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MNOSACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKA Kypca

Hacrosmas pabovas mporpaMMa Kypca BHEYPOUHOU JIeATeTbHOCTH « TpyIHbIe
BOIPOCHI MaTeMAaTHUKH. 8§ KJIAacChD» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHHSIMH
denepambHOTO TOCYAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHIApPTa OCHOBHOTO
obmero oo6pazoanus (maee — ®I'OC OOO) m HampaBieHa HA OPTAHHU3AIUIO
00y4eHH MaTeMaTUIECKOMY COJEPKaHUIO0, BRIXOAIIEMY 3a paMku DeaepaabHOU
paboueli mporpamMMsl 1o yuyeOHOMy npeamery «MatemaTuka» (0a30BbI YPOBEHB)
OCHOBHOTO 0011ero oopa3zoBanus (nanee — OPII), ¢ yueTom ucnonbp3oBaHus BUIOB
JESTEIBHOCTH 00YYAIONINXCS, OTIIMIHBIX OT YPOUHBIX.

Ipu paszpabomxe Ilpoepammul yuumsi8anucs ciedyowuue OOKYMeHmbl.

— nucbM0 Munucrepcersa npocseunieHus Poceuiickoin denepauuu OoT S5 UIOIA
2022 r. Ne TB-1290/03 «O HampaBieHUH METOJAMYECKHX PEKOMEHIAIUN» I10
OpraHu3allMi BHEYPOUHOU JEATEILHOCTH B paMKaxX pealu3aluid OOHOBIIEHHBIX
dbenepanbHBIX TOCYJApCTBEHHBIX O00pPa30BaTEIbHBIX CTAHJIAPTOB HAYaJIbHOTO
00111er0 U OCHOBHOTO OOIIEro 00pa3oBaHus;

— pacnopsixxenue [IpaButensctBa Poccuiickoit denepanuu ot 19 nHosiops 2024
r. Ne 3333-p «OO0 yTBEpXKIEHUU KOMIUIEKCHOTO IUIaHA MEPONPUSITUH IO
TOBBIIICHUIO KauyeCTBa MAaTEMAaTUYECKOTO0 U €CTECTBEHHO-HAYYHOT0 00pa3OBaHUs
Ha niepuon 10 2030 ronar.

AKTYyaJIbHOCTb Kypca

B ycnoBusx peanmuzanuu TaKoW CTpPaTETMYECKOW 3aJayd, KaK JOCTHKECHUE
TEXHOJIOTUIECKOTO CYBEPEHUTETA CTPAHBI, Iepe]] MAaTEMAaTHUYECKUM 00pa30BaHHEM
B UHCJIE TJIABHBIX IIOCTaBJIEHBI CJICAYIONIME II€JU: Pa3BUTUE TBOPUYECKUX U
MCCIIEIOBATENBCKIX CITOCOOHOCTEH OOYYaroImuXcsi, MX MOATOTOBKA B TpOIECCe
oOyd4eHns MaTeMaTHKe K BBEIOOPY mpodeccuii, CBI3aHHBIX C Pa3BUTHEM TOYHBIX U
€CTECTBEHHBIX HAyK M TE€XHOJOTWM. Kak BaKHBIM KOJMYECTBEHHBIM IOKA3aTEIIb
MOBBIIIEHUS] MHTEPECA K MATEMATUKE BBIACISETCS POCT KOJMYECTBA BBIITYCKHUKOB,
BBEIOMPAIOIUX HA TOCYJAPCTBEHHON UTOTOBOM aTTECTAIMH YK3aMEH 110 MaTeMaTHKE
Ha PO UIHLHOM YPOBHE.

OcBoenne mnpennaraemoir IIporpammbl  COCOOCTBYET TOBBIIMICHUIO Y
00yyJaromuxcsi YpoBHS MOTHBAllUU K W3YUYEHUIO MAaTEMaTHKH, K TPOJOJLKEHUIO
M3ydeHus MateMaThky B 9—11 kiraccax Ha yriayOJeHHOM YPOBHE H OPUEHTUPYET Ha
BBEIOOP €IMHOTO TOCYAAapCTBEHHOTO JK3aMEHa II0 MaTeMaThKe NPOQUIHHOTO
ypoBHs. Kpome TOro, ocBoeHnue mpeayaraemoro B Ilporpamme conepxaHus
MO3BOJISICT PACIIMPUTH KPYT PEIIaeMbIX MAaTEMATUYECKUX 33724 32 CUET BKIFOUCHUS
MPOOJIEMHBIX, HECTAaHIAPTHBIX 3a/1a4, 33/1a4 MPUKIIATHOTO XapaKTepa, BHITOTHCHUS
HCCNIEIOBATENIbCKUX PadOT, B TOM YHCIE C MEXIPEIMETHBIM COJICPKAHUEM,
M3YUYEHHUS JOMOTHUTEIBHBIX BOIPOCOB KaK TEOPETUUECKOTO, TaK U MPAKTUIECKOTO
Xapaxrepa.



[IpenycmoTpennsie [Iporpammoii BUABI ACSITEILHOCTH — WHAMBUAYAIbHAS U
IpynmnoBas MPOCKTHAs M HCCIIeIOBATENIbCKAs JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIBHBIX, PETYIATUBHBIX M KOMMYHHKATHBHBIX YMEHHUM
oOyuaromuxcsi. [Iporpamma cOOTBETCTBYeT HAee paCHIMPEHUS TPUKIATHON
HaITPaBJICHHOCTH Kypca MaTeMAaTHKH Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHMs.
Peanmzamuss Kypca CIOCOOCTBYET BBISBICHHIO TAJTAHTIMBBIX M OJIAPCHHBIX
00y4JaroImuxcs, MOAIEPIKKE UX TATAHTOB M PA3BUTHIO CTIOCOOHOCTEH.

B GonpmmHCTBE TEM Kypca MpeanoaraeTcs BBIMOTHEHUE HCCIIET0BATEIBCKUX
paboT. YueOHOe wuCCIeIOBaHME MO MaTeMaTHKe B 8 Kjaccax Nperoiaraet
MOJTy4eHHe CyOBEKTUBHO HOBOTO JIJIsl 00y4aroIerocs: pe3yJibTaTa U HalpaBJICHO Ha
(dhopMHUpOBaHHE UCCIETOBATEIBCKUX YMEHH: BBIJICIICHUE TTPOOIEMBI, OpTraHU3aIns
W aHaJIU3 TaHHBIX, BBIIBH)KCHUE THITOTE3bI, POBEPKA TUIIOTE3bI, (POPMYIUPOBAHKE
BBIBOJIOB M TIPEJICTABJICHUE PE3YJIbTATOB Ha IPAMOTHOM MAaTEMaTHUYECKOM SI3BIKE.
[Tporpamma MoskeT ObITh BOCTpeOOBaHa 00YUYaIONUMUCS, KOTOPhIE HIMEIOT HHTEPEC
K M3yYCHUI0O MaTeMaTHUKH, TOTOBITCS K yYacTHUIO B OJIMMITHAJAX IIKOJIBHHKOB IO
MaTeMaTHKE U yTiyOJIeHHOMY N3YYCHHIO MAaTEMaTHKH Ha YPOBHE CPETHETO 00IIEro
obOpaszoBaHusl.

Ieas u 3ag0a4mn Kypca

Peanuzanus BHEYpOUHOUM JCATEIBHOCTH SIBISIETCS HEOTHEMJIEMOW 4YacThIO
o0pa3oBaTeNbHOTO Mpolecca, obecrednBas B TOM 4YHCIE€ BO3MOXKHOCTB
dbopmupoBaHus 00pa30BaTEIBHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIOXKHOCTU U
HaIpaBJIEHHOCTH C Y4Ye€TOM 00pa30BaTelbHBIX IOTPEOHOCTEH W CIOCOOHOCTEH
00y4JaroImuxcsi, BKIIOYasi OAapEHHBIX JICTEH.

IHens IlporpamMmbl — 00€CEUUTh HWHAMBUAYAJIbHBIE TMOTPEOHOCTH
00y4JarImuXCcsi B U3yYCHHH COJEP)KaHUS MAaTEMATHUKH, BBIXOMAIIETO 32 PaMKH
MpoTpaMMbI 0a30BOTO YPOBHS.

3anayu Kypca:

1. TloBelleHWE YPOBHSA MaTEeMaTHYECKOH IMOATOTOBKH OOyJaronIuXcs,
pa3BHUTHE YCTOWYMBOTO HHTEpECa K yaeOHOMY mpeaMeTy « MaTeMaTHKa.

2. Pa3BuTne TBOpUYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAXKEHMS,
TEOPETUYCCKOTO MBIIIJICHUS U MaTeMAaTUYECKON WHTYHMIIMHA, YMEHUH pacCyKIaaTh
JIOTUYECKU ¥ aHAJTU3UPOBATh CUTYAIIHH.

3. Yriy0Oiienne u 3akperuieHne 0a30BbIX 3HAHUH, POPMUPOBAHUE YCTONIMBBIX
HaBBIKOB PpCIIEHUS HECTAHJAPTHBIX W OJUMIMAQJHBIX 3a/lad, OCBOCHHE
HECTaHIAPTHBIX TOAX00B U OPUTHHAIBHBIX PEIICHUH.

4. O3HakOMJICHHME C JOIMOJHHUTCIbHBIMA  pa3liejaMH  MaTeMaTHKH,
BBIXOSIIIIAMH 32 paMKH 0a30BOTO Kypca.

5. BocniuTanue caMOCTOSATEIPHOCTH, HACTOMYMBOCTH M OPTraHU30BAaHHOCTU B
XOJI€ PEUICHUS CIIOKHBIX 3a/1a4.

6. Pa3BuTre HAaBBIKOB KOMaHJHON paOOTHI, IPYKECKOTO CONEPHUYECTBA U
3I0POBOI KOHKYPEHITUH CPEIN CBEPCTHUKOB.
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7. TloaroTroBka OOydYaroOlMXCS K YYacTUIO B WIKOJbHBIX, PalOHHBIX,
TOPOJICKUX, PETHOHANBHBIX, BCEPOCCHUMCKUX OJMMIHUA[aX, KOHKypcax u
COPEBHOBAHUSIX MO0 MAaTEMATHKE.

8. IloBblmeHWe ypOBHS TPaMOTHOCTH B 00JIACTM  HWCIOJB30BaHUS
«MAaTeMaTUYECKUX TAKETOB», OOECIEeYMBAIONINX aBTOMATH3AlMI0 IPOIECCOB
MOWCKa, aHanmm3a, OO0paOOTKH, co3maHus, mepemadd, Qopmanmsanuu (B BUIC
CTAaTHYECKUX W IMHAMHYECKHX TpaduKoOB, TuarpaMM W MPOYUX BHU3yaIM3aIHA
PE3yIbTaTOB aHAJHM3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEH) B TIporiecce yaeOHOM
NEeSATeTLHOCTH MPU U3yUYEHUN MATEMAaTHKHU.

9. Pa3BuTHE TBOPUYECKHX CIOCOOHOCTEH, TEOPETHYECKOTO MBINIJICHHUS Ha
OCHOBE MCTIOJB30BaHUS ITU(PPOBBIX HHCTPYMEHTOB (B TOM YHCIIE «MaTEMaTHIECKIX
MAaKETOB») B 00JIACTU MOJICTIUPOBAHUS, UMUTAIIMN U UHTEPIIPETAIMN a0CTPAKTHBIX
MaTeMaTH4YeCKUX OOBEKTOB U 00pa30B B BUJE PA3IMUYHBIX BU3yaln3aluil (B TOM
Yyucje MPOCTPAHCTBEHHBIX 00BEeKTOB). IIporpamma paspaboTaHa c yuyeTom
pexkoMeHaanuii gpenepanbHOil paboueii mporpaMMbl BoCUTaHus. B yacTHOCTH, OHA
YUUTHIBAET  TICHUXOJIOTO-NIEAArOrM4eckKue  OCOOCHHOCTH  COOTBETCTBYIOIIECH
BO3PACTHOU KaTeropuu 00y4aroluXcs.

Taxum obpasom, peanuzayua Ilpoepammel codelicmeyem HOIYUEHUIO
CRe0yIOWUX pe3yibmamos.

— JOCTHKEHUE oOy4JarouumMucs TJIAHUPYEMBIX JTUYHOCTHBIX,
METanpeMETHbIX M MPEIMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yriyOJI€HHOMY YPOBHIO U3yYEHHUST MATEMATHKH;

— pa3BUTHE JTUIHOCTH 00YJAIOMIMXCs, POPMUPOBAHUIO U YIOBIECTBOPCHUIO UX
COIMAJIbHO 3HAYMMBIX HHTEPECOB M OTPEOHOCTEH;

— camopeanm3anus OOydYalIIUXCs dYepe3 ydacThe BO BHEYPOUHOMH
NEeATETbHOCTH.

MecTo kypca B o0pa3oBaTeibHOM Ipolecce

Bo ®I'OC OOO nns o6s3aTeIbHOTO OOYYCHHS YTBEPXKICHBI JIBA YPOBHS
OCBOCHHS pabOUYMX MPOrpamMM IO MaTeMaTHKe: 0a30BbIA M yIiIyOJCHHBIN, HAUMHAS
¢ 7 xmacca. CozmepkaHue MPOrpaMMBbl 10 MaTeMaThKe (yriIyOJICHHBIH YPOBEHB)
HampapJIeHO Ha YAOBJICTBOPEHHE TMOBBIIMICHHBIX 3alPOCOB  O0YYaOIIUXCA,
cTpemsiuxcss K Oonee ri1yOOKOMY OCBOGHHUIO TMPEIMETHBIX PE3yJIbTaTOB.
[Iporpamma Kypca BHEYpOUHOU NEATEIBHOCTH « IpyaHBIE BOMPOCHI MATEMATHKI)
HaIlpaBJICHA HA PACIIUPEHUE 3HAHUA 00YYAIOMINXCS 10 MAaTEeMaTHUKE JIJIsl KJIACCOB C
00s13aTeTbHBIM 0a30BBIM YPOBHEM O0YUYEHUSI MAaTEMATHKE.

TeMatnueckoe miaHuPOBaHKE B IPOTpaMMe Kypca BHEYPOUHOU AeATEIbHOCTH
«Tpyansie BOmpoChl MaTEMAaTUKW» COCTABIEHO TaK, YTO paclpeeieHue
COZIepXKATEIbHBIX pa3lleIOB B HEM CHHXPOHU3MPOBAHO C 00s3aTeIbHOMN
nporpamMMmoi 6a3oBoro ypoBHs. Peanuzanus coaep:kanus npeiaraercs B popmax,
OTJIMYHBIX OT YpouHbIX. ClelyeT OTMETHUTh, YTO JIAaHHBIH KypC B OCHOBHOM IIKOJIE
BBICTpAaUBAETCAd HE TOJBKO HA pACHIMPEHHH MATEMaTUYECKOrO COJEPKAHMS
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0a30BOT0 YPOBHS, HO U Ha MOBBIIIICHUU YPOBHS CIIOKHOCTH 3a/1ay, MpeJiaraeMbIx
JUISL PEUIEHUS.

PabGovas mporpamMma Kypca BHEYPOUHOUH IeATEILHOCTH « TpyaHBIE BOIPOCHI
MaTeMaTHKW» MpelHa3HaYeHa JJid pealu3aluyd B 8 Kiaccax M HampaBjieHa Ha
IOCTKEHNE OO0YyYaOIUMHUCS TUIAHUPYEMBIX pe3ynbTatoB. [lociemoBaTensHOCTD
M3YUYEHUS TE€M Kypca COBIAJAaeT MO BPEMEHU C M3YYEHHEM Kypca MaTeMaTUKHU
(anreOpel ¥ TEOMETPWH) OCHOBHOW IIKOJIBI 0a30BOTO YPOBHS, BCE TEMBI TIO
BO3MOXHOCTH CHHXPOHHU3HPOBAHBI C 0A30BBIM KYpPCOM MAaT€MAaTHUKH IO KJaccaM.
Tembl 1o anrebpe M TEOMETPUM YEPEAYIOTCS, YTO TO3BOJISIET MAaKCHUMAJILHO
MPUOJN3UTH UX TT0 BPEMEHU U3YYCHHS K OCBOSHHIO 0a30BOTO Kypca.

[Tpu peanm3zaruu [IporpaMMel iepBast 3a7ja4a y9uTessi COCTOUT B TOM, YTOOBI
CO371aTh HEOOXOJIMMbIE YCIOBUS I TPUOOPETEHUS U Pa3BUTHS YMEHHI,
CBSI3aHHBIX C NMPOBEJICHUEM UCCIEAOBAHUIN Ha MaTeMaTUYECKOM coaepkaHuu. [l
peueHus 3Toi 3anaun B [Iporpamme 0603Ha4€HO MeCTO U CHOPMYIUPOBAHBI TEMbI
JUTSl IPOBEJICHUSI UCCIIEIOBATEIBCKUX PaboOT.

Bropas 3amaua yuurens mno peanmuzauuu [Iporpammbl  cBsizaHa C
BO3MOKHOCTBIO CO3/1aTh YCIIOBUS Il 0OpaOOTKU M MpeACTaBICHUs MHGOPMAIUU
Hay4YHOTO COJIep>KaHUs (B TOM YHCJIE C UCIIOJIH30BaHUEM ITU(POBLIX HHCTPYMEHTOB)
MpY OPTaHU3ALMU UHIUBUAYAIBHON U TPYIIOBOM MPOEKTHOM AEATEIbHOCTH.

Jns  ycnemHoW  peanu3aliM  CIIEHAPUEB MPOEKTOB  PEKOMEHIYETCS
HCIIOJIb30BaTh TEPCOHANIBHBIE KOMIBIOTEPHl C YCTAHOBJICHHBIMU O(UCHBIMHU
MporpaMMaMH U IO0CTYNOM K ceTu HTepHeT (KaK MUHUMYM OJIUH KOMIIBIOTEP ISl
KaXKJ10U TPYTITIBI).

@opMbI  IEATETLHOCTH O0O0YYaIOIUXCA MPEeIyCMaTPUBAIOT AKTHUBHOCTh U
CaMOCTOSITEIBHOCTh, COYETAIOT WHAMBUAYAJIbHYIO ¥ TPYMIOBYIO padoTy,
OTIIMYAIOTCS OT YPOUHBIX 00JIee MMPOKHAM UCTIOJIE30BAHUEM HCCIIEIOBATEIbCKON 1
MPOEKTHON  NIEATENIbHOCTH, PEUIEHWEM  HECTAaHJApPTHBIX 3aJady ©  Jp.
CTpyKTypHpOBaHHE TEMAaTUYECKOro IjaHupoBaHus B [IporpamMme COOTBETCTBYET
MOPSIAKY M3YUYEHUS PA3AEIIOB U TEM alnreOpbl 1 FTEOMETPUU B OCHOBHOM IIKOJIE U TEM
caMbIM 00€CTIeYBaET MPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOU NIEATEITHHOCTH.

Peanmuzanusa Ilporpammbl  Tpennonaraer coudeTaHue pa3iuuHbIX (Hopm
IPYIIOBON pPabOThl (JAMCKYCCHUSl; MAaTeMaTH4YeCKOE COPEBHOBAHHUE; MPAKTUKYM;
BEIOOD TEMBI MPOEKTA, TUTAHUPOBAHKE PA0OT, pacIpeIeIICHIE POJIeH, B3AUMOOIICHKA
MPU BBINIOJIHEHUHU TPYNIOBBIX MPOEKTOB M HUCCIEAOBAHUI) M HMHAUBUAYaJIbHON
paboThl (BBIOTHEHUE WHJMBUAYaJbHOTO WCCIEOBAHUSA, B TOM 4YHUCIE C
HCIIOJIb30BaHUEM ITU(PPOBBIX WHCTPYMEHTOB; MPOBEACHHE YCTHOTO OOOCHOBAHMS
MpU PEIICHUH HECTaHAApTHBIX 3aJa4, 3a7ad MOBBILIEHHOTO YPOBHS CJIOXHOCTH;
MOCTPOEHUE MAaTEMAaTHUYECKUX MOJIENed, HUX HCCIEIOBAHUE; WHTEpHpeTalus
MOJYyYEHHBIX pe3yJbTaTOB TMPHU PEIICHUH 3aJad4 C MEXIPEAMETHBIM U
MPAKTUYECKUM  COJICp)KAHUEM; T[IOMCK, WHTepIpeTanus, IMpeodpa3oBaHue U
MPUMEHEHHE MaTeMaTHIeCKONH MH(OpMAINH; CaMOCTOSATEIHHOE OTKPHITHE HOBOTO
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Marematuueckoro (axra). Hcnons3oBanue Takux ¢GopM pabOThl MOMOTaeT
pa3BuBaTh y OOYYarOMIMXCs, C OJHOW CTOPOHBI, HABBIKA BOCTIPUSTHS HOBOUH
uHbOpMAIIMA TPU PaA3TUYHBIX ¢dopMax ee MoJayd, a C JIPYrold CTOPOHBI —
aKTUBHOCTh, CAMOCTOSITEIBHOCTh W CIIOCOOHOCTH K TBOpUYecTBY. OCBOeHHE
[IporpamMmbl JOKHO JOMONHSTH M pa3BUBATh 3HAHUS W YMEHHS OOYYalONIMXCS B
00JacTh MaTeMaTUKH, OPUEHTHPOBATH UX HA 00yUEHHUE B CPEHEH IIKOJIE B KJIaccax,
MPENyCMaTPUBAIOIINX OCBOCHHE MATEMATHKH Ha YIUIyOJIEHHOM YpOBHE, B
YaCTHOCTH TEXHOJOTUYECKOTO MPOdUiIs, a TaKKe CIIOCOOCTBOBATH COIHMATEHOMY
(GhopMUPOBAHUIO TUYHOCTU O0YUAIOIIUXCA.

[Iporpamma kypca paccuntada Ha 34 B 8 Kjaccax MpH MPOBEACHUM 3aHATHI
OIMH pa3 B Henemo 1Mo 1 akagemuueckoMy bacy Kaxkpoe. llemecooOpasHbiM
SBJISIETCSL YEpPEIOBAaHUE TEM 3aHITHH C anreOpanyeckuM W TeOMETPHUYECKUM
COJIEP>KaHUEM.

B 3aBucuMocTH OT KOHKPETHBIX YCIOBUM peanuzaiuu I[Iporpammbl 1
KOJIMYeCTBa 00ydYaronuxcs Jonyckaercs GopMupoBaHue Tpymnmn U3 o0yqaronuxcs
pa3HbIX KJIAcCOB B IMpefenax ofHoW mapamienu. [lporpamMmma  Moxker
peanu30BbIBaThCS 00pa30BaTENbHOM OpraHu3alMeil camMocTOATeNbHO JHOO0 Ha
OCHOBE B3aWMOJICUCTBHS C JIPYTMMHU OpPTaHU3AIUSIMU, OCYIIECTBISIOIINMHI
00pa3oBaTeNIbHYIO ACSTEIbHOCTD.

[To ycMoTpeHuto yuuTennsi HEKOTOPbIE 3aHSATHUS MOTYT OBbITh MCKIIFOUEHBI WU
3amMeHeHbl. PekoMennyeTcs BKItOUnTh B [IporpamMmy permoHalibHbIA KOMIIOHEHT:
OKCKYPCHH Ha TPEINpHUSITHS, B PETUOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HAIPaBJICHHOCTH I TOBBIICHUS HMHTEpeca OOYYArOMMXCS K MPAKTHIECKOMY
M3YUYEHHUIO MPodeccuii, CBSI3aHHBIX C MATEMATUKOM.

COJIEPKAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH
«TPYIAHBIE BOITPOCbI MATEMATHUKWN»

8 KUIACC

Yuciia v BbIYUCJICHUSA

KBanpatHeiii kOpeHb. BoinoiHEHNHE onepanuii ¢ UppaliMOHATIbHBIMA YUCIIAMM.

Anredpanyeckue BbIpasKeHHsl

JpoOHo-panroHanbHble BeipaxkeHus. CteneHu. BoinoHeHHe TOKIeCTBEHHBIX
npeoOpa3oBaHMi pallMOHATLHBIX BEIPAKCHUI.

LenTpanbHas cumMMeTpHs

@opMyIMpOBKa ONpENEIEHUsT U JI0Ka3aTeJbCTBO CBOICTB LIEHTPaJIbHO-
CUMMETPUYHBIX (uryp. Jlenenrue oTpe3ka Ha paBHbIE YaCTH C IOMOIILIO0 UPKYJIIS U
muHeliku. HccmenoBaTenbckass paboTa: CBOHCTBAa IIEHTPATBHO-CUMMETPHUYIHBIX
duryp.

Ilpoexm.: leHTpaIbHAs CHMMETPHUS B OKPYKAIOLEM MHUPE.

YeTbIpEéXyroabHUKH



[TapannenorpamMM, ero mnpu3Haku U cBoicTBa. IIpsMoyrosibHUK, poMO,
KBaJpaT, UX MNPU3HAKKM U cBOMcCTBa. Tpanenus. PaBHoOGeapenHas Tpamenus, eé
cBolcTBa U npu3Haku. CpeHsisl IUHUS TPEYTOJbHUKA U CPEIHSIS JIMHUS Tpareuu.
CBoiicTBa ¥ NPU3HAKH CHIEIIUAIBHBIX BUJOB YETHIPEXYTOJIbHUKOB

HUccrnedosamenvckas paboma: 3HaKOMBIE 1 HE3HAKOMBIE YETHIPEXYTOIHLHUKH.

YpaBHeHus1 M HepaBeHCTBA

Onpenenenre paBHOCUIIbHBIX ypaBHEeHHU. [[puMeHeHne CBOMCTB ypaBHEHHI
c omHoW mepeMmeHHON. OrmnpeneneHre KOIWYECTBa JEHCTBUTEIBHBIX KOpPHEH
KBaJIpaTHOro  ypaBHeHus. Pemenue  ApoOHO-pallMOHAIBHBIX  YpaBHEHUIA,
CBOJSIIIMXCS K JIMHEHBIM WJIU K KBaJPATHBIM YPAaBHEHHSIM, UCTIOJIb30BAHNE METOAA
3aMEHBI TEePEeMEHHOW. PemieHne TeKCTOBBIX 3a7ad alreOpanvdecKuM CIOoCOOOM:
Mepexo/1 OT CIOBECHOM (hOPMYIMPOBKH yCIIOBUS 331a4u K aJireOpandeckoil MoJ1eu
IIyTEM  COCTABJICHHUS  yPAaBHEHHUS; PEIICHHE COCTAaBIEHHOTO  YPaBHEHWS;
UHTEpIpeTalus pesyiprata. ['paduueckas UHTEpHpeTaIsi YPaBHEHUM C JBYMs
MIEPEMEHHBIMU.

Pemienue cucrem ypaBHEHHUI, B KOTOPBIX OJHO U3 YpPAaBHEHUI HE SBISETCS
nuHelHbIM. ['paduueckass uHTepmpeTanus peIIeHUs] YpPaBHEHHS C JABYyMS
MEPEeMEHHBIMU W CHCTEM YypaBHEHUH C JByMs TN€peMEHHbIMHU. PerieHue
HEJIMHENUHBIX HEPABEHCTB U MX CUCTEM. PelieHue HepaBEeHCTB, COAEPIKAILMX 3HAK
Moayisi. M300pakeHue pelieHrss HEpaBeHCTBA C OJHOM MEPEMEHHOM M CHCTEMBI
HEPABEHCTB Ha KOOPJAMHATHOW MPSAMOM, 3alIMCh PELIEHUS C MOMOIIBI CHUMBOJIOB.
HepaBeHCTBO ¢ NByMsI NepeMEHHBIMHU. ['paduueckwii METOJ] PEIICHUS CHUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CJIEJICTBUE.

HUccrnedosamenvckas paboma: Tpadudeckas WHTEPIPETAIHs ypaBHEHUH C
JByM$ [IEPEMEHHBIMHU.

Uccnedosamenvckas paboma: TpapUUeCKH METON PEHMICHUS CHCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

IIpeoOpa3oBanue nmogoous

[TpeobpazoBanue nompoous u mogo0HbIe Gurypsl. COOTHOIICHHS B TTOA0OHBIX
¢durypax.

HUccneoosamenvckas paboma: 4to Takoe dppakran’?

Joka3aTe/ibcTBa HEPABEHCTB

OruieHka 3HaYEHUS BBIPAXKEHUS C UCIOJIb30BaHUEM HepaBeHCTB. [IpuMenenue
CBOIWCTB HEPABEHCTB B XOA€ pemieHus 3anad. OnpenesneHne paBHOCHIBHBIX
HEpaBeHCTB. J{0Kka3aTenbCTBO HEPABEHCTB. PellleHne TEKCTOBBIX 3a/1a4 € TOMOILBIO
JIMHEWHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

Hccneoosamenvckas paboma: TMHENHOE HEPABEHCTBO C OJIHOM NEPEMEHHOM ¢
IapaMeTPOM.

IIpsiMoyroJibHBIE TPEYT0JIbHUKH



Teopema [ludaropa u e€ npuMeHeHHE MPU PEIICHUH MPAKTUYECKUX 3ajad.
Jloka3aTenbCcTBO COOTHOIICHUM MEXAYy MPOTOPIUOHATBHBIMU OTpPE3KaMHU B
MPSIMOYTOJIFHOM TPEYTONBHHUKE (BBICOTA, TPOBENEHHAS M3 BEPIITUHBI TIPSIMOTO YTJIa;
METPHYECKHE COOTHOIICHUs). I[IpuMEeHeHHe COOTHONIICHWH TIpU  PEHICHUH
T€OMETPUUECKHX  3a7ad. |pUTOHOMETpUYECKHe (YHKIIMH OCTPOTO  yIJia
MPSIMOYTOJILHOTO TPEYTroJibHUKa (CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC). 3HAUEHUS
TpUroHOMeTpuYeckux GyHkmud st yrimoB 30°, 45°, 60°. Pemenue 3amad ¢
W CITOJIb30BAHUEM TPUTOHOMETPHUECKHUX (QYHKITHH.

Ilpakmuxym: pelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

Mamemamuueckoe copegHogaHue. pelieHUE 3a/1a4 pa3HBIMA METOJAMHU.

DOyHKIHUU

[Touck obmactu ompeneneHus U MHOXKECTBa 3HaueHuil (yHkiuu. ['paduk
byukuuu k/x. @ynkius Buaa (ax + b)/(cx + d).

Yncia ¥ BIYUCIEHUS: 1eJIUMOCTh

dopMynupoBKa OMpeneNieHUs AEIMMOCTH HAIlesIo, YUCEN, CPaBHUMBIX IO
JAaHHOMY MOJIyJi0. BpIMoNHEHWe eleHus ¢ ocTatkoM. JlokazaTeiabCTBO U
MIPUMEHEHHUE CBOWCTB CpaBHEHUU Mo MOAyJt0. HaxoxkaeHne oCTaTKOB CyMMbl U
MPOU3BENICHUS 110 JAHHOMY MOJIYJIIO.

Uccneoosamenvckas paboma: NeIMMOCTb.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JJUHHOCTHBIE PE3VYJIBTATDBI

1) nampuomuueckozo eocnumanusi.

- OpOSIBICHHE UHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCHUICKOU
MaTEeMaTHKHU,

- IIEHHOCTHO€ OTHOUIIEHHWE K JOCTH)KEHUAM POCCUHUCKMX MaTEMATHUKOB U
POCCUNCKOM MAaTeMaTHUYE€CKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX JTOCTH)KECHHUU B
JIPYTUX HayKaxX U MPUKIATHBIX cepax;

2) epascoancko2o u 0yX08HO-HPABCMBEHHO20 80CNUMAHUI!

TOTOBHOCTh K BBHITIOJIHCHHIO OOSI3aHHOCTEH TpaKJaHWHA W PEaTu3alid ero
MpaB; MPEJICTABICHHE O MATEMATHUYECCKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBICHHH, MPOIECAYp TPakIaHCKOTO OOIIecTBa (HAIpuUMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTh K OOCYKIEHHIO OTHYECKHX MpoOJieM, CBS3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JIOCTMI)KEHHMH HayKH; OCO3HaHHE BaXKHOCTHU
MOPaJbHO-ITUYECKUX MPUHIUIIOB B ICSATEIBHOCTH YYEHOTO;

3) mpyoosoeo eocnumanusi; YCTAHOBKA HAa aKTUBHOE yYacTHE B PEIICHHUU
MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON HampaBJIECHHOCTH, OCO3HAHUE Ba)KHOCTU
MaTeMaTHYeCKoro oOpa3oBaHHMS Ha MPOTSDKCHUM BCEHW JKM3HHU IS YCIICIITHOMN
podeCCHOHANBHON  JIEATEIbHOCTH ¥ pPa3BUTHE HEOOXOJMMBIX  YMCHHIA;
OCO3HAHHBIN BHIOOP U MOCTPOCHUE WUHAUBUAYAILHON TPACKTOPUH OOpa30OBaHUS U
YKU3HCHHBIX IUTAHOB C yYE€TOM JINYHBIX HHTEPECOB 1 OOIIECTBEHHBIX TOTPEOHOCTEH;
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4) sacmemuyecko2o 6ocnumanusl: ClIOCOOHOCTb K SMOLMOHATILHOMY
U DCTETHYECKOMY BOCHPHUSATHIO MaTeMaTHUYECKUMX OOBEKTOB, 3ajJay, PEIICHUH,
pacCcykKIeHH; yMEHHE BUACTh MATEMAaTHICCKUE 3aKOHOMEPHOCTH B NCKYCCTBE;

5) wyennocmu HayuHo20 NO3HAHUA: OPUCHTAIUS B JEATEIBHOCTH Ha
COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHA YeJIOBEKA, MPUPOILI U OOIIECTBA; MOHMMAHUE MAaTEMAaTHUYECKOW HAyKH
Kak cdepbl 4eTOBEUYEeCKON ACSITEILHOCTH, ATANlOB €€ Pa3BUTHS M 3HAYMMOCTH IS
pPa3BUTHS NHMBWIN3AINH, OBJAJCHHUE S3BIKOM MAaTEMAaTUKH M MaTeMaTUYECKOU
KyJbTypOH KaK CpEICTBOM  TIO3HAHUS  MHpaA; OBJAJCHUE  HaBBIKAMU
M CCIIeIOBATENBCKON e TEIHHOCTH,

6) usuueckoeo eocnumanus, @GOPMUPOBAHUSL KYIbMYPbL 300pP06bs W
AMOIMOHAIBHOTO OJIArONOIyYusi: TOTOBHOCTh IPUMEHATh MATEMAaTHUYECKUE 3HAHUS
B HMHTEpecax CBOEro 3[0pOBbs, BEJIEHHUS 3J0pPOBOr0 00pas3a KU3HU (30pOBOE
nuranue, cOATaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, peryisipHas guznueckas
aKTUBHOCTH ), COOPMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MTpaBa Ha
OIMOKY U TAKOTO K€ MpaBa JPYroro 4eyioBeKa;

7)  9KOMO2UYEeCKO20  BOCNUMAHUA: ~ OpPUEHTAlMsl Ha  NPUMEHEHHE
MaTeMaTHUYEeCKUX 3HAHUM JJI1 penieHus 3a7ad B OOJACTH  COXPAHHOCTHU
OKpY>KaIoIIeH cpenpl; IUIAHUPOBAHHWE TOCTYMKOB W OIEHKAa WX BO3MOXKHBIX
MOCJIEJICTBUN JJIi OKPY’KaloLEH Cpelbl; OCO3HAHUE TIJI00aJbHOrO XapakTepa
AKOJIOTUYECKHX MPOOJIEM U MyTEH UX PEIICHHUS;

8) adanmayuu K u3MEHAIOWUMCS YCIIOBUAM COYUAILHOU U NPUPOOHOL CPEObL:

TOTOBHOCTh K JIEHCTBUSAM B YCIOBUSAX HEOMPEICICHHOCTH, TMOBHIIICHHIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATeIbHOCTh, B TOM UHCIIE
YMEHUE YUYHUTHCS Yy APYTUX JOJeH, MpuoOpeTaTh B COBMECTHOW IESATEIHHOCTH
HOBBIC 3HAHWS, HABBIKA W KOMIIETCHIIMM W3 OMbITA APYTHX; HEOOXOIUMOCTH
dbopMupoBaTh HOBBIE 3HAHUS, (OPMYIUPOBATH HWJEH, TOHATHS, TUIOTE3BI 00
00BEKTax W SBICHUAX, B TOM YHCIIE PaHEE HE M3BECTHBIX, OCO3HABATH NE(UIINTHI
COOCTBEHHBIX 3HAaHWA W KOMIIETEHTHOCTEH, IIJITAHUPOBaTh CBOE PAa3BUTHE;
CIIOCOOHOCTh OCO3HAaBAaTh CTPECCOBYID CHTYAIlMIO, BOCHPHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOMUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE
peuieHuss U JeucTBus, (HOPMYJIHUPOBATH W OIEHUWBATh PUCKU U TOCIEACTBUS,
(GhopMUPOBAThH OIIBIT;

9) 6ocnumarusi UHPOPMAYUOHHOU KYTbMYPbL:

NPOSIBJICHUE HMHTEpeca K HCIOIb30BAHUIO IU(POBBIX TEXHOJIOTHH IS
ONTUMHU3AIMK TPOLECCOB MOMCKA, aHajau3a, 0O0pabdOTKH, CO3/aHus, Mepeaadu
MaTeMaTHYeCKOW MH(pOpMalMK W BU3YaJIM3aIUil MaTEMaTHYCCKUX OO0OOIICHUA U
pe3yJbTAaTOB aHajn3a; TOTOBHOCTh K HCIOJIB30BAHUIO IU(POBBIX UHCTPYMEHTOB
LTSI BBITIOJTHEHMS y4€OHOM eI TeTbHOCTH MTPU U3YUYEHUU MaTeMaTHKU;, CTIOCOOHOCTh
MPUMEHATh 1U(POBBIE HMHCTPYMEHTHI B YCIOBUSX peaju3alud Mep 110



NPENYNPESKICHHIO BO3MOXHBIX ~ HETAaTUBHBIX  IOCJICACTBUNH  aKTHBHOTO H
CUCTEMAaTHUYECKOTO IPUMEHEHHUS ITU(DPOBBIX TEXHOJOTUN B YUCOHBIX IICIIAX.

METAINIPEAMETHBIE PE3YJIbTATHI

1. ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUSA

1) Bazoevle no2uueckue oeucmeust:

BBISIBIISITh M XapaKTEpU30BaTh CYIICCTBCHHBIE MPHU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TMOHATHH, OTHONICHWH MEXIy TNOHATHAMH, (QOPMYIUPOBATH
OTIpe/IeNIeHUsI TIOHATHHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIaCCHU(UKAIINH,
OCHOBAaHUS JIsI 0000IIEHUS U CPaBHEHHUS, KPUTSPUU TIPOBOAMMOTO aHAJIHM3a;

BOCIIPUHUMATh,  (HOpPMyIHpOBaTH W  MPEoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC 1 OTPHUIIATEILHBIC, EAMHUYHBIC, YACTHBIE M OOIINE, YCIOBHEIE;

BBISBJISITh MATEMAaTHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJCHUSAX M YTBEPIKICHUAX, MpeyiaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA,

JeNaTh BBIBOABI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHAYKTHUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MAaTEMAaTUYCCKUX YTBEPKIACHHWM (TIPSIMBIE M OT
MPOTUBHOTO), TPOBOAWTh CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MAaTEMaTHYCCKUX
(akToOB, BBICTpAaBaTh ApTyMEHTAIIMIO, MPHBOIUTH MPUMEPHl U KOHTPIPHMEPHI,
NPUMEHITh METOJ] MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATh COOCTBEHHBIC
paccyXaeHus;

BEIOMpaTh CHOCcO0 pemieHuss y4eOHOW 3amaunm  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHHs, BRIONPATh HANOO0JIee MOAXOAIINN C YI€TOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTCPHUEB).

2) Bazosvie uccrnedosamenvckue 0eticmaus:

WCIIOJIb30BaTh BOIPOCHI KaK HCCIENIOBATEIIbCKHI WHCTPYMEHT TIO3HAHMS,
dbopMynmHpoBaTH  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpodieMy,
CaMOCTOSITEJIPHO YCTAaHABIMBATh HMCKOMOE W JaHHOe, (HOpPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIINIO, MHEHHUE;

IPOBOAWTH IO CaMOCTOSATEIHHO COCTABICHHOMY IIIaHY OKCIIEPUMEHT,
UCCJIEIOBAaHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOM;

CaMOCTOSITEIFHO (POPMYIHpPOBAaTH OOOOIICHUS W BBIBOABI IO pPE3yJIbTaTaMm
MPOBEICHHOTO  HAONIONEHWsS, WCCIEAOBAaHUSA, OKCICPUMEHTa, OIICHUBAThH
JOCTOBEPHOCTH TOJYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U OOOOIIICHHUIA;

IMPOTHO3MPOBATh BO3MOXKHOE pa3BHTHUE TIPOIECCa, a TaKXKE BBIABUTATH
MIPENIIOIOKEHHSI O €T0 PA3BUTHH B HOBBIX yCIOBHSX.

3) Paboma c unghopmayueti:

BBISBJISATh HEJOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUHU, JTaHHBIX,
HEOOXOIMMBIX IS PEIICHUS 33]1a4H;
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BBIOMpaTh, AHAU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
WH(OPMAIIUIO PA3TUYHBIX BHIOB M (JOPM TPEICTABICHUS;

BEIOMpaTh (GopMy TpeAcTaBieHUs WHPOPMAMM W  WUTFOCTPUPOBATH
perraeMple 3a7a91 CXeMaMH, AuarpaMMamMu, HOW rpaduKoi 1 UX KOMOWHAITUSMU;

OIICHUBATh HAJIEKHOCTh WHPOPMAIUK MO KPUTEPHSM, MPEIOKCHHBIM WIIH
chopMyTHUPOBAHHBIM CAMOCTOSITEBHO.

2. KoMmMyHUKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ el CTBUS:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSAMH H
IEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BhIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX
M TIMChMEHHBIX TEKCTaX, JaBaTh TOSICHEHHWS 110 XOAY pEIICHUs 3a/adyd,
KOMMEHTHPOBATH MOJyYCHHBIN PE3yIbTaT;

B X0/ OOCYXJICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJIeMbl, peIIaeMOi 3aJayu, BbICKA3bIBaTh WJICH, HAICJIICHHBIC HAa IIOUCK
pEIICHHS, COMOCTAaBIATh CBOU CYXKICHHS C CYXICHUSMH JAPYTUX YYaCTHHUKOB
Juaynora, OOHapy>KMBaTh pas3M4Me M CXOJCTBO IMO3UIUH, B KOPPEKTHOU (opme
(dhopMyTHpOBaTh PA3HOTJIACHS, CBOM BO3PAXKCHHS,

MPENCTaBIATh PE3YJbTAThl PEUICHHUS 33Jla4M, SKCIICPUMEHTA, UCCIICIOBAHMSI,
MPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (OpMaT BBICTYIUICHHS C y4YeTOM 3ajad
MIPE3EHTAIIMN U OCOOEHHOCTEH ay TMTOPHUH;

MOHMMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAJTbHOM
paboThl TIPH pEIICHUH YYCOHBIX MaTeMAaTHUYECKUX 3a/ad, NPUHUMATh IIeNb
COBMECTHOW [I€ATEIHHOCTH, IUIAHUPOBATH OPTraHU3AIHUI0 COBMECTHOW padOTHI,
pacnpenensiTh BHIbI paboT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPe3yabTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBEIX (opMax paboTel (00CyxkacHUS, OOMEH MHCHHM,
«MO3TOBBIE ITYPMBD» U HHBIE); BBHITIOIHATH CBOIO YacTh PaOOTHI 1 KOOPIMHUPOBATH
CBOM JICHCTBHS C IPYTUMHU YICHAMH KOMaH/bI, OIICHUBATh KAYeCTBO PE3yJIbTaTa U
KauecTBO CBOETO BKJIaJa B OOIIUI pe3ysIbTaT Mo KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBU.

3. PeryasiTuBHbIE YHUBeEpPcaJbHbIe yueOHbIe JAeiicTBUS

1) Camoopeanuzayus:

BBISBJIATH MPOOJIEMBI JJII PEUICHHS] B JKU3HCHHBIX M YYCOHBIX CHUTYaIUsX,
OpPHEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUIYaITHHOE,
rpynmnoBoe);

CaMOCTOSITEIBHO COCTABJIATH IUIAH, aJTOPUTM pEHICHHs 3anaqyu (WId ero
4acTh), BBIOMpATh CIOCOO pelIeHUusT C YYETOM HMEIONIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BapUAHTHI
pEIICHHI ¢ Y4eTOM HOBOM MH(OpMAITIH.

2) CamokoHmponb:

BJIQJICTh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysbTara
pEIIeHUsS MaTeMaTHIECKON 3a/1a4, CAMOMOTHBAIINN U pediekcnu;
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NPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MIPU PEIICHUM 3aJ1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH MOCTABICHHOW LIENU U
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTH)KEHUS UJIM HETOCTUKEHUS 1I€JIH, HAXOIUTh
OmMOKy, TaBaTh OIIEHKY MTPHUOOPETEHHOMY OTIBITY.

3) OmoyuonanvHbll UHMENIEKM.:

BEIPKATh AMOIMH TPU H3YYCHUH MaTEeMAaTHUECKUX OOBEKTOB M (PaKTOB,
JlaBaTh SMOIMOHAIBHYIO OIICHKY PEIICHUS 3aa4H.

INPEAMETHBIE PE3YJIbTATHI

8 KIIACC:

1) TlonumaTh ¥ HMCHONB30BaTh MPEACTABJICHHUS O PACIIMPEHUU UYUCIOBBIX
MHOXECTB.

2) CBoOOmHO  omepupoBaTh  IMOHATUSIMHU:  KBAJPATHBI  KOPEHb,
apupMeTUYeCKHl KBaJpaTHbIH KOPEHb, HPPAIMOHAIBHOE YHCIIO, HAaXOJWTh,
OIICHUBATh KBAJIpaTHbIE KOPHH, HUCIOJIb3YS MPU HEOOXOIUMOCTH KaJIbKYJISTOD,
BBITIOJIHATh TPeo0pa3oBaHUsl BBIPAXKEHUH, COJEpXKAIIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ys CBOMCTBA KOPHEH.

3) Wcnonb3oBaTh HauadbHbIE MPEACTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX
quces NIl CPaBHEHUS, OKPYTJICHUS! U BBIUMCICHUN, N300paXkaTh JEHCTBUTEIbHBIE
Yyucia TOYKaMHu Ha KOOPAMHATHOM MPSMOM.

4) Hcnonp30BaTh 3amucu OONBIINX M MAJBIX YACET C TTOMOIIBIO JECATUIHBIX
npobeit u cremened ywcna 10, 3amMChIBaTH M OKPYTJIATH YHCIIOBBIE 3HAYCHUS
peabHBIX BEJIMYUH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUM.

5) CB0OOIHO oOmnepupoBaTh MOHITHEM OCTaTKa MO MOJIYJIIO, NMPUMEHSTH
CBOMCTBA CPABHEHMI 1O MOAYJIIO, HAXOJIUTh OCTATKH CYMMBbI U MPOU3BEIAECHUS IO
JAHHOMY MOJYJIIO.

6) Haxonuth nOMycTUMBbIE 3HAUYCHHS TIEPEMEHHBIX B IPOOHO-pAIIMOHATBHBIX
BbIpAKEHUSIX.

7) IlpuMeHATh OCHOBHOE CBOMCTBO PaIlMOHAILHON APOOH.

8) BrinonHsATh npuBeneHue anredpandeckux Apodei kK 001eMy 3HaMeHaTeIIo,
CJIO’KE€HUE, YMHOXKEHHE, JISJICHUE anre0Opandeckux Apooeil.

9) BIMOTHSTH TOKAECTBEHHBIC PE0OPa30BaAHUS PAITMOHATEHBIX BRIPAKCHUN.

10) ITpumensaTh IpeoOpa3oBaHus BRIPAKCHUH JIJIS peIISHUS Pa3IMYHBIX 33124
13 MaTEMATUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHOUN MPAKTUKHU.

11) TlpumeHsTh TOHSATHE CTENEHU C LEJbIM TOKa3aTeleM, BBITIOIHATh
npeoOpa3oBaHMsI BRIPAKECHUH, COAEPIKAIIMX CTETICHH C TEIBIM TTOKa3aTEeIeM.

12) HaxoauTh HOONMYyCTUMBbIE 3HAYEHHS] TEPEMEHHBIX B BBIPAKCHUSIX,
cojiepKaimx apupMeTHuecKue KBaJpaTHbIE KOPHH.

13) BrimonHsaTe npeodpa3oBaHusi UPPAIMOHAIBHBIX BBIPAKEHHUM, UCTIOIb3YSI
CBOMCTBA KOPHEH.
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14) Pemats qpoOHO-paliiOHANIbHbBIE YpaBHEHHUS.

15) Pemate nuHelHble ypaBHEHHsI C NapaMmeTpaMH, HECJIOXKHbIE CHUCTEMbI
JINHEWHBIX YPABHEHUH C MapaMeTpaMHu.

16) IIpoBoauTh UCCIAEOBAHUS YPABHEHUM M CUCTEM YPABHEHU, B TOM YHCIIE
C TpUMEHEHWEM TpapuIecKuX TNpeICTaBiIeHU (yCTaHABIMBATh, HMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUW PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U IPOYEE).

17) TlepexoauTh OT CIOBECHOU (hOPMYJIHUPOBKH 3aJa4M K €€ anreOpandecKkon
MOJIEIM C TOMOUIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MOJy4EHHbIN PE3YJbTAT.

18) ITpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHS, OLICHKH,
peuaTh JTUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh
rpauuecKkyl0 WUIIOCTPALMI0O MHOMKECTBAa pEIICHUH HEPABEHCTBA, CHCTEMBI
HepaBeHCTB. /[oka3pIBaTh HEPABEHCTBA.

19) IlorumaTh 1 UCTIOIB30BATH (DYHKIIMOHAJILHBIE TIOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAUEHUs), ONPENENATh 3HAUeHHE (YHKUUU IO 3HAUYEHUIO
apryMeHTa, OoNpeeiaTh CBOMCTBA PYHKIMHU 10 €€ rpauKy.

20) Ctpouts rpaduku QyHKIMHA, ONUCHIBATH CBONCTBA YUCIOBOM (PyHKIIUU 1O
ee rpaduky. Pacno3HaBaTh OCHOBHbBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX HJIEMEHTHI,
M0JIb30BAaThCSl UX CBOMCTBAMM IIPU PELICHWH I'€OMETPUYECKHMX 3a1ad. PaznmuyaTh
NPU3HAKU U CBOWMCTBA MapaJijiesiorpamMmma, pom0a U NpsiMOYroJibHUKA, JOKAa3bIBaTh
UX ¥ YBEPEHHO NPUMEHSTHh NPU PEUIEHUH T'€OMETPUUYECKHUX 3ajad.Pacro3HaBaTh
[EHTPATLHO-CUMMETPUYHBIE (PUTYpPHI U UCTIOIB30BaTh MX CBOMCTBA MPHU PEIICHUN
3a/1au.

21) BrnageTs NOHATHAMH 1IOI00US TPEYTOIbHUKOB, KO3 duULIMeHTa moa00us,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTOJILHUKOB. FIMETh mpecTaBIieHne O
npeoOpazoBaHuM MO00MSA U 0 MoM00HBIX (purypax. ITonap3oBaThesi mpU3HAKAMH
Mom00WsI TPEYTOJBHUKOB TMPHU PEIICHUH TEOMETPUYECKUX 3amad. J(okaspiBaTh U
MPUMEHATh OTHOLLIEHUS MPOMOPLMOHATILHOCTH B MPSIMOYTOJIbHBIX TPEYTOIbHUKAX.
JlokaspIiBaTh ¥ MPUMEHTH TeopeMy Daieca. [I[puMeHTh M01001€ B MPaKTHIECKUX
3a/ayax.

22) BbplBoAMTH M HCHOJB30BaTh MpOCTEHIIMEe (QOPMYJIbI I IJIOLIAIH
TpPEYroJibHUKa, MapajuiesorpamMmma, pomoa u Tpanenuu. Berauciars (pa3iuuHbIMU
crocobamul) IUIOMIAAh TPEYTOJbHUKA W TUIOMIATd MHOTOYTOJIBHBIX  (QUTYD
(OMB3YSCh, TIIe HEOOXOIUMO, KATBKYIATOPOM). [IprMeHsITh MeTO I TUTOTIa e Auis
pelieHus 3a/1a4. 3HaTh OTHOIICHHE IJIOMAAeH MOAOOHBIX (PUTYp U MPUMEHSATH MIPU
pemienuu 3a1a4. [IpuMeHsaTs noJly4eHHbIE YMEHHUSI B IPAKTUYECKUX 3aJa4ax.

23) IIpuMeHsTh MOJIyYEHHbIC 3HaHUS Ha TIPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENHN IS 337]a4 PEAJIbHOM JKU3HU U MIPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCIICHUS
C NPUMEHEHHEM IMO0J00MS M TPUTOHOMETPUHU (TOJB3YSICh, TJAe HEO0OXOIUMO,
KaJIbKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE
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8 KVIACC

DJIeKTPOHHBI
HaumeHoBaHuU e
Ne Kosauuec OcHoBHBIE
e pa3ieioB H OcHoBHOE (uudposbie)
n/ TBO BH/bI
TeM coJep:kaHue o0pa3oBarei
n yacos NeATeILHOCTH
MPOrpamMMmbl bHbIE
pecypcbl
KBanpatusiid
KOPCHb.
Brinonnenue
onepanui c
uppainuoHaibHbl | [IpakTukym 1o
Yucma u MHA YUCIAMH.  PEIICHHUO
BBIYHCIICHUS TodHOCTH 3amay: oT
(kBagpaTHBIC npUOIKEHUS MPOCTOTO K
1 KOPHH, 5 UppaIrMoHaIbHO CIIO)KHOMY.
WUpparoOHaIbH ro uucna mnpum = HccmemoBaren
bIC qucna, pellieHnu 3ajad. | bCKas paboTa.
CTETICHH) Oxkpyrienue KBanpatabie
WppaMOHATBHEl | KOPHH.
X qHCel,
MIPUKHUJIKA
pe3ynbpTara
BBIYUCIICHU
JpobHo-
panroHaIbHBIC
BBIPKCHUS. n
AKTUKYM TIO
Crenenu. eiueﬂmg
Anrebpandeck Brinonnenue p
2 2 3a7a4: oT
Vi€ BEIPOKEHUS TOXJIECTBEHHBIX
MPOCTOTO K
npeobpazo—BaH
" CIIO)KHOMY
17074
panroHaTBHBIX
BBIPAKEHUI
ITapamnenorpam
P P IIpakTukym no
M, €T0 IPHU3HAKH
. PELICHUIO
u CBOMCTBA.
3aad: oT
[IpssMoyToNbHUK
MPOCTOTO K
, poM0, KBajpar,
YeThipexVIo aHa CIIO)KHOMY.
THIPEXYTOJIb UX TPHU3HAKU U
3 pexy 4 . P Uccnenosaren
HUKHA CBOICTBA.
bCKasi paboTa.
Tpanenus.
3HaKOMBIE
PaBHOOCIpeHHA
.~ HE3HAKOMEIE
s Tpamenus, e€
M YEeTBIPEXYTOIb
CBOICTBa u
HUKH
MPU3HAKU
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VYpaBHeHud
HEepaBeHCTBA

)54

KBagparueie
YpaBHEHHS.
Onpenenenue
PaBHOCHIIBHBIX
YPaBHEHUM.
[Ipumenenue
CBOICTB
ypaBHEHUHI c
OHOM
TIepEMEHHOM.
Onpenenenue
KOJIHMYECTBa
JeHCTBUTENBHBI
X KOpHEN
KBaJJpaTHOTO
YPaBHEHHS.
Pemrenne
JPOOHO-
panroOHaIbHBIX
ypaBHEHUH,
CBOISIILIUXCS K
JIMHENHBIM WIH K
KBaJIpaTHbIM
YPaBHEHUSM,
UCTIOJIb30BaHKe
METOJa 3aMEHbI
TIEPEMEHHOM.
Pemenue
TEKCTOBBIX
3a1au
anredpanveckum
croco0oM:
nepexo. oT
CJIIOBECHOU
(hopMy-IMPOBKH
yCIIOBUSL 3ajadu
K
anredpanveckon
MOJETH  IyTEM
COCTaBJICHHUS
YpaBHEHHUS;
pelieHue
COCTaBJICHHOTO
YpaBHEHHS;
UHTEpIpeTanus
pesyibTarta.
I'padugeckast
WHTEPIIpEeTalrs

HccnenoBaren
bCKast pabota:
PaBHOCHIIBHOC
Tb u
CJIEJICTBUE.
IIpakTukym no
PELIEHUIO
CIOKETHBIX
3a1ad.
IIpakTukym no
PELIEHUIO
3a1ad: oT
MIPOCTOT0 K
CIIO)KHOMY  —
JpoOHO-
palnuoHaIbHbIE
ypaBHEHUS.
UccnenoBaren

bCKasi paboTa
(B TOM umCIIE C
UCIIOJIb30BaHU
eM
«MaTeMaTHIec
KHX [TaKETOBY):
rpaduyueckas
WHTEPIpETAN
s ypaBHEHUH C
JIBYMST
MEePEMEHHBIMU.
MopenupoBan
He pa3INIHbBIX
CUTyaIui
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ypaBHEHUH c
JIBYMs
HepeMEHHBIMU

DopMyIHpOBKa
ompeneneHusl u
JI0Ka3a-TeIbCTBO
CBOICTB
LIEHTPaJIbHO-
CUMMETPUY-HBIX
¢duryp. Cpenusis
JUHUSA

TPEyTOJbHUKA. CamocTosTens

Cpenusii JMHHS ~ HOE OTKpPBITHE:

Tparenuu. 4TO TaKoe

Teopema npeoOpa3oBaH
LlenTpanbHo- ®darneca. ue momoous?
CUMMETpPUYHBIE [Tponopunonans  Hccnenosaren
¢burypsl. HBIE  OTpPE3KH. bCKas pabora
[Tponopuuonan Beenenue (B TOM umcne ¢
bHBIE OTPE3KH. HOHATHS UCIIOJIb30BaHH
[omo6wue. npeoOpa3oBaHust €M
[IpeobpaszoBan o001 U «MareMaTtuiec
ue  moJnoous. M0TI00HBIX KHX TIAKETOBY):
[Tnomaau. ¢buryp. 4TO TaKoe

CoorHomienust B | ¢pakran?

HOJOOHBIX [IpakTukym 1o

¢durypax. PELICHUIO

3amaun Ha  3ajad

HaXO0KICHUE

TUTOTLA/IA c

UCTIOJIb30BaHME

M pa3OueHus Ha

4acTH u

JOCTpanuBaHHE.

Meron

10 aeH.

Ouenka [IpakTuueckas

3HAYECHUS paoora:

BBID@KEHUSI  C  IIOCTPOEHHUE

HCHONb- MoJenen —

30BaHHEM HEPaBEHCTBO
JlokazarenbcTB HEPaBEHCTB. Kak  MoOJelb
a HEpaBEHCTB IIpnmenenne peanbHOI

CBOMCTB CUTYyaLlUH.

HepaBeHcTB B CamocTosTens

XOIe pelIeHHs]  HOE OTKPBITHE:

3a1ay. METO/IbI

Ompenenenne JTIOKA3aTeIbCTB
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PaBHOCUIIBHBIX
HEpaBEHCTB.
JlokazaTenbCTBO
HEpaBEHCTB.
Pemenne
TEKCTOBBIX
3a1a4 C
ITOMOIITHIO
JIMHEHHBIX
HEpaBEHCTB c
OJHOU
TIEPEMEHHOM.
UccaegoBanue
JIMHEUHOTO
HEpaBEeHCTBA C
OJHOU
MIEPEMEHHON ¢

a HEpaBEeHCTB.
MaremaTuueck
oe
COpPEBHOBaHUE
- penieHwe
3aJ1a4 pa3HbIMH
METOJIaMH.
HccaenoBaren
bCKasi paboTa:
JIMHEHHOE
HEPaBEHCTBO C
OJTHOM
MEPEMEHHON C
rmapamMeTpoM

napaMeTpoM
Teopema
[Tudaropa u ee
MPUMEHEHHE. [IpakTukym no
JokazaTenbCcTBO | PELICHUIO
COOTHOILICHUH MPAaKTUKO-
MEXIY OpHEH-
MPOMOPLUMOHANE ~ THPOBAHHBIX
HBIMU 3ajay.
OTpe3KaMu B | CamocTosTens
psMo- HOE€ OTKpPBITHE:
[IpssMoyToNbHBI
. yTOJIbHOM YTO 51 3HAIO PO
TpEyroJbHUKE. MPSIMOYTOJIbH
TPEYTrOJIbHUKHI .
IIpnmenenne 13171
COOTHOUIEHUI TPEyTONbHUK?
opu  pemeHMH — Marematuueck
TEOMETPUUECKUX = O€
3a1ay. COpPEBHOBAHUE
Tpuronomerpuu = — pelieHne
eckre (yHKIMM  3a7a4 pa3HbIMU
B METOAaMHU
PSIMOYTOJIBHOM
TPEYroJbHUKE.
Uccnenosaren
[Touck obnactu
bCKass paboTa
OIpesieNieHUsT U
(B ToM ymcne ¢
MHO>KECTBa
. HCIOJIb30BaHU
DyHKINH 3HAYEHUU
eM
byHKIUN.
«MaTeMaThiec
I'padux
KHX TIaKETOBY):
¢ysxkomn  k/x.
HCCIIEJOBAHNE
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OyHk1wst BuJa | (PYHKIHH.

(ax +b)/(cx+d) = Camocrosrens
HOE OTKPBITHE:
byHKIUS BUAA
(ax + b)/(cx +
d)
Uccnenosaren

DopmynupoBKa bCKast pabota:

OTIpeIeIICHUS JEeTTMMOCTb.

JETUMOCTH CamocrosiTenb

HAIleJNo, YHCell,
CPaBHHMBIX IO

HOE OTKPBITHE:
CpaBHGHHE TIO

JaHHOMY MOJYJIIO.
MOAYJIIO. [TpoGieMHBbIit
Brinonnenue MPaKTUKYM:
JIeJeHus C | pelieHHe 3a1a4
Yucna u OCTaTKOM. Ha IIOMCK
9 BBIUMCIICHUSA: Jloka3aTensCcTBO | OCTaTKOB
JEJIUMOCTb U IPUMEHEHUE = CYMMBI u
CBOICTB IIPOU3BENIECHUS
CpaBHEHMH 1O | MO  MOZYJIO.
MOZYJIIO. Maremarnyeck
Haxoxnenue oe
OCTaTKOB CyMMBl ~ COPEBHOBAHHUE
u npous- | — pelieHue
BEJICHUSI o | 3azxadg Ha
JaHHOMY JIEeJIMMOCTh U
MOJZYJIIO CpaBHEHHUE IIO
MOJYJIIO
Broucannsie u
LHEHTPaIbHbIE
YIJIBL. Vbt
MEXIy XOpIamMu
Y Xop [IpakTuxkym mo
Bnucannele u U CEeKyILUMHU.
PELICHUIO
OMHCaHHBIC Bnoucannele u
10 3a1ay: oT
YeThIPEXYIOJIbH OIMCAHHBIE
i IIPOCTOrO K
UKH YeThIPEXYTOJIbH
CIIO)KHOMY
uku. BzaumHoe
pacIoioXeHue
JIBYX
OKpYKHOCTEHN
Uccnenosaren
Brinonnenue
IloBTOpEHue, bCKas paboTa:
MCCIIEIOBATEIBC
00o01meHwue, . YeTpIpexyronb
11 KO paboTHI.
CHUCTeMAaTU3alHx HUKU "
Broinonnenne u
s OKpPY>KHOCTH
3aluTa poeKTa
IIpoexr:
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UeTslpexyroib

HHUKH u
OKPY>KHOCTH
OBILIEE
KOJMYECTBO 34
YACOB no

INPOI'PAMME
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