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HOACHUTEJBHASA 3AIIUCKA

O01mas xapakTepucTuKa Kypca

Hacrosiiias pabouast mporpaMma Kypca BHEYpOUHOM fesiTenbHOCTU « [pyiHbIE
BOIIPOCHl MaTEMAaTUKH. § KJacc» pa3paboTaHa B COOTBETCTBUM C TPEeOOBaHUSMU
denepanbHOTO TOCYJApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmiero obpaszoBanus (manee — @I'OC OOO) m HampaBiieHa Ha OPraHU3AIUIO
00y4YeHUs MaTEMaTUIECKOMY COJIEP>KaHHUIO, BRIXOAIIEMY 3a paMku DenepanbHOi
paboueil mporpaMmsl 1o yueOHOMY npeameTy «MartemaTtuka» (0a30BbI YPOBEHD)
OCHOBHOTO 0011ero oopaszoBanus (nanee — OPII), ¢ yueTroM rcoab30BaHMs BUIOB
JeSATEIbHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

LIpu pazpabomxe Ilpoepammsl yuumwléanuco credyroujue OOKyMeHmbl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @enepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBi€HUUM METOJUYECKUX PEKOMEHJALUN» 10
OpraHu3allid BHEYPOUHOM JEATEIbHOCTH B PaMKax pealu3aluyd OOHOBIICHHBIX
(denepalibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYAIBHOIO
OOIIIEro ¥ OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacniopspkenue [IpaBurensctBa Poccuiickoit deneparuu ot 19 Hos0ps 2024
r. Noe 3333-p «OO0 yTBEepkKIEHUU KOMIUIEKCHOTO TUIAHA MEPOIPUSTUN 10
MOBBIIICHUIO Ka4eCTBAa MATEMAaTHYECKOTO U €CTECTBEHHO-HAYYHOTO O0pa3oBaHUs
Ha niepuoa 10 2030 rogar.

AKTYaJIbHOCTH Kypca

B ycnoBusx peanmmzanu TakoW CTPATETMYECKOW 3aayu, KaK IOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIepe/l MaTEMAaTUHIECKUM 00pa30BaHEM
B UHCII€ TJIABHBIX I[IOCTABJICHBI CIICAYIOIIME LEIU: Pa3BUTUE TBOPUYECKUX U
UCCIIEIOBATENbCKUX CHOCOOHOCTEM 00ydarommxcsi, MX MOJATOTOBKAa B Ipolecce
oOy4eHHsI MaTeMaTHKe K BBIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HAyK M TEXHOJIOTMW. Kak BaXKHBI KOJWYECTBEHHBIN IMOKAa3aTEIb
MOBBIIIIEHUS UHTEPECAa K MATEMATUKE BBIJICISICTCS POCT KOJUYECTBA BHITYCKHUKOB,
BBIOMPAIOIIMX HA TOCYJaPCTBEHHON UTOIOBOW aTTECTAI[MHU 3K3aMEH 110 MaTeMaTHKe
Ha TPO(HIILHOM ypOBHE.

OcBoenue mpemnaraemoit IlporpamMmsl  crOCOOCTBYET TMOBBIINICHHIO Yy
OOy4JaromMXcss YpOBHS MOTHBAllMU K W3YYCHHUIO MATEMaTHUKH, K MPOOJDKEHUIO
u3ydenus matematuk B 10—11 kiaccax Ha yriyOJeHHOM YPOBHE U OPHUEHTHPYET
Ha BBIOOp €AMHOrO TOCYAAPCTBEHHOIO 3K3aMeHa M0 MaTeMaThkKe NpOQUIBLHOTO
ypoBHs. Kpome Toro, ocBoenue mnpemiaraemoro B Ilporpamme copepskanus
MO3BOJISIET PACITUPUTH KPYT PEIIaeMbIX MAaTEMAaTHUECKUX 3a/a4 3a CUET BKIIFOUCHUS
POOJIEMHBIX, HECTAHIAPTHBIX 3aJ1a4, 33714 MPUKIIATHOTO XapaKTepa, BHIMOTHEHUS
UCCJIEIOBATENLCKUX PA0OT, B TOM YHCIE C MEXKIIPEAMETHBIM COJECPKAHUEM,



HN3Yy4YCHUS OOIMOJHHUTCIIbHBIX BOIIPOCOB KaK TCOPECTUUCCKOI'O, TaAK U IMMPAKTUICCKOI'O

XapakTepa.
[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUBUIyaJIbHAS U
rpynmnoBasi TPOEKTHass M HCCIENoBaTeNbCKas JEATEIbHOCTh — CIOCOOCTBYIOT

Pa3BUTHIO TO3HABATEIBHBIX, PETYIATUBHBIX H KOMMYHUKATHBHBIX YMEHUU
oOyuatomuxcsa. I[lporpaMma COOTBETCTBYeT UJeE paCIIUPEHHS MPHUKIAIHOM
HaIIPaBJIEHHOCTH Kypca MaT€MaTUKU Ha YPOBHE OCHOBHOI'O OOLIEr0 00Opa3zoBaHUs.
Peanuzammst Kypca CcmocoOCTBYeT BBISBICHUIO TaJaHTIUBBIX W OJIaPEHHBIX
0Oy4Jaronuxcs, MoAAePKKE X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B GonpmMHCTBE TEM Kypca MpeAnosaraeTcs BhIOJHEHNE UCCIIEI0BATEIbCKUX
pabot. YueOHOe wucclieloBaHME IO MaTeMaTHke B 7—9 Kiaccax Mpearnojaraer
MOJIy4YeHUE CYOBEKTUBHO HOBOT'O JJIsl 00y4arOIIerocsi pe3yJsibTara i HalpaBJIeHO Ha
dbopMHpOBaHUE UCCIIEAOBATEILCKIX YMEHUH: BBIICIICHAE TTPOOICMBbI, OpTaHU3AIIHSI
¥ aHAJIN3 JaHHBIX, BBIIBIDKCHHUE TUITOTE3bI, POBEPKA THUIOTE3bI, (HOPMYITUPOBAHHE
BBEIBOJIOB M TIPEACTABIICHHUE PE3yJbTaTOB Ha TPAMOTHOM MAaTEMaTHYECKOM SI3BIKE.
[Iporpamma moskeT ObITH BOCTpeOOBaHa 00YUAIOIIMMUCS, KOTOPhIE UMEIOT MHTEPEC
K M3YYCHHIO MAaTeMATHUKHU, TOTOBATCA K YYaCTHIO B OJIMMITUAJIAX IIKOJIHHUKOB IO
MaTeMaTHKe U yriyOJIeHHOMY U3YYEHUIO0 MAaTEMAaTUKU Ha YPOBHE CPETHEro 00IIEero
oOpa3zoBaHus.

Heab u 3aga4yu Kypca

Peanuzanus BHEYpOUHON NEATEIBHOCTH SBISIETCS HEOTHEMIIEMOUW YaCThIO
oOpa3oBaTeapLHOrO Mpollecca, obOecredruBasi B TOM YHUCJIE BO3MOXHOCTh
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIIONKHOCTH H
HAIPaBJICHHOCTU C Y4Y€TOM OO0pa30BaTeIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEM
0Oy4JaroIIMXcs, BKIIOYask OJIApEHHBIX JACTEH.

[leas IIporpammbl — oOecneyuTh HWHIUBUIyAIbHBIE TMOTPEOHOCTH
OOyJaroIuXcss B W3YYCHHHM COACPKAHUS MATEMATHKH, BBIXOAIICTO 3a PaMKH
porpamMmbl 0a30BOTO YPOBHS.

3agaum Kypca:

1. TloBblllieHWE YpPOBHA MaTEeMaTHYECKOM TOJATOTOBKH OOyYaronmxcs,
pa3BUTHE YCTOMYMBOTO HHTEpEca K ydeOHOMY mpenMeTy «MartemaTrkay.

2. Pa3zBuTHe TBOpYECKHUX CITOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
TEOPETUUECKOTO MBIIIICHNUS U MAaTEeMAaTHUYEeCKOW WHTYHIINHM, YMEHUN pacCyXaaTh
JIOTUYECKH U aHAJTU3UPOBATH CUTYAIIHH.

3. YrinyOnenue u 3aKperuieHre 0a30BbIX 3HaHUH, HOPMUPOBAHNE YCTOMYUBBIX
HAaBBIKOB PEIICHUS HECTAaHJAPTHBIX W  OJIMMIIMAJHBIX 3a7ad, OCBOCHHE
HECTaHJAPTHHIX IMOIX0I0B U OPUTHHAIBHBIX PEIICHUH.



4. O3HakoMJIEHME C JIONOJHHUTEIBbHBIMA  pa3ieaMd  MaTEeMaTUKH,
BBIXO/SILIMMU 32 paMKH 0a30BOT0 Kypca.

5. BocnMtanue caMOCTOSITEIbHOCTH, HACTOMYMBOCTU M OPTaHU30BAaHHOCTU B
XOJI€ PEIICHHUS CIOKHBIX 3a/1a4.

6. Pa3BuTHEe HaBBIKOB KOMAaHJHON padOThI, APYKECKOIO COINEPHUYECTBA H
3I0POBOM KOHKYPEHIIUU CPEJIN CBEPCTHUKOB.

7. lloaroroBka oOy4aroIUXCSd K YYacTUIO B IIKOJIBHBIX, DPallOHHBIX,
TOPOJICKMX, PETHOHAIbHBIX, BCEPOCCHUICKHX OJIMMIOMAAAX, KOHKypcax U
COPEBHOBAHMSIX 110 MaTEMaTHKE.

8. lloBbllleHHE ypOBHSA TIPAaMOTHOCTM B  OOJIACTH  MCIIOJIb30BAHMS
«MaTE€MaTUYECKUX [AKETOB», OO0ECIEUMBAIOIIUX aBTOMATU3aLMI0 IPOLIECCOB
MOuCKa, aHanau3a, 0O0pabOTKH, co3daHus, mepenadu, dopmaiu3anuu (B BUJE
CTaTUYECKUX M JHUHAMHYECKUX TpaUKOB, AUArpaMM W MPOYUX BU3YyaJU3ALMM
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHon
NEATEIbHOCTH MPU U3YYECHUU MATEMATUKH.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOrO MBILIUICHHUS Ha
OCHOBE HCIIOJIb30BaHMsI LU(POBBIX UHCTPYMEHTOB (B TOM YHCIIE «MAaTEMaTHUECKUX
[AKETOB») B 00JaCTU MOJEIMPOBAHNS, UMUTALIMU U UHTEPIPETAIMN a0CTPaKTHBIX
MaTEeMaTUYeCKUX OOBEKTOB M 00pa30B B BHUJIE PA3IMYHBIX BU3yaldu3aluil (B TOM
YHuCle MPOCTPAHCTBEHHBIX O00BEKTOB). Ilporpamma paspaborana ¢ ydeToMm
pekoMmeHaarui denepanbHOi pabouel mporpaMMbl BocniuTaHus. B yactHoCTH, OHA
YUUTBIBAET  TICUXOJOrO-TEJarOTMYeCKue  OCOOEHHOCTH  COOTBETCTBYIOLIEH
BO3pAacTHOM KaTeropuu 00y4aromuxcsl.

Taxkum obpazom, peanuzayus Ilpocpammel coodelicmgyem NOLYYEHUIO
CeOYIOWUX Pe3VIbMAmos:

— JNOCTHKEHNE 00y4aroIUMUCs IUTAHUPYEMBbIX JMYHOCTHBIX,
METaNpeAMETHBIX W NPEAMETHBIX pEe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yrayOJ€HHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BUTHUE JIMYHOCTH 00yUaOIUXCs, POPMUPOBAHUIO U YJIOBIETBOPEHUIO HX
COLIMAJIbHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

— camopeanu3anus 0o0yd4arolmMxcs dYepe3 YydacThe BO BHEYpPOUYHOIl
NESATEIbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipouecce

Bo ®I'OC OOO pnsa o6s3aTeabHOr0 O0y4YeHHUs YTBEPHKACHBI JBa YPOBHS
OCBOEHHMSI padOYMX MPOrpamMM [0 MaTeMaTuKe: 0a30BbIi U yriayOJeHHbIN, HaUnHas
c 7 xnacca. ConepkaHue mporpaMmbl 1Mo MareMatuke (yriayOJeHHBbI YpOBEHB)
HAIpaBJIEHO Ha YJAOBJETBOPEHHE TMOBBIIIEHHBIX 3allPOCOB  OOyYarommxcs,
cTpeMsinuxcs K Oosiee TiIyOOKOMY OCBOCHHIO TMPEAMETHBIX PpEe3yJIbTaToB.



[IporpamMmma Kypca BHEYPOUHOU JAEATENLHOCTH « IpyIHBIE BOIIPOCHI MATEMATUKI
HaIpaBJieHa Ha pacllupeHre 3HaHUK 00yYarolUXCcsl IO MaTeMaTHKe JIsl KJIACCOB C
00s13aTeNIbHBIM 0a30BBIM YPOBHEM O0YUYEHUSI MaTEMaTHKeE.

TeMarnueckoe IITaHUPOBAHKUE B TPOrpaMMe Kypca BHEYPOUHOU IEATEIbHOCTH
«TpynHpie BONpPOCHI MaTeMaTUKW» COCTAaBIEHO TakK, 4YTO pPacIpeAciieHUe
COJIEpKAaTENIbHBIX  pa3/eioB B HEM CHHXPOHU3UPOBAHO C  00S3aTeIbHOMN
nporpaMMmoii 6a30Boro ypoBHs. Peanuzanus coaepikanus npeanaraercs B popmax,
OTJIMYHBIX OT ypouHbIX. ClleyeT OTMETHUTb, YTO JAHHBII KypC B OCHOBHOM IIKOJIE
BBICTPAMBAECTCA HE TOJBKO HA PACHIMPEHUU MaTEMAaTUYECKOTO COAEp KaHUs
0a30BOr0 ypOBHS, HO U Ha MOBBIIICHUH YPOBHSI CJIOKHOCTH 3a/1a4, MpeJjiaraéMbIx
JUISL PEIICHUSL.

Pabouas nporpamma wMoayns  «TpyaHble  BONpPOCHl ~ MaTEMaTUKM
npeaHa3HayeHa NJs peanu3alid B 8 Kjacce M HalpaBlieHa Ha JOCTHKCHHE
OOy4YarOIIMMUCS IUIAHUPYEMBIX pe3ynbTaToB. [locnenoBaTeabHOCTh U3YUEHUSI TEM
Kypca COBHAJAaeT IO BPEMEHU C HU3YUYEHHEM Kypca MAaTeMaTHKu (airedpsl U
r€OMETPHUH) OCHOBHOHM WIKOJIbI 0Aa30BOIO YPOBHS, BCE TEMbI IO BO3MOXHOCTH
CUHXPOHU3UPOBaHbI ¢ 0230BbIM KypCOM MaTEMaTHKH 110 Kj1accaM. TeMbl 1o airedpe
U TEOMETPUU YEPEAYIOTCS, UTO TIO3BOJISET MAaKCUMAJbHO MNPUOIU3UTHh HUX II0
BPEMEHU U3YYEHUS K OCBOEHHUIO 0a30BOT0 Kypca.

[Tpu peanuzamuu [Iporpammel nepBast 3aa4a yYuTeIsl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAMMBIE YCIOBUA JJIsI TPUOOPETEHUS M PA3BUTHUS yMEHUH,
CBS3aHHBIX C IIPOBEACHUEM MCCIEAOBAHNUN HA MATEMATUYECKOM CoAepKaHuu. s
peiieHus 3Toi 3agaun B [Iporpamme 0603HaueHO MeCTO U C(HOPMYITHPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaua yuurens mno peamusaunu [Iporpammblr  cBA3aHa C
BO3MOYKHOCTBIO CO3/IaTh yCIOBHUA JIJIsi 0OpabOTKH U MpeCcTaBiIeHUsT HHOOpMAIUu
HAYYHOT'O COJEPKaHUsI (B TOM YHUCIIE C UCIIOJIb30BAHUEM LIU(PPOBBIX UHCTPYMEHTOB)
IIPY OPTraHU3aLNH HHANBUAYAIBHON U TPYNIIOBOM ITPOEKTHOM JIEATEIIBHOCTH.

Jns  ycnmemHoOW — peanu3alMu  CLIEHAPUEB  IPOEKTOB  PEKOMEHAYETCS
UCIIOJIb30BaTh IE€PCOHAIbHBIE KOMIIBIOTEPHl C YCTAHOBJIICHHBIMH O(HCHBIMU
IporpaMMaMu 1 JOCTYIOM K ceTd MHTepHeT (Kak MUHUMYM OJUH KOMITBIOTED JJIs
KaXXJI0W TPYIIIbI).

®opmbl  1EATENBHOCTH OOYyUYaIOIUXCsl MPEeayCMaTpUBAalOT AKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT WHAMBUAYAJIbHYIO M TpPYNIOBYIO paboTy,
OTIIMYAIOTCS OT YPOUHBIX O0Jiee IHUPOKUM HCIIOIb30BAHUEM UCCIEA0BATEIbCKON U
IIPOEKTHOW  JAEATEIBbHOCTH, PpEIIEHUEM  HECTAaHJAPTHBIX 3ada4 ©  Jp.
CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET



NOPSAIKY U3YUYECHHUS Pa3/IesIOB U TEM alIreOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U TEM
caMbIM 00eCrIeYrBaET MPEEMCTBEHHOCTh YPOUHOI 1 BHEYPOUHOM AESTEIbHOCTH.

Peanuzauus [lporpammbl mpennosiaraer coyeTaHuUE pa3Iu4HbIX (hopm
IpynmnoBoil paboThl (AUCKYCCHUSl; MATEMATHUYECKOE COPEBHOBAHUE; IMPAKTUKYM;
BBIOOD TEMBI IIPOEKTA, INITAHUPOBaHUE PaboT, pacmpeieleHre poiei, B3aUMOOIICHKA
IPU BBINOJHEHUU TPYNIOBBIX NPOEKTOB M HMCCICAOBAaHWUN) M HHAWBUAYaJIbHOU
paboThl (BBINOJHEHWE WHAWBUAYAJIbHOIO HWCCIEAOBaHUS, B TOM YHCIE C
UCIIOJIb30BaHUEM ITU(PPOBBIX WHCTPYMEHTOB; MPOBEIECHUE YCTHOTO OOOCHOBAHUS
IIpU PEUIEHUM HECTAaHAAPTHBIX 3a/Jad, 3a7ad MNOBBIIIEHHOTO YPOBHS CII0KHOCTH;
MIOCTPOCHUE MATEMATUYECKUX MOJEIEH, HUX MCCIEAOBAaHUE;, WHTEPHpETAUs
MOJYYEHHBIX PE3YJbTATOB TMPHU PEIICHHUH 33aJad C MEXKIOPEAMETHBIM U
NPaKTUYECKUM COJEpP)KaHWEM; T[OUCK, HHTEpIpeTalus, NIpeoOdpa3oBaHUE U
NPUMEHEHUE MaTeMaTH4YeCKOW MH(OPMAIMU; CAMOCTOSATEIbHOE OTKPHITHE HOBOTO
MateMarnyeckoro ¢akra). Hcmons3oBaHue Takux (opm padOThl MOMOTraet
pa3BUBaTh y OOYYalOUIUXCS, C OJHOM CTOPOHBI, HABBIKU BOCIPHUSATHUS HOBOMU
uHbOpMallMu MpH pa3IuyHbIX (opMax ee Mojayd, a C JAPYrod CTOPOHBI —
aKTUBHOCTb, CAaMOCTOSATEIBHOCTh U CIOCOOHOCTh K TBOpYecTBY. (cBoeHHE
[IporpamMMbl JTOJKHO JOTOMHATH UM pa3BUBATh 3HAHUS U YMEHUS 00Yy4alOIIUXCS B
00J1aCTH MaTeMaTHUKH, ODUEHTUPOBATh UX HAa 00yUEHHUE B CPEHEN LIKOJIE B KJIACCAX,
IpPEeIyCMaTpUBAIOIIUX OCBOCHHME MAaTEMaTUKH Ha YIUIYOJIEHHOM YpOBHE, B
YaCTHOCTH TEXHOJIOTMYECKOr0 MpOoduiIA, a TakKe CrocoOCTBOBATh COLUUATBHOMY
(hOpMHUPOBAHUIO INYHOCTH 00YYaIOIIHUXCS.

[Iporpamma Kypca paccuntana Ha 204 yaca B TeueHue | rojga oOydenus B 8
kiacce (34 yaca).

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanusanuu [IporpamMmmel u
KOJIMYECTBa 00y4aromuxcs A0MycKaeTcss (popMUpoBaHUE TPYIIN U3 00YUAIOIIUXCS
pa3HBIX KJIACCOB B Mpeaenax oxHou mnapamwienud. [Iporpamma  MOXKeT
peanu30BbIBaThC 00pa30BATENIbHOM OpraHU3alMe CaMOCTOSTENbHO JMOO Ha
OCHOBE B3aUMOJEHCTBUS C JAPYTMMH OPTraHU3aLMsIMHU, OCYIIECTBIISIOMINMHI
00pa30BaTeNbHYIO 1E€ATEIbHOCTb.

[To ycMOTpeHHIO yUuTENsl HEKOTOPBIE 3aHATHS MOTYT OBbITh MCKIIFOUEHBI WIIH
3aMeHeHbl. PekoMmeHayeTcs BKIIOUUTh B [IporpamMmMmy pernoHanbHbIA KOMIIOHEHT:
DKCKYpCUH Ha NPEANPUATHSA, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOH
HaIpPaBJICHHOCTU JJIs TOBBIIMICHUS HMHTEpeca OOy4YaroMMXCSd K MPAKTUYECKOMY
U3YYEHUIO POQECcCuil, CBA3aHHBIX C MATEMATUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJHbHOCTH
«TPYJHBIE BOITPOCbBI MATEMATHUKN»

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBazpaTHbIil KOpeHb. BeINOIIHEHUE ONepannii ¢ UPPALUOHATBHBIMU YHCIIAMM.

AnredOpandecKue BbIPAKEHUS

JpoGHo-panmoHanbHbie BeipaxeHusi. CTeneHu. BoInoiHeHne TOXAeCTBEHHBIX
npeoOpa3oBaHUil palMOHAIBHBIX BBIPAXKEHUH.

HenTpajnbHass cMuMMeTPUS

@opMyIMpOBKA ONPENEIICHUS W J0KA3aTEIbCTBO CBOMCTB ILIEHTPAIbHO-
CUMMETPHUYHBIX QuUryp. Jlenenre oTpe3ka Ha paBHbIE YaCTH C TOMOILBIO LIUPKYJIS U
nuHelku. VccnenoBarensckas padoTa: CBOMCTBA ILEHTPAJIbHO-CUMMETPUYHBIX
uryp.

Ilpoexm: neHTpanbHas CUMMETPUS B OKPYKAIOLIEM MHUPE.

YeThIpEéXyroJbHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBA U NIpu3HaKu. CpeaHss JMHUS TPEYTOJIbHUKA U CPEAHSAS JIMHUS TPATIELUN.
CBOICTBA U NPU3HAKYU CIEHUAIBHBIX BUJIOB YETHIPEXYTOJIBHUKOB

Hccneoosamenvckas paboma: 3HAKOMbIE U HE3HAKOMbBIE YETBIPEXYTOJIbHUKHY.

YpaBHeHMs U HEPABEHCTBA

OrnpeneneHue paBHOCUIIbHBIX YpaBHEHUM. [[puMeHeHne CBONMCTB ypaBHEHUN
C onHOM mnepeMeHHOW. OmnpeneneHUe KOJUYeCTBAa JICHCTBUTEIBHBIX KOPHEH
KBaJIpaTHOTO  ypaBHEHHUdA. Pemenue  IpoOHO-pallMOHAIBHBIX  YpPaBHEHUH,
CBOJAILIMXCS K JINHEMHBIM W K KBaAPATHBIM YPABHEHHM, HCIIOJIB30BAHUE METOA
3aMeHbl MEepeMEeHHOM. PellleHne TEeKCTOBBIX 3aJad alreOpanyeckum CIocoOOM:
nepexo OT CIOBECHON (POPMYIIMPOBKH YCIIOBHS 3a/1a4U K aJIreOpandecKor MO
IIyTEM  COCTAaBICHHsS YPaBHEHHUSA; PCIICHUE COCTABICHHOIO  YPaBHEHWS,;
UHTepIpeTanus pe3yibrara. ['paduueckas MHTEpHpeTanus yYpaBHEHHH C JBYMs
IIEPEMEHHBIMH.

Pemenue cucrteM ypaBHEHHN, B KOTOPBIX OJHO M3 YPAaBHECHUHN HE SBIISIETCS
JuHeHHbIM. ['paduyeckas UHTepHpeTalus pelIeHUus YpaBHEHUS C JABYyMS
NIEPEMEHHBIMM M CHUCTEM YpaBHEHMH C JByMs II€pEMEHHBIMHU. Penienue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelleHHe HEpABEHCTB, COAEPKAIIUX 3HAK
Moxayisi. M3oOpaxeHue pernieHus: HEpaBeHCTBA C OJHOW MEPEMEHHOM U CHUCTEMBI
HEPABEHCTB HA KOOPJAMHATHOW IPSIMOM, 3alIMCh PELICHUs C ITOMOLIBIO CUMBOJIOB.



HepaBeHcTBO ¢ AByMs mepeMeHHbIMH. ['paduueckuii METOj pelIeHUs: CHUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Hccnedosamenvckas paboma: paBHOCUIBHOCTD U CIICJICTBHE.

HUccnedosamenvckas paboma: Tpaduyeckas HHTEPHIpPETAUS YpaBHEHUH C
JBYMS TIEPEMEHHBIMH.

Hccnedosamenvckas paboma: TpahUUECKUd METOA PELICHUS CHUCTEM
HEPABEHCTB C ABYMS TIEPEMEHHBIMH.

IIpeoOpa3zoBanue noaoodus

[IpeoOpazoBanue noaodus u nogooHbIe Gurypbl. COOTHOIIEHUS B TOAOOHBIX
dburypax.

Hccnedosamenvckas paboma: uto Takoe ppaxTtan?

Jloka3aTeibCTBA HEPABEHCTB

OreHka 3HaYCHUS BBIPAKCHUS C UCIIOJIh30BaHUEM HEpaBeHCTB. [IpuMmeneHme
CBOMCTB HEpPaBEHCTB B XOJe pemieHus 3amad. OmnpeneneHre paBHOCUIBHBIX
HepaBeHCTB. Jloka3aTenbCTBO HEPABEHCTB. PelieHre TeKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO
JIMHEHHBIX HEPABEHCTB C OJIHON MTEPEMEHHOM.

Hccneoosamenvckas paboma. TMHEHHOE HEPABEHCTBO C OJIHOM MEPEMEHHOM €
napamMeTpOM.

IIpsiMmoyroJibHbIe TPEYTOJIbHUKH

Teopema [ludaropa n e€ nmpuMeHeHHEe MPHU PEIICHUN MPAKTUYSCKUX 3ajad.
Jloka3aTenbCTBO COOTHOIIEHUH MEXIy MPOMOPLUUOHAIBHBIMU OTpe3KaMu B
PSMOYTOJIEHOM TPEYTOJIBHUKE (BBICOTA, MPOBEAEHHAS M3 BEPIIUHEI IPSMOTO yTJIa;
METPUYECKHUE COOTHOIICHUS). I[IpuMeHeHHe COOTHONIICHWM TpU pEHIeHUU
reOMETPUYECKUX  3a7ad. |[puroHomerpuueckue (GYHKIUA OCTPOro  yria
MPSIMOYTOJILHOTO TPEYroJibHUKA (CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC). 3HAYEHUs
TpuroHomerpuueckux Qynkuit mas yriaoB 30°, 45°, 60°. Pemenne 3amad ¢
WCITOJIb30BAHUEM TPUTOHOMETPUUYECKHUX (DYHKITHH.

Ipaxmuxym: pelieHne IpakTUKO-OpUEHTUPOBAHHBIX 3aa4.

Mamemamuueckoe copesHosanue. pelieHUE 3a]1a4 pa3HbIMU METOAAMHU.

DyHKUIMHA

[Touck obGnacTu ompejeneHuss U MHOXKECTBa 3HaueHUN (QyHKiuu. ['paduk
¢dyukunun K/X. @ynknus Buaa (ax + b)/(cx + d).

Yuciia ¥ BHIYMCIIEHUSI: 1€TUMOCTh

dopMyIHpOBKA OMpENeTICHHUs JCTUMOCTH HAIeNo, YHCEN, CPABHUMBIX IO
JaHHOMY MOJyJI0. BEITONHEHWe [eneHus ¢ OocTaTkoM. Jloka3aTenbCTBO U
IIPYMEHEHUE CBOWCTB CPABHEHUM 110 MOIAYI0. HaxoxkaeHue ocTaTKOB CyMMBI U
MIPOU3BEICHUS TI0 TAHHOMY MOJTYJIIO.

Hccnedosamenvckas paboma: NeIuMOCTb.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

1) nampuomuuecko2o 60CRUMAHUAL:

- MNpOsABJIEHUE HHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCHMCKOU
MaTE€MaTUKHU;

- LEHHOCTHOE OTHOUIEHHE K JOCTHKEHHSIM POCCHUMCKHX MaTeMAaTUKOB M
POCCHUICKOM MaTeMaTHYeCKON IIKOJbl, K HCIIOJIB30BAHUIO 3THUX JIOCTH)KEHUN B
IpYTUX HayKax U MPUKIAJAHbIX cepax;

2) 2pas#coancko2o u 0yXo08HO-HPABCMEEHHO20 60CNUMAHUSL

TOTOBHOCTh K BBINOJHEHUIO OOS3aHHOCTEN TpaKAaHWHA M peaM3alli €ro
IpaB; NPECTAaBIECHUE O MATEMATUYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBICHUW, MPOLEAYpP TIpakJaHCKOro oOuiecTBa (Hampumep, BBIOOPBI,
OINPOCHI), TOTOBHOCTh K OOCYXIEHHIO JTHYECKUX TMpOOJEeM, CBSA3aHHBIX C
IPaKTUYECKUM TPUMEHEHHEM JIOCTMOKECHUN HAyKW; OCO3HAHUE BAKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOTIO;

3) mpyoosoco 6ocnumaHusi; yCTAaHOBKA Ha aKTHMBHOE y4acTHE B pEIICHUU
MPaKTUYECKUX 337a4 MaTEeMaTHYECKON HaINpaBJIECHHOCTH; OCO3HAHUE BAKHOCTHU
MaTEMaTUYECKOro 00pa30BaHUSl HA MPOTSHKEHMH BCEH JKU3HU [UJISl YCHEIIHON
NpOo(ECCUOHANIBHON ~ JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  YMEHWI;
OCO3HAHHBIA BBIOOP U MOCTPOCHUE MHJMBHUIYAIbHOW TPAEKTOPUHU OOpa30BaHUA U
YKU3HEHHBIX [IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIoCOOHOCTb K SMOIIMOHATIBHOMY
U 3CTETHYECKOMY BOCHPHUSATHUIO MAaTEeMAaTUYECKUX OOBEKTOB, 3aJady, PELICHHH,
pacCcyXJeHUI; yMEHUE BUJETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyennocmu HayuHo20 NO3HAHUA: OpPHUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJOBEKA, IPUPOAbI U OOIIECTBA; MOHMMAHUE MATEMATHYECKOW HayKu
KaK cepbl YeI0BEYECKOMN JIeATENbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH ISt
pa3BUTHS LMBUIM3ALMM; OBJIAJCHHUE SI3bIKOM MAaTEMAaTHKH W MaTE€MaTHYECKOU
KyJIbTYpOMl  Kak CpEICTBOM  IIO3HAHUS MHUpA; OBJAJACHUE  HABBIKAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopmMuposanus Kyibmypsvl 300p06bs U
HMOIIMOHAIILHOTO 0JIaronoay4yHs: TOTOBHOCTh MPUMEHSATh MaTEMAaTUYECKUE 3HAHUS
B HMHTEpPECax CBOETO 3JI0POBbs, BEIECHUS 3J0pPOBOr0 00pas3a >KWM3HHU (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas Quandeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTH HaBbIKa pe(IICKCHH, IPU3HAHUE CBOETO MIPpaBa Ha
OLIMOKY M TaKOT0 K€ IpaBa JIPyroro YeJIoBeKa;



7)  9KolIo2Uuwecko2o  60CHUMAHUA:  OPUEHTAalUUs HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXalolel cpefpl; IUIAHUPOBAHWE TOCTYIKOB M OIIEHKA HMX BO3MOXKHBIX
MOCJIEICTBUM JIJI1  OKPY’KAIOIIEH Cpelibl; OCO3HAaHUE TIJI00ANIBbHOrO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K UsMEHAIOWUMCS YCIIOBUAM COYUATILHOU U NPUPOOHOU CPEOb:

TOTOBHOCTh K JIEWCTBHSIM B YCIIOBUSX HEOIMPEACICHHOCTH, IOBHIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA y JAPYTHX JIOJeH, MpUoOpeTaTb B COBMECTHOM AESATENbHOCTU
HOBBIC 3HAHUS, HABBIKK W KOMIETEHIIMM U3 OIbITa APYIHX; HEOOXOIUMOCTh
dbopMupoBaTh HOBBIE 3HaAHUS, (HOPMYIUPOBATH HUACH, MOHSITHS, THUIIOTE3bl 00
00BEKTaxX W SBJICHUSAX, B TOM YHCJIE paHEE HE M3BECTHBIX, OCO3HABATH JC(HHUITNTHI
COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC pPa3BUTHC,
CIIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CHUTYyallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONUH KOHTpPMEpP, KOPPEKTUPOBATh NMPHHUMAEMBIC
peleHuss U JehcTBUA, (QOPMYJIUpPOBATH W OLIEHHWBATh PUCKU U TIOCIENCTBUS,
(bopMHpPOBATH OIIBIT;

9) 6ocnumanus UHGHOPMAYUOHHOU KYIbMYPbL:

MPOSIBJICHWE WHTEpPeca K WCIOJIb30BAHUIO ITU(GPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TPOILIECCOB TOMCKA, aHaliu3a, 00pabOTKH, CO3JaHus, Mepeaadu
MaTeMaTU4YeCKol MH(OpMAIIMU U BU3YyalW3allMid MaTeMaTUYECKUX 00O0OIIEeHUN U
pE3yNbTaTOB aHAIN3a; TOTOBHOCTh K HCIIOB30BAHUIO IU(GPOBBIX WHCTPYMCHTOB
JUTS BBITIOJTHEHUS Y4€OHOM ASITEIbHOCTH MPU U3YyYE€HUN MAaTEMAaTHKHU; CTIOCOOHOCTD
OPUMEHSATh [HU(PPOBBIE HMHCTPYMEHTHI B YCIOBHSX pealu3aluul  Mep II0
MPEAYNPEKICHUIO BO3MOXHBIX  HETaTMBHBIX  TOCJEACTBUI  aKTHBHOTO U
CUCTEMATUYECKOTO MPUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUEOHBIX IETISAX.

METANIPEJMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE el CTBHS

1) bazoevie nocuueckue oelicmesusi:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI iJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W MPeoOpa3oBBIBATh  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpeiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W MPOTUBOPEYNN;



JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToOB, BBICTpaMBATh APTYMEHTALUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATH METOJ, MAaTeMaTUYeCKOM WHIYKUHUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHUs;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIICHUs, BEIOUpPATh HanboJee MOIXOIAIIUN C YHETOM CAMOCTOSI TEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

2) bazosvle ucciedosamenvckue oeticmsusi.

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOSITENIbHO (HOPMYJIMpPOBaTh OOOOIIECHUSI M BBIBOABI MO pe3yjbTaTaMm
IPOBEICHHOTO  HAOJIIOJCHMS, HCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IEHNI;

MPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOLIECCa, & TaKKE BbBIABUTATH
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

3) Paboma c ungpopmayueti:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALMH, JAaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (QopMy mpeacraBieHUss HWHPOpMAIMU W WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, JTuarpaMMaMu, HHOM rpauKoil 1 uX KOMOMHAIUSIMU;

OLIEHUBATh HAJEKHOCTh MH(OpPMALMU MO KPUTEPHSM, NMPEAJIOKEHHBIM WU
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

2. KoMMyHHKaTHBHbIC YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBHSA:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMHU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS MO XOJy peUIeHUs 3a/ayd,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTAT;



B XOJIe¢ OOCYXXJICHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOUN TEMBI,
npoOJieMbl, pelIaeMoi 3a7adyu, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXIEHHS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapyKUBaTh Pa3jMiyue U CXOJICTBO MO3HUIIUM, B KOPPEKTHOU (opme
bopMyIMpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIETOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
MpE3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUH;

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIMBHUYaJIbHOU
paboThl MpU pEHICHUH YYeOHBIX MaTEMaTHYECKHUX 3ajlad, MNPUHUMATh IIeJIb
COBMECTHOM JEATEIbHOCTH, IUJIAHUPOBATh OPraHMU3allUI0 COBMECTHOW pPabOTHI,
pacrpenensiTh BUAbl pabOT, JOTOBApUBATHCA, OOCYXKIaTh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WICHAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO PE3yJbTaTa U
KaueCTBO CBOETO BKJIJa B OOIINI PE3ysbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUS.

3. PeryJiAiTUBHbIC YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) Camoopeanuzayusi:

BBISBJISITH MPOOJIEMBI ISl PEIICHUS B JKM3HCHHBIX M Y4YEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXOAaX MPUHATUS pelIeHUN (MHAUBUAYAIBHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOHMpaATh CIIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pELICHH ¢ y4eTOM HOBOM MH(MOPMALIHH.

2) CamokoHmpob:

BJIaJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3ysibTara
pelIeHus] MaTeMaTUYECKOM 3a7ja4k, CAMOMOTHBAIIUU U PEIICKCUU;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa JEATECIbHOCTU MOCTABJICHHOW 1€ U
YCIOBUSIM, OOBSICHATh IPUYMHBI JOCTHXKEHUS WM HEJIOCTUXKEHUS 11eJTd, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

3) OMOYUOHAIbHBIIL UHMETIEKN.



BBIPKATh DMOIMH TPU H3YYCHHH MaTEMaTHYECKUX OOBEKTOB M (DaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4u.

HPEAMETHBIE PE3YJIbTATBI

8 KIIACC:

1) IloHumMath ¥ HCMOJB30BaTh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOECTB.

2) CobogHo  omepupoBaThb  NOHATHUSAMHU:  KBaApAaTHBIM  KOpPEHb,
apu(pMETHICCKUN KBaJpaTHBIM KOPEHb, HPPAIMOHAIBLHOE YHUCJIO, HAXOIUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, UCIOJIb3Ys NPU HEOOXOAUMOCTH KaJIbKYIATOD,
BBITIOJIHATh NPe0oOpa3OBaHMs BBIPAXKEHUHM, COJEPXKAIIMX KBaJIpaTHBIE KOPHH,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

3) WUcnonb30BaTh HavallbHbIC TIPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
Yyucel JJISl CpaBHEHUS, OKPYTJICHHUS U BBIYUCICHUH, N300pakaTh I€UCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJANHATHOU MPSMOM.

4) Ncnonb30BaTh 3aMUCH OOJIBIIUX U MAJIbIX YHUCEI C TIOMOIIBIO IECATUYHBIX
npobeit u crenened yucia 10, 3amMchiBaTh M OKPYIJISITH YHMCIOBBIE 3HAYEHUS
peabHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUIA.

5) CBo0OOgHO omepupoBaTh MOHATHEM OCTaTKa IO MOMAYJIO, MPUMEHSTH
CBOMCTBa CpPaBHEHUM MO MOJYJIIO, HAXOJUTh OCTAaTKA CYMMBI U TTPOU3BEACHUS IO
JTaHHOMY MOAYJIIO.

6) HaxomuTh nomycTUMBbIE 3HAUYCHHSI TIEPEMEHHBIX B JPOOHO-pallMOHATBHBIX
BBIPAKEHUSX.

7) [lpumMeHsTh OCHOBHOE CBOMCTBO PAIlMOHATILHOM IpOOH.

8) BrinonHsATh puBeaeHne anredpandeckux qpooeit k o01eMy 3HaMeHaTelto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJlre0OpandecKuX IpoOei.

9) BBINIOTHATH TOXK/IECTBEHHBIE MPEOOPa30BaHUS PAllMOHATBHBIX BBIPAKEHUH.

10) IlpumensTh MpeoOpa3oBaHMsI BbIpAXKEHUH JIJIs1 pELICHUS pa3IMYHbIX 33]1a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEeallbHON MPAKTUKH.

11) TlpumeHATh TOHSATHUE CTEMNEHU C LEJIbIM IOKa3aTeJieM, BBITIOIHATh
npeoOpa3oBaHus BHIPAXKEHUH, COJEPIKAIIUX CTETICHH C IIEJIBIM MOKa3aTesIeM.

12) Haxomuts [O0ONMyCTUMBIE 3HAYEHUS] TEPEMEHHBIX B BBIPAKCHHUSIX,
coJiep Kaimx apupMeTHIeCKrue KBaAPATHBIE KOPHH.

13) BoeimosnHATh MpeoOpa3oBaHusl UPPANMOHATBHBIX BBIPAKCHHUH, UCTIONB3YS
CBOMCTBA KOPHEH.

14) Pemiath 1poOHO-paliMOHAIbHBIE YPaBHEHUS.

15) Pemiath NuHEWHBIE YpaBHEHUSI C TapaMeTpaMH, HECJIOXKHBIE CHUCTEMBbI
JIMHEVHBIX YPABHEHUH C MMApAMETPaMHU.



16) IIpoBOAUTE MCCIIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHMI1, B TOM YHUCIIE
C MNpUMEHEHHEeM rpaduyecKux MpeAcTaBIeHUN (yCTaHABIMBATh, WMEET JH
ypaBHEHUE WJIK CUCTEMA YPABHEHHM PEIICHMUS], €CITU UMEET, TO CKOJIBKO, U IpoYee).

17) IlepexoauTh OT coBecHOUW (HhOPMYITUPOBKHU 337a4d K €€ airedpandecKkon
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MMOJTYYEHHBIN pe3yJbTaT.

18) IIpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUJISi CPABHEHHUSA, OLIEHKH,
pelmaTh JUHEWHBICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHCTEMBI, J1aBaTh
rpauyuecKkyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEpaBeHCTB. Jl0Ka3bpIBaTh HEPABEHCTBA.

19) IlonuMaTth U UCHOB30BATH (PYHKIIMOHATILHBIE MOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONpEAesaTh 3HAuYeHHE (PYHKIHUHU 1O 3HAYECHUIO
aprymMeHTa, OIpeAeATh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

20) Ctpouts rpaduiku GyHKIUN, ONMMCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMH I10
ee rpaguky. Pacno3HaBaTb OCHOBHbBIE€ BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIICHUU F€OMETPUYECKHUX 3anad. Pasznuyars
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NPHUMEHSATh NPHU PEUICHUM IeOMETpUYEcKuX 3aaad.Pacno3sHaBathb
LHEHTPAIbHO-CUMMETPUYHBIE (DUTYPBI U UCIIOJIH30BAaTh UX CBOMCTBA MPHU PELICHUU
3ajay.

21) Bnanets NOHATHSAMU MOAO0OUS TPEYTOJIBHUKOB, KO (ULIMEHTA TT0100MS,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. IMeTh ipencTaBiieHue o
npeoOpa3zoBaHuu MOA00MA U O MOAOOHBIX (urypax. [lonbp3oBaThCs NMpU3HAKAMU
no/100us TPEyroJIbHUKOB MpU pEHIeHUH TreoMeTpuueckux 3aaad. [lokaspiBaTh U
IPUMEHSATH OTHOIIEHHS IPONOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
JlokaspIBaTh U IpUMEHATh Teopemy Daneca. [I[puMeHaTs mogodre B MPaKTUYECKUX
3a/1ayax.

22) BbBIBOOUTH M HCHOJB30BaTh MpocTeiime (GopMymibl il TIOIIAAH
TPEYroJIbHUKA, NapajjiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOMIAh TPEYroJAbHUKA ¢ TUIOMAQAM MHOTOYTOJBHBIX (UTYD
(MonB3ysiCh, i€ HEOOXOAUMO, KaNbKyJIsATOpoM). [IpuMeHsTh MeTO ] TIIoImaneit ans
peleHus 3a1a4. 3HaTh OTHOILLIEHUE TUIOIIAeii MOJOOHBIX (GUTYP U IPUMEHSTH NPU
pemieHny 3aaa4. [I[puMeHsTh Moy4YeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

23) IlpuMeHATh OJIyYeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE
MOJIENIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KoanuecTtBo OcHoBHOE OcHOBHBIE BHIBI (undgposBbie)
n/n NPOrpamMMbl 4acoB coJepxaHue AeSITeIbHOCTH o0pa3oBaTte/ibHbIC
pecypcnl
KBanpartHblii KOpEHb.
Brinosinenue
onepauui ¢
[IpakTukym o
HppaMOHATbHBIMU
pEIIeHUIO 3a/1a4: OT
yuciaaMi. TOYHOCTh
MPOCTOTO K
UYucna v BeIYHCIEHUS (KBaJpaTHbIE TMPUOTMKEHUS
CIIO)KHOMY.
1 KOpPHH, UppallMOHAIbHBIEC YUCIIA, 5 HUPPALMOHATIBHOTO 7
UccnenoBatenbckas
CTETICHH ) Yyuclia Npy pelieHun
pabora.
3anad. OkpyriaeHue
KBagparusie
HPpAIMOHAIBHBIX
KOPHH.
YUCeJ, MPUKHUIKA
pe3yibTaTa
BBIYMCIICHUH
HpobHo-
palnoHaIbHbIE
BBIpQKCHHUSI.
[IpakTrkym no
CreneHnu.
EIICHUIO 33/1a4: OT
2 AnrebGpanyeckue BbIpaKeHHs 2 Boinonnenue P
MPOCTOTO K
TOXI€CTBEHHBIX
N CIIO)KHOMY
npeodpa3zo—BaHUN
paloOHaIbHBIX
BBIPAKCHUIN



YeThIpexyroJbHUKU

[Tapamnenorpamm,
€ro MpU3HAKHU U
CBOMCTBA.
[IpsimOyroNbHUK,
pomO, KBaapar, ux
MPU3HAKU U
cBoiicTBa. Tpanenus.

[IpakTukym no
pEIIeHHUIO 3a/1a4: OT
MIPOCTOTO K
CII0)KHOMY.
HccnenoBarenbckas
pabota. 3HaKOMBIE

PaBHOOenpeHHast HE3HAKOMBbIE
Tpaneuus, e YETHIPEXYTOJbHUKI
CBOMCTBA U IIPU3HAKHU
KBagpartusie HccnenoBarenbckas
YpaBHEHUS. pabora:
Onpenenenue PaBHOCUJIBHOCTb U
PaBHOCHUJIBHBIX CIICICTBHUE.
YPaBHEHMH. [IpakTukym 1o
[IpuMeHeHHe CBOWCTB | PELICHHUIO
ypaBHEHUH C OHOM CIOKETHBIX 3a/1a4.
IIEPEMEHHON. IIpakTkym 1o
Omnpenencuue PELIEHNUIO 3a/1a4: OT
KOJIMYECTBa MIPOCTOTO K
YpaBHEHHS 1 HEPABEHCTBA .
JeHCTBUTENBHBIX CII0KHOMY —
KOpHEH KBaJpaTHOTO IpoOHO-
ypaBHeHUs. Pelienre | panoHanbHbIE
IpoOHO- YpaBHEHMSL.
panoHaIbHBIX HccnenoBatenbckas
YpaBHEHUH, pabota (B TOM
CBOJSIINXCS K 4HCIIE C
JTMHEWHBIM WITH K HCIIOJIb30BaHUEM
KBaJ[paTHBIM «MaTeMaTU4YeCKUX
YpaBHEHHUSIM, MaKETOBY):




[leHTpaIbHO-CUMMETPHYHBIE
¢urypsl. [IpornoprinoHaibHbIC
otpesku. [Togo6ue. [IpeobpazoBanue
nogoous. Iimomann.

UCIIOJIb30BAHNE
METO/1a 3aMEHBI
MePEMEHHOM.
Pemrenne TekcTOBBIX
3aa4y
anredpanvaecKum
CrIocoO0M: TIepexo1
OT CJIOBECHOH (popmy-
JUPOBKHU YCIOBUS
3aauu K
anre0panvecKoin
MOJIETIH ITyTEM
COCTaBIICHUS
yYpaBHEHUS; pellieHue
COCTaBIIEHHOTO
ypaBHCHUS;
WHTEPIIPETAIHS
pe3yibTara.
I'padpuueckas
WHTEPIpETAIHS
ypaBHEHUU C IBYMs
MIepEeMEHHBIMU
dopMynHrpoBKa
OTIpeJIeJIEHUs U
JI0Ka3a-TebCTBO
CBOWCTB LIEHTPAIBHO-
CUMMETPUY-HBIX
¢uryp. Cpennsist
JIUHUS TPEYTOJIbHUKA.
Cpenusis muHUS

rpaduueckas
HHTEpIIpeTaIus
ypaBHEHUH C JBYMS
MIePEeMEHHBIMHU.
MoaenupoBanue
Ppa3IUYHBIX
CUTyalHil

CaMocCTOSTEIIbHOE
OTKPBITHE: UTO
TaKoe
npeoOpa3oBaHue
moaoous?
Hccnenosarennckas
pabora (B ToM
Yucie ¢




I[OKEB&TCJ'ILCTB& HEPaBCHCTB

Tpaneuuu. Teopema
®daneca.
[TponoprinoHanbHbIC
oTpe3ku. Brenenue
MOHSTHS
peoOpa3oBaHUs
IMOJ00MS U ITOJOOHBIX
¢uryp. CooTHOIICHUS
B ITOJTOOHBIX
¢burypax. 3agauu Ha
HaXO0XKICHHE
IUTIOLAIH C
HCIIOIb30BaHHEM
pa3OMeHHs Ha YacTu U
JIOCTpavBaHUE.
Merton nmormanei.
O1eHKa 3HaYEHMS
BBIPAXKEHUS C
HCIIOIb-30BaHUEM
HEPaBEHCTB.
[IpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI€
perieHus 3aaad.
Onpenenenue
PaBHOCUJIBHBIX
HEPaBEHCTB.
JlokazaTenbCcTBO
HepaBeHCTB. Pemenue
TEKCTOBBIX 3a7a4 C
IIOMOIIBIO JIMHEHMHEIX

HCIOJIb30BaHUEM
«MaTeMaTU4YeCKUX
MaKETOBY»): YTO
Takoe (ppakran?
[IpakTukym o
pEeILIeHHIO 3a/1a4

IIpaxTueckas
pabora:
IIOCTPOEHHUE
MOZEIIeN —
HEPABEHCTBO KaK
MOJIENb PEaTbHOM
CUTYalH.
CamocTosiTenbHOe
OTKPBITHE: METO/IbI
JI0Ka3aTeNbCTBA
HEPABEHCTB.
Maremarnueckoe
COPEBHOBAHUE —
penieHue 3a1a4




HpHMOYFOJ'IBHBIe TPEYTrOJIbHUKU

HEPABEHCTB C OJTHOU
MePEMEHHOM.
HUccnenosanue
JIMHEIHOTO
HEpaBEeHCTBA C OJIHOM
IIEPEMEHHOM C
rnapameTpom

Teopema I[Tudaropa u
€€ IpUMEHEHHE.
JlokazarenbCcTBO
COOTHOILIEHUH MEXKY
MIPONOPLUOHAIBHBIMA
OTpPE3KaMH B IPSAMO-
YTOJIBHOM
TPEYrOJIbHUKE.
IIpumenenne
COOTHOUICHUH TpH
peLeHun
F€OMETPUYECKUX
3a/1a4.
Tpuronomerpuueckue
byHKIIIHT B
MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

pa3HBIMU
METOJIaMHU.
UccnenoBarenbckas
pabora: TMHEeHHOe
HEPaBEHCTBO C
OJIHOM IIEPEMEHHOMN
C MapaMeTpoM

[IpakTukym no
pEeLIEHUIO
MIPaKTUKO-OPHEH-
TUPOBAHHBIX 33]1a4.
CamocTosiTenbHOoe
OTKPBITHE: UTO 5
3HAIO MPO
MIPSAMOYTOJIbHBIN
TPEYrOJIbHUK?
Maremarnueckoe
COPEBHOBAHUE —
peuieHue 3a1a4
Pa3HbIMH METOAAMHU

DyHKIMHU

ITouck obnactu
ompeeeHus U
MHO>KECTBA 3HAUCHUI
¢bynaxuu. I'padux
¢bynkun K/X.

Uccnenosarennckas
pabora (B ToM
YHCIIE C
HCIIOIL30BaHHUEM
«MaTeMaTHYECKUX




@yHkuus Buja (ax +
b)/(cx +d)

dopmyIUpoOBKa
ONpeaeIICHUS
JIETMMOCTH HaLEJo,
YHUCeJl, CPABHUMBIX 110
JTAHHOMY MOJYJIIO.
Brimonnenue
JICJIEHUS C OCTATKOM.

MTaKETOBY):
HCCIe0BaHUE
byHKIMA.
CamocTosiTenbHOE
OTKPBITHE:
¢bynkuus Buga (ax
+ b)/(cx + d)
HccnenoBaTenbckas
pabora: 1eIuMOCTb.
CamocrosiTeTpHOE
OTKPBITHE:
CpaBHEHHE TIO
MOJIYJTIO.
[Tpobnemubrit
MIPaKTUKYM:
penieHue 3a1a4 Ha

9 Uucna u BBIYUCIIEHUS: AEITUMOCTD JlokazarenbCcTBO U TIOUCK OCTaTKOB
IIPUMEHEHUE CBOMCTB CYMMBI U
CpaBHEHUH 110 MIPOU3BEICHHUS 110
MOZYJIIO. MOZYJIIO.
Haxoxnenue Maremarnueckoe
OCTaTKOB CyMMBbI U COPEBHOBAHUE —
MPOU3-BEJCHHUS 11O pelIeHKe 3a/1a4 Ha
JAHHOMY MOJYJIIO JEITMMOCTb U
CpaBHEHUE 110
MOJYJIIO
Bnucannsie
Brnrcanneie u onucaHHbIe [TpakTukym no
10 LEHTPAJIbHBIE YTJIbI.

YCTBIPCXYT'OJIbHUKHN

Yrael Mexay

PCHICHUIO 3a4a4: OT




XOpJaMu U MPOCTOrO K
CEKYILNMHU. CJII0’)KHOMY
Broucanuesie u
OIMCAHHBIE
YEThIPEXYTOJILHUKH.
Bs3anmnoe
pacroyiokeHue AByX
OKpY>KHOCTEHN
Uccnenosarensckas
abora:
Brinmonnenue p
N YeThlpexyroJbHUKN
[ToBTOpenue, 060061ICHNE, HCCIIEIOBATEIbCKOU
11 2 U OKPYKHOCTH
CUCTEMAaTH3AINA paboTel. BeimonHeHue
[Ipoexr:
Y 3aIlIUTa MPOEKTa
YeThIpexyroJbHUKN
U OKPY’KHOCTH
OBIIEE KOJIMYECTBO YACOB 110 34

INPOI'PAMME










HOYPOYHOE IINTAHUPOBAHMUE

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

Ne T undgposbie
eMa ypoka Kourpoabnbie IIpakTnueckue
o0pa3oBaTe/ibHbIE

n/n Bcero
padoThI padoThI
pecypchl

[Tapamienorpamm, €ro Npu3HaKu U
1. cBoiictBa [IpsmoyroiabHUK, poMoO, 1
KBaJIpaT, X PU3HAKU U CBOMCTBA

Tpanenus. PaBnoOenpennas Tpamenus,
e€ CBOMCTBA U MpHU3HAKHU JleIMMOCTh
HAlIEJIO U JIEJICHUE C OCTaTKOM
CpaBHUMOCTD 110 MOYITIO

CaolicTBa CpPaBHUMOCTH 110 MOJYJIIO

3. IIpuMeHeHne cBOMCTBA CPAaBHEHUH 110 1
MOZYJIIO
[IpeoOpazoBaHme BhIpAXKEHUH,
COJIeprKallMX KBaJpaTHbIE KOPHU

4. CpaBHeHUE UppallMOHAIBHBIX YUCEI 1
OcB0OOOX/IeHNE OT UPPALIMOHAIEHOCTH
B 3HAMEHATEJE

5. [Ipeo6pa3oBaHue ABOMHBIX PaJUKAIOB 1

Crenens ¢ OTpULATENBHBIM
MOKa3aTeJIeM U BbIUHUCICHUS




JlelicTBUTEbHBIC YKCIIA B
MPAKTUYECKOU IESITENBHOCTH YEIOBEKA

TounocTs MpuOIMKEHUS
HMPPALMOHATIBHOTO YUCJIA NIPU PELICHUH
3a1a4 OKpyrieHue UppanoHalbHbIX
qucesl, IPUKHJIKA pe3ybTaTa
BBIYMCIICHUI

OueHka 3HaYeHUN YUCIOBBIX
BBIPAYKECHU I

Uucna u Beruncnenus. Kpagpartasle

KOPHH. CreneHs ¢ OCJIBIM ITOKA3aTCIICM.
Hccnenosarennckas pa60Ta

10.

CpenHsist TMHUS TPEYroJbHUKA
Teopema 0 mpONOPLHOHAIBHBIX
OTpe3Kax

11.

12.

[lenTpanbHO-cUMMETpUYHBIE (DUTYPBI
Teopema ®aneca IIpumenenue

HO,[[O6I/I$I IIpU pCHICHUHN ITPAKTUYICCKUX
3aaaq

13.

BBenenne noHATHS peoOpazoBaHHUS
o100Ms1 ¥ MOI00HBIX pUryp

14.

[IpakTHKyM MO pelIeHUIO 3a/1a49 Ha
nogo0rue MHOTO3TaXHBIE TPOOH
[IpeobpazoBanus paOHATBHBIX
BBIPA)KEHHI MOBBIIIEHHOMN CII0KHOCTH




15.

16.

17.

JpoOHO-palnoOHATEHBIC BEIPAXKEHUS.
OO65acTh TONMYCTUMBIX 3HAYCHHIA
ToxnecTBeHHBIE TPe0Opa30BaHUs
paIMOHAILHBIX BRIPAKCHUIN
KBagparusle ypaBHEHUS.

JuckpuMuHaHT. @opMyJsibl KOpHEH
Teopema Buera. Pemienue ypaBHeHMit

18.

3aaui Ha HaXOXACHUE TUIOIIAIU C
WCIIO0Ib30BaHUEM pa3OUEHUs Ha YaCTH U
JO0CTpavBaHUe

19.

20.

21.

Pemrenne npakTMKOOPUEHTUPOBAHHBIX
3aJ1a4 ¢ UCIOJIL30BaHUEM METOJIa
ILIOIA e

OnpeneneHne KOIMYECTBA
JEUCTBUTENbHBIX KOPHEN KBaJPaTHOIO
ypaBHEHUSA

JpoOHO-palMoHaIbHbIE YPABHEHMSL:
MIOHSTHE, OTIPEACIIEHUE, CBOMCTBA

22.

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHUI: IPUBEACHUE K 001IEMY
3HameHaTeno Pemenue apo6Ho-
palMOHAIBHBIX YPAaBHEHMN:
pas3ioXeHue Ha MHOXKHUTEIN

23.

Pemenue npoOHO-paliiOHaNIbHBIX
YpPaBHEHUI: 3aME€Ha IEPEMEHHOMN




24,

25.

26.

27.

I'paduueckas UHTEpIIpETALIS
YpaBHEHHH € IByMsI IE€pEeMEHHBIMU

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
IpOOHO- pallMOHANILHBIX YPaBHEHUI

[Tpumenenue Teopems [lugaropa npu
pEILIECHNN IPAKTUYECKUX 3a1a4
Pemenue 3ana4 ¢ nCnoyb30BaHuEM
IIPONIOPLIMOHAJIBHBIX OTPE3KOB B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

Tpuronomerpuieckue QyHKIIUHN YTIOB
B 30° 45°u 60°

28.

Pemenue 3ana4 ¢ UCNOJIb30BaHUEM
TPUTOHOMETPHUECKUX (DYHKIUH
PaBHOCHIIBHBIE HEpaBEHCTBA U
HEPaBEHCTBA-CIIEICTBUSA
JloKa3aTenbCTBO HEPABEHCTB

29.

Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JINHEMHBIX HEPABEHCTB C OJHOMN
MepEMEHHOMN

30.

31.

32.

HccnenoBanue TMHENHOTO HEPABEHCTBA
C OJTHOM IIEPEMEHHOM C IMapaMeTpoM

BnucanHbIe U LIEHTPAIbHBIE YIUIBL.
[IpakTUKyM [0 PEIICHUIO 3a/1a4 Y TJIbI
MEXIy XOpJaMHU U CEKYIIUMH.
[IpakTUKyM 1O PEIICHUIO 3a1a4

Vst MCXKAY XO0pAaMH U CCKYIIUMH.
HpaKTI/IKYM MO0 PCHICHHUIO 3a1a4




Bnucanneie u onucanHbie
YEeTBIPEXYTOJIHUKU. [IpakTukyM 1o
PELIEHUIO 3a1a4

33.

Kacanue okpyxxnocreil. [Ipaktukym mo
peuieHuro 3ana4d Bzaumuoe
PacCIIOJIOKEHUE ABYX OKPYKHOCTEH.
[IpakTukym o pemenuro 3aaa4d Oomue
KacaTelbHbIE K ABYM OKPYKHOCTSAM

34.

YreHue cBOMCTB (YHKIIUU TIO €€
rpaduky Oynkuus y=k/x
UccnenoBarenbckas padbora
«YeThIpexyroJbHIUKA H OKPYKHOCTH
3ammTa npoekToB «YeThIpeXyroIbHIKN
U OKPYXHOCTH»

OBLIEE KOJIMYECTBO YACOB
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