdamgia.ru
7. [Ipocreiinine TEKCTOBBIE 3a/1a4U 1 https://oge.sdamgia.ru
8. Craructuka, BEpOSTHOCTH 1 https://oge.sdamgia.ru
0. Pacuér nmo popmynam 1 https://oge.sdamgia.ru
10. |Apudmerndeckas u reoMmeTpuIeCcKas 1 https://oge.sdamgia.ru
[IDOrDECCUU
11. [3agauu mMpakTHYECKOTO COJCP KAHUS U3 3 https://oge.sdamgia.ru
omoka No 1 -5
2. Moayasb «I" eomerpus», 1 yacts. bazoBbiii |6
VDOBEHb
1. TpeyrosnbHuKH, YETBIPEXYTOJBHUKH, |2 https://oge.sdamgia.ru
2. OKpY>XHOCTb, KPYT M UX DJIEMEHTBI 1 https://oge.sdamgia.ru
3. [Tnomanu puryp 1 https://oge.sdamgia.ru
4. Durypsl Ha KBaJpPaTHOU PEIIETKE 1 https://oge.sdamgia.ru
S. AHaJTN3 TeOMETPUYECKUX BhICKa3biBaHuii |1 https://oge.sdamgia.ru
3. MoayJab «Aaredpa», 2 4acThb. S5
1. Anrebpanyeckue BBbIpaXECHMUS, 1 https://oge.sdamgia.ru
2. TexcToBBIE 337241 2 https://oge.sdamgia.ru




3. DYHKIIUU U UX CBOMCTBA 1 https://oge.sdamgia.ru
4. ['paduku Gyt 1 https://oge.sdamgia.ru
4.Monayab «I'eomeTpus», 2 4acThb. 4

1. ["eomeTpuueckas 3aa4a Ha BEIUMCICHHE |2 https://oge.sdamgia.ru
2. ['eomeTprueckas 3aja4a Ha J0Ka3aTeabCTBO|l https://oge.sdamgia.ru
3 ['eomeTprueckas 3aja4ya MOBBILIEHHON 1 https://oge.sdamgia.ru

CJIO’KHOCTHU
S.0000maromee nosropenue. Tecrupopanue. |5 https://oge.sdameia.ru




4. Y4eOHO-MeTOAHYeCKOE oOecnedeHHe 00pa30BaTebLHOIO0 nmpoiecca
Anrebpa

1. OI'D Maremaruka: THIIOBBIC SK3aMEHAIIMOHHBIC MaTepraibl: 36 BApHAHTOB/TIO/

pen. U. B. flmenko. - M.: U3natenbctBo «HanmonansHoe o0pazoBanuey, 2026 r,

2026r.

2. W. B. SImenko, C.A. Illectakos. S cnam OI'D! Tunossie 3aganus. Anredpa. M:

IIpocemenue. 2025.

3. OI'D 2025. Maremaruka. 50 BapuanToB. TunoBbsie BapuaHThl IK3aMEHALMOHHbIX

3amanuii ot pazpadborunkoB EI'D /U.P. Beiconkuii, JI.O. Pocnosa, JI.B. Ky3nenosa,

B.A. CmupnoB, nox pen U.B.fmenko. - M. 6npocsemenne «x3amen», 2025.

4. AnreOpa : 8 kiacc : yueOHHK : yrimyOn€HHbIi ypoBeHs / A. I'. Mep3msk, B. I1.

[Monsixos ; mox pexn. B .E. [Togonbckoro. — 5-e uzn., M. : Ilpocsemenue, 2021.

5. Aure6pa : 8 kiacc : yueOHUK 15 ydanmxcs o01ieo0pa3oBaTesbHbIX

yupexaenuii / A. I'. Mepsisik, B. b. [lononckuii, M. C. fxup ; nox pexa. B.E.

[Toponsckoro. — 6-e uza., — M. : IIpocsenienue, 2021.

6. AnreOpa : 8 Kimacc : AMIAKTHYECKUE MaTepUANIBl: TTOCOOHE IS yIalTuX s

obmeobpaszoBarenbHbIX opranu3anuii / A. I'. Mepainsk, B. b. ITononckuii, E. M.

Pabunosuu, M. C. Skup. — M. :Benrana-I'pad.

7. E.B. byuxo, A. I'. Mep3nsik, B. b. ITononckuii, M. C. SAkup. ®I'OC. Anroputm

ycnexa. Anredpa 8 kiacc. Metoauueckoe mocooue. MockBa. M3garensckuii HeHTp

«Benrana-I'pag». 2017 (koHTpOsIbHBIE paOOTHI).

I'eomeTpus

1. Teomerpus. 7-9 kmaccel: yueb. st oomeoodpasosat. opranusanuii / JI. C.

AranacsH [u 1p.]. - M. : IIpocs., 2021.

2. WN. B. fwmenko, C.A. Illlecrakos. f cnam OI'D! Tunossle 3ananus. ['eomerpus.

M: IIpocemienue. 2024

3. 3us, b. I'. 'eomerpus : munaktudeckue marepuaisl : 9 k. / b. I'. 3uB. - M. :

[Ipocsemenue, 2016.

4. W3zydeHue reoMeTpur B 7-9 Kiraccax : METOJ. PEKOMEHIAINY : KH. JUIS YIUTEIs /

JI. C. AranacsH [u ap.]. - M. : IIpocBewenue, 2015.

5. Mumenko, T. M. 'eomeTpus : Tematudeckue Tectsl : 9 k1. / T. M. Mutenko, A.
J. biimukos. - M. : IIpocsemenue, 2024.

JlononHuTenbHas IuTepaTypa A yUUTes:
1. W. B. AAmenxko, C.A. llecrakos. A cnam OI'D! Maremaruka. OI'3. MonynbHbIi
Kypc. Metoauka noarorosku. M: Ilpocsemenue. 2024
2. 3us, b. I'. 3agaun no reomeTpuu : nocodbue A yqammxcs 7-11 kinaccos
oOmeoOpa3oBarenbHbIX opranuzauuii / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuii. -
M. : IIpocBemenue, 2019.
3. Kyxkapuesa, I'. 1. COopHuUK 3a/1a4 110 TEOMETPUHN B PUCYHKAX U TecTax. 7-9
knaccel / I'. U. Kykapuesa. - M., 1999.
4. CaspacoBa, C. M. YmpaxxkHeHus 1o jiaHUMETPUH Ha TOTOBBIX uepTexax / C. M.
CaspacoBa, I'. A. Sctpebunenxwuii. - M., 1987.

Hudpossie o6pazoBarenbHbie pecypebl (LIOP) mist moaaepkXku mOArOTOBKYU MIKOJIBHUKOB.
1. MunuctepctBo obpazoBanusi PO. http://www.ed.gov.ru; http://www.edu.ru

TectupoBanue on-line. 5-11 kmaccel. http://www.kokch.kts.ru/cdo

Bces anemenrtapnas matematuka. http://www.bymath.net

www.fipi.ru

5.ege.edu.ru

alexlarin.net

https://oge.sdamgia.ru

https://resh.edu.ru/

http://school-collection.edu.ru/

LCERAANRRDN




10. https://oge.sdamgia.ru/

5. MarepuaJibHO-TeXHHYECKOe oOecriedeHrue 00pa3oBaTeJbHOI0 nmpouecca
Komnbrorep, ”HTEpaKTUBHAS JOCKA, TUHEWKA, YTOJIbHUK, HUPKYJIb.
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