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Pabouas mporpamma Kypca BHEYpPOUHOU AESATENBHOCTH «TpyaHblE BOIMPOCHI
MaTreMaTuku. 7 kiacca» (nanee — IIporpamMma) BKIIIOYAET MOSCHUTEIBHYIO 3aIUCKY,
colepkaHue OOyuyeHus, IUIaHUpYEMble pe3yJbTaThl OCBOEHUS IPOrPAMMBI,

TEMAaTUYICCKOC IIJIIaHUPOBAHHC.

HOACHUTEJIBHASA 3AITMCKA

O01masi xapakTepuCcTHKA Kypca

Hacrosmas paboyas mporpamMma Kypca BHEYpOUHOU AesiTensHOCTH «TpymHbIe
BOMIPOCHI MaTeMaTWKU. 7 Kiacca» pa3padoTaHa B COOTBETCTBHM C TPEOOBaHUSIMU
(enepanbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIETO
oOpazoBanusa (ganee — ®I'OC OOO) u HampaBlieHa HA OPraHU3alUI0 OO0y4YEHUs
MaTeMaTUIECKOMY COJICP)KaHUIO, BBIXOJAIIEMY 3a pamku DemepanbHOil paboueit
porpaMMbl o yueOHOMY TpeameTy «MatemaTuka» (0a30BbIii YPOBEHb) OCHOBHOTO
oOmrero oopaszoBanus (nanee — OPII), ¢ yueTom UCTIOIB30BaHMS BUAOB JIEATEILHOCTH
00y4JaromuXxcs, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl yYUTHIBAIUCH CAEAYIONINE JOKYMEHTHI:

— nucbMo MunucrepcTBa npocsenieHus: Poccuiickot denepanuu OT S5 HUIOIA
2022 r. Ne TB-1290/03 «O HampaBACHHM METOANYECKHUX PEKOMEHIAIIUII
[0 OpraHu3allid BHEYPOUYHOW NEATENLHOCTH B paMKax pean3aliiid OOHOBIECHHBIX
denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro
¥ OCHOBHOT'0 00111ero o0pa3oBaHus;

— pacnopsikenue [paButensctBa Poccuiickoii @enepanmu ot 19 nosiops 2024 r.
Ne 3333-p «O06 yTBepKII€HUM KOMIUICKCHOTO IJIJaHA MEPONPHUATHIA MO MOBBIMICHUIO
KauecTBa MAaTeMAaTHYECKOTO M ECTECTBEHHO-HAy4HOTO OOpa30BaHUS HA TIEPUOJ

110 2030 romay.

AKTYyaJIbHOCTH Kypca
B ycnoBusx peanmn3anvy TakOW CTPAaTErMYECKOW 3aJayu, KakK JTOCTHUKEHHE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTpaHbl, MEpe] MaTeMaTUYeCKUM OOpa3oBaHUEM

B 4YMCJIC TIJIaBHBIX IIOCTABJICHBI CICAYIOINUC NOCIIK. PAa3BUTHC TBOPUYCCKHUX
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U HUCCJEN0BATEIbCKUX CIOCOOHOCTEN OOydYaroImMXcs, MX MOJArOTOBKa B Ipoliecce
oOydyeHuss MaTemMaTuKe K BBIOOpPY mNpodeccuii, CBA3aHHBIX C Pa3BUTUEM TOYHBIX
M €CTECTBEHHBIX HAyK M TexXHoJoruil. Kak Ba)KHBI KOJIWYECTBEHHBIM IMOKa3aTelb
MOBBIIICHUSI UHTEpECa K MaTeMaTHKE BBIJIEISECTCS POCT KOJUYECTBA BBIMTYCKHUKOB,
BBIOMPAIOIIMX HA TOCYJAPCTBEHHOW HUTOTOBOM aTTeCTallMu dK3aMeH 10 MaTEeMAaTHUKe
Ha IpO(QHUILHOM ypOBHE.

OcBoenue  mpennaraemoir  Ilporpammbl  cmocoOCTBYEeT — MOBBIMICHHUIO
y OOydJaronuxcsi ypoBHS MOTHBAllMM K W3YUYEHUIO MATEMaTHKH, K MPOIOJHKEHUIO
uzyuyenus matematuku B 10-11 kmaccax Ha yriyOJICHHOM ypOBHE M OPUEHTHPYET
Ha BBIOOpP €IMHOTO0 TOCYIAapCTBEHHOI'O 35K3aMEHa M0 MaTeMaThke NpOo(HIBHOIO
ypoBHsi. Kpome Toro, ocBoenue npeiaraemoro B [Iporpamme conepikanust mo3BoJsieT
pacHuIMpuTh KPYr pelIaeMbIX MaTEMaTHUYECKUX 3a7ad 3a CUYeT BKIIOYCHHS
poOJEMHBIX, HECTAaHJAAPTHBIX 3aja4, 3a7a4 MPUKIAJHOTO XapaKTepa, BBIMOJHECHHUS
UCCJIeI0BATEIBCKUX PadOT, B TOM YUCJIE C MEKIIPEAMETHBIM CO/ICPKAHUEM, N3YUCHHUS
JIOTIOTHUTENIBHBIX BOIPOCOB KaK TEOPETHUECKOT0, TaK M MPAKTUYECKOT0 XapaKTepa.

[Ipenycmotpennsie [Iporpammoii BHIBI NESITEIBHOCTH — WHAMBUAYaJIbHAsS
U TPYIIOBas NPOEKTHAs U MCCIENOBaTEIbCKasg AESATEIBHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIbHBIX, PETYISITUBHBIX W KOMMYHHUKATUBHBIX YMEHUU
oOydaromuxcsa. [IporpaMmMa COOTBETCTBYET HJAEE pACIIUPEHUS MPHUKIATHON
HAIPABJICHHOCTH Kypca MaTeMaTWKH Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMS.
Peanuzanms Kkypca CHmocoOCTBYET BBISBICHHIO TalaHTIIMBBIX H  OJapEHHBIX
o0y4arommxcs, MOAICPKKE UX TaJaHTOB M Pa3BUTUIO CIIOCOOHOCTEH.

B GonpImmHCTBE TEM Kypca MpEeJInoiaraeTcs BhIIOJTHEHNE UCCIIEeI0BATEIBCKUX
pabor. VYueOHOe wuCCleqOBaHUE IO MaTeMaTHKe B 7 Kiaccax IMpearnojaraer
MOJIYYCHHE C)YObeKmueHo HOBOTO Il OOydYaromierocsi pe3yjbTaTa W HampaBIECHO
Ha OopMUPOBAHUE UCCTEAOBATEIILCKUX YMEHUHN: BBIICIICHNE POOIEMBI, OpraHU3aITis
W aHaJIW3 JIaHHBIX, BBIIBIOKCHHE THUIOTE3BI, IPOBEPKA THUMOTE3bI, (OPMYITHPOBAHUE
BBIBOJIOB U MPEJCTABICHUE PE3YyJIbTaTOB HA TPAMOTHOM MAaTEeMaTUYECKOM SI3bIKE.

[Iporpamma MokeT ObITH BOCTpeOOBaHa OOYYAIOIIMMHCS, KOTOPHIE HUMEIOT

HHTCPCC K U3YUCHHUIO MATCMATHUKH, TOTOBATCA K YUACTHIO B OJIMMITMAJ]aX HNIKOJbHUKOB



10 MaTEMATUKE U YIITYyOJIEHHOMY U3yUYE€HUIO MaTEMAaTUKH Ha YPOBHE CPEIHETO 00ILETO

o0Opa3zoBaHuUsl.

eas 1 3aqa4m Kypca

Peanuzanus BHEYpOUYHOM JEATEIBHOCTU SBJIACTCS HEOTHEMIIEMOW YacCThIO
oOpa3oBaTeIbHOTO  Mpoliecca, obecmeynBas B TOM  YHCIE€  BO3MOXKHOCTH
dopMupoBaHus 00pa30BaTENbHBIX MPOTPAMM pA3JIMYHOTO YPOBHS  CIOXHOCTU
U HamNpaBJIEHHOCTH C Yy4e€TOM oO0Opa3oBaTelIbHBIX MOTPEOHOCTEH U CIOCOOHOCTEM
oOy4aromuxcs, BKIIOYasi OJJapeHHBIX JIETEH.

Hean Ilporpammbl —  oOecrneunTh  HMHAMBHAyaJIbHBIE  MOTPEOHOCTH
oOydJaromuxcs B H3YYEHUU COACPKAHUS MATEMATHUKH, BBIXOJSIIETO 32 PaMKH
IporpaMmMbl 6a30BOTO YPOBHSI.

3amaum Kypca:

1. INoBeIllIeHNE YPOBHS MATEMATHYECKOM MOATOTOBKH 00YYaIOLIUXCsl, pa3BUTHE
YCTOWYMBOTO UHTEPECa K yUeOHOMY IIpeaMeTy «MaTemaThKay.

2. Pa3BuTHE TBOpUYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
TEOPETHYECKOTO MBIIUICHUS M MaTEMaTUYeCKOW WHTYULHUHM, YMEHUW pPacCyKIaTh
JIOTUYECKHU U aHAJM3UPOBATh CUTYyAIUU.

3. Yruybnienue u 3akperieHne 0a30BbIX 3HaHUM, (HOPMUPOBAHUE YCTOMYUBBIX
HABBIKOB PEIIECHUSI HECTAHIAPTHBIX U OJTMMIMNAAHBIX 3a/1a4, OCBOCHHE HECTAHIAPTHBIX
MOAXOJ0B U OPUTMHAJIBHBIX PEIICHUH.

4. O3HaKOMJIEHUE C JOMOJHUTEIbHBIMH pa3ieiaMi MaTEMATHKH, BBIXOISIIIIIMU
3a paMKu 0a30BOTO Kypca.

5. Bocniutanue caMOCTOSITEIbHOCTH, HACTOMYMBOCTH W OPraHU30BAHHOCTH
B XO/I€ PEILIECHHUS CIIOKHBIX 3a1a4.

6. PasBuTHe HaBBIKOB KOMaHIHOW pabOTHI, IPYKECKOrO0 CONMEPHUYECTBA
Y 3JI0pOBOM KOHKYPEHIIMHU CPEIN CBEPCTHUKOB.

7. ITogroroBka 00y4YarONIMXCs K YYaCTHIO B IIKOJIbHBIX, PATOHHBIX, TOPOJICKHUX,
PErHOHANBHBIX, BCEPOCCUICKUX OJUMIIMAAAaX, KOHKypcax U COPEBHOBAHMSIX

10 MaTCMaTHKE.



8. [loBbIIeHHE  YypOBHS  IpaMOTHOCTH B OOJACTH  MCIOJIb30BaHUSA
«MaTEeMAaTHYECKUX MaKeTOB», 00ECIEeUYNBAIOIINX aBTOMATU3ALMIO IPOLECCOB MOUCKA,
aHanu3a, oOpabOTKH, co3daHusi, nepedauu, QopMmanuzanuu (B BHAE CTaTHYECKUX
Y TMHAMHUYECKUX rpaMKoOB, AMarpaMM 1 IPOYUX BU3yaJU3aliil pe3ynbTaTOB aHAIN3a
M MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH) B TMpolecce Yy4yeOHOW NeATeIbHOCTH
MIPU U3YYEHUU MATEeMaTUKH.

9. Pa3BuTHE TBOPUYECKUX CIOCOOHOCTEH, TEOPETUYECKOTO MBILIICHHS HA OCHOBE
UCIIOJIb30BaHMS HU(PPOBBIX HHCTPYMEHTOB (B TOM YHCIIE «KMATEMATHUYECKUX TAKETOBY)
B 00JIaCTH  MOJEIUPOBAHUS, MMUTAUM W  HHTEPHpPETAUU  aOCTPAKTHBIX
MaTEMaTUYECKUX 00BEKTOB U 00Pa30B B BUJIE PA3IMYHBIX BU3yaIH3al[Mi (B TOM YHUCIIE
IPOCTPAHCTBEHHBIX OOBEKTOR).

[Iporpamma paszpaborana ¢ ydeToM pekoMmeHaalui denepaabHoil pabdodeit
porpaMMbl BOCIIUTaHMsI. B 4aCTHOCTH, OHA YYUTBIBAET MICUXOJIOTO-TIEarOTHYECKHE
0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHOM KAaTETOpUH 00yUaIOIIUXCS.

Takum oOpazom, peamuzanus [IporpaMMbl  COIEWCTBYET MOJYYECHHUIO
CIEAYIOIINX PE3YJIbTATOB:

— JOCTHXEHHE 00y4YaIOUUMUCS TJIAHUPYEMBIX JIMYHOCTHBIX, METAPEIMETHBIX
U TPEAMETHBIX PE3YJIbTATOB, B T. Y. COOTBETCTBYIOIIMX YIIIYOJICHHOMY YPOBHIO
U3YUYEHUSI MaTEMATUKU;

— pa3BUTHE TUYHOCTU O0ydYarOIMUXCs, POPMUPOBAHUIO U YAOBIECTBOPEHUIO HX
COLIMAIbHO 3HAYMMbIX HHTEPECOB U MOTPEOHOCTEH;

— caMopeanu3amus 00yJaronMXxcs Yepe3 y4acTue BO BHEYPOUHOM IEATEIIHHOCTH.

MecTo kypca B 00pa3oBaTejbHOM IpoLecce

Bo ®I'OC OOO nnsa o0s3aTenbHOTO OOYyYEeHHSI YTBEP)KICHBI JIBa YPOBHS
OCBOCHHS pabO4YuX MpOorpamMM MO MaTeMaTuke: 0a30BBIA W YIIyOJICHHBIA, HAUMHAS
¢ 7 wmacca. CoxmepxaHue TpOrpaMMbl TO MaTeMaTuke (yriayOJeHHBIM YPOBEHbD)
HalpaBJIiCHO Ha  YyJOBJIETBOPEHHE TMOBBIINIEHHBIX 3alpoOCOB  OOydarouuxcs,

CTpeMsIIuXCcs K 0osee TyOOKOMY OCBOCHHIO MPEIMETHBIX pe3ysibTaToB. [Iporpamma



Kypca BHEYPOUYHOH JeATeNbHOCTH «TpyJHBIE BONPOCHI MAaTEMAaTHUKW) HAMNpaBlCHA
Ha pacUIMpeHue 3HAaHUM 00ydJaronuXxcs 0 MaTeMaTHKe JIJIsl KIIACCOB C 00s13aTeNIbHBIM
0a30BBIM YPOBHEM O0YUCHUSI MaTEMATHKE.

TeMaTndeckoe MIIaHUPOBAHUE B IPOTPaMMe Kypca BHEYPOUHOH NE€SATEIbHOCTH
«TpynHble BONpPOCHl MAaTeMaTUKW» COCTaBJICHO TakK, YTO pPaclpelesICHUE
COJIEpKaTeNbHBIX Pa3/IeIOB B HEM CHHXPOHU3UPOBAHO C 0053aTEIHHOM MPOTPaMMOi
0a3zoBoro ypoBHs. Peanmuzanusi comepskaHusi mpemyiaraetcss B (opMax, OTIMYHBIX
OT ypouHbIX. CIeyeT OTMETUTD, YTO JAHHBIN KYpC B OCHOBHOM IIIKOJIE BBICTPAaUBACTCA
HE TOJHKO Ha paCHIMPEHWH MaTEMaTHYECKOTO CoJep>KaHus 0a30BOTO YPOBHS,
HO Y Ha MOBBIIIEHUU YPOBHS CI0KHOCTH 3aJ1a4, MPeJIaraeMbIX JJIs1 PEIICHUS.

PabGouass mporpamMmma Kypca BHEYPOUHOU JeATENbHOCTH « TpyaHBIE BOMPOCHI
MaTeMaTHKW» TMpeaHa3HaueHa JJIs peanu3alud B [ KjaccaX M HalpaBieHa Ha
JTOCTH)KCHUE OOYYarONIUMHUCS TUIAHUPYEMBIX Pe3yiabTaToB. [lociienoBaTeibHOCTD
U3YUYEHUs TEM Kypca COBIIAJIaeT MO BPEMEHU C HM3YYEHHEM Kypca MAaTeMaTUKH
(anrebpbl W TrEOMETPUH) OCHOBHOM IIKOJIBI 0a30BOrO YPOBHS, BCE TEMBbI
10 BO3MOKHOCTH CHHXPOHU3HPOBAHBI C 0A30BBIM KYpCOM MAaTE€MAaTHUKH MO KJIaCCaM.
Tembl 10 anredpe W TEOMETPUU YEPEAYIOTCS, YTO TMO3BOJSET MAaKCUMAIbHO
npUOIU3UTH UX TI0O BPEMEHU U3YUYeHHUs K OCBOEHHUIO 0a30BOT0 Kypca.

[Tpu peanuzanuu IIporpamMmmel nepBasi 3ajada yuuTeasl COCTOUT B TOM, YTOOBI
co37aTh HEOOXOAUMbIC YCIOBUS IJIsi MPUOOPETEHUS U PAa3BUTHUSI YMEHUI, CBA3aHHBIX
C IPOBEJICHUEM HCCIIEAOBAHUN HA MATEMATUYECKOM CoepKaHuu. [l pemeHus 3Tou
3amauu B [IporpamMmme 0003HaueHO MECTO M C(HOPMYITUPOBAHBI TEMBI JUIsI TPOBEICHUS
HCCIIeIOBATEILCKUX paboT.

Bropas 3agaua yuurtens no peanuzauuu [IporpamMmel cBsi3aHa ¢ BO3MOKHOCTBIO
co3naTh yCIOBUA s OOpaOOTKM W TpeICTaBiIeHUS WHPOPMAIMK HAYIHOTO
cojepkanusi (B TOM 4YHCIE C MCIHOJIb30BaHHEM IU(POBBIX HHCTPYMEHTOB)
MpU OPraHU3alvyd WHAUBHAYAIBHOM M TPYIIOBOM NPOEKTHOM JESTEIBHOCTH.
JIns ycnemHoW peanu3alud CHEHAPUEB IMPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh

MEePCOHAIbHBIE KOMIBIOTEPBl C YCTAHOBJIEHHBIMU O(PUCHBIMU MpOorpaMmaMu



U goctynoM K cetd MHTepHeT (KaKk MUHHMYM OJMH KOMIIBIOTEp MJIsi KaXKIOH
IPYIIIBI).

@opMBl  ACSATETHHOCTH  OOYyYAIOUIUXCA  MPEAyCMATPUBAIOT  AKTUBHOCTH
U CaMOCTOSITENFHOCTh, COYETAIOT WHAMBUAYAIBHYI0O W TPYOIOBYIO paboTy,
OTJMYAIOTCA OT YPOYHBIX OoJiee MIUPOKHUM HCIIOIH30BAHUEM HCCIIEIOBATEIBCKOM
U TPOCKTHOW  JCSATENBbHOCTH, pEIICHHeM HEeCTaHJapTHBIX 3aJad ©  Jp.
CTpykTypupoBaHHE TEMAaTHYECKOTO IUTaHUpoBaHUs B [IporpaMme COOTBETCTBYET
NOPSAKY M3YUEHHUS pa3[esioB WU TeM aiureOpbl U TE€OMETPUM B OCHOBHOM IIIKOJIE
U TEM CcaMbIM OOECIeUMBaeT IPEEMCTBCHHOCTh YPOYHOM W  BHEYPOYHOU
JeSITeTbHOCTH.

Peammzamust  [IporpamMmbl  mpeamosaraeT codeTaHue pasiuvHbIX  (HopM
TPYIIOBOI pabOTHI (AUCKYCCHS; MATEMAaTHIECKOE COPEBHOBAHHE; MPAKTUKYM; BHIOOD
TEMBbl TPOEKTa, IUIAHUPOBaHHE pabOT, paclpenesieHne poJyield, B3aUMOOIEHKA
IIPU BBITIOTHEHU Y TPYIIOBBIX TPOEKTOB U UCCIIEIOBAHNN) U MHANBUIYATbHON PaOOTHI
(BBIMOJTHEHUE WHAMBUAYAJBLHOTO HMCCIEIOBAaHUS, B TOM YHUCJE C HCIOJIb30BaHUEM
U(GPOBBIX HHCTPYMEHTOB; TMPOBEJEHUE YCTHOTO OOOCHOBaHUS TPU pPEIICHUU
HECTaHJAPTHBIX 3a]lay, 3a7a4 MOBBIIMIEHHOTO YPOBHS CJOXKHOCTH; IIOCTPOCHUE
MaTEMaTUYECKUX MOJENel, WX HCCIeOBAaHUE; WHTEPNpPETAlnus MOJYYCHHBIX
PE3YNBTATOB MPH PEIICHUH 3a/1a4 C MEKITPEAMETHBIM U MMPAKTUYECKUM COACPIKAHUEM;
NOWCK, UWHTEpIpeTanus, mnpeoOpa3oBaHue U TNPUMEHEHHE MaTeMaTH4YeCKOU
uH(pOpMAIIN; CaMOCTOSITETbHOE OTKPHITHE HOBOTO MaTeMaTU4YecKoro (axra).
Hcnonp3oBanue Takux GopM pabOTHl MOMOTAET Pa3BUBATh Y 00yYAIONIUXCS, C OJHOU
CTOPOHBI, HaBBIKM BOCHPUSTHS HOBOM WHGMOpPMAIMU TpPH Pa3IUYHBIX (GopMax ee
Mo/auu, a C JIPYrol CTOPOHBI — AKTUBHOCTH, CAMOCTOSITEIBHOCTh M CIIOCOOHOCTH
Kk TBOpuecTBY. OcBoenue I[IporpaMMmbl HOKHO AOMONHSTH W Pa3BUBATh 3HAHUSA
U yMEHUs OOydYarommxcs B 00JaCTH MaTEeMaTHKH, OPUEHTHPOBATh MX Ha OOydeHUE
B CpEeIHEW WIKoJe B KiaccaX, NPEeIyCMaTPUBAIOMINX OCBOCHHE MATEMAaTUKHU
Ha YIUIYOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO TPOdUIs, a TaKKe

croco0CTBOBATh COLUAIBHOMY (DOPMUPOBAHUIO TUYHOCTH 00YUAIOIINXCS.



[Iporpamma kypca paccunTaHa Ha 68 yaca mpu IPOBEIACHUU 3aHITUN OJUH
pa3 B HEeN 1Mo 2 akKaJIeMHYecKMX yaca KaxJaoe WIM [Ba pas3a B
Hezenmo mo 1 akageMuyeckoMy uyacy Kaxzaoe. llenmecooOpa3HbIM — siBIsieTcs
Yyepe0BaHUE TEM 3aHIATHI ¢ anreOpandeckuM U TeOMETPUUECKUM COJIEpKAHUEM.

B 3aBucMMOCTM OT KOHKDETHBIX YCIOBMM peanmusanuu [IporpamMmel
U KOJM4YecTBa OOy4YaroIMXcs JOoMycKaeTcss (pOpMUPOBAHUE TPYII U3 O0YyHArOMIMXCA
Pa3HbIX KJIACCOB B Ipeaenax 0JHOoM napauienu. [IporpaMma MOKET peaan30BbIBATHCS
o0pa3oBaTeIbHOM OpraHu3aluell caMoCTOSATEIBHO JUO0 Ha OCHOBE B3aMMOJIEHCTBUS
C IPYTMMHU OPraHU3alHsIMU, OCYIIECTBISIIOIIMMU 00pa30BaTENbHYIO AESTENbHOCTb.

[lo ycMOTpeHHIO Yy4HUTeNs HEKOTOPBhIE 3aHATUS MOTYT OBITh HCKIIOYEHBI
VI 3aMeHEHBI. PekoMeHayeTcs BKIFOUUTh B [IporpaMmy pernoHanbHbli KOMIIOHEHT:
DKCKYpPCUM Ha TMPEANpUATHS, B PETUOHAIbHBIE MY3€H, BY3bl TEXHHUYECKOM
HAIPABJICHHOCTU /I TIOBBIIICHUS HWHTEpeca OOYyYalolmUXcsl K MPaKTHYECKOMY

U3Yy4EeHHIO TTpodeccHil, CBI3aHHBIX C MATEMATUKOM!.



COIAEPKXAHUE OBYYEHUA

7 KJIACC

uieMeHThI HcTOpur. O01ue NoHsATHA reoMeTpruu. OcHOBHBIE GUTYpPBI

Hctopust BOBHUKHOBEHUS U pa3BUTUA reoMeTpud. [loHATHSA: akcuoMa, Teopema,
CBOWCTBO, MPU3HAK, JIOKA3ATEIbCTBO, onpeaeiacHue. MHCTpyMEHTHI 11l U3MEPEHUN U
NOCTpOEHUI. B3auMHOE pacmosiokKeHHe TO4YEeK Ha MpsMOM. IM3MepeHue JIUHBI
OTpEe3Ka, pacCTOSIHUE MEXKIY TOUKaMu. B3anmHoe pacnonoxkeHue npsimeix. Jlomanas.
Bunber nomaneix. JlnuHa somanoii. MHoroyronsHuku. [lepuMeTp MHOroyroiabHHUKA.
[ToHsITHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJILHUKAX.

Yuciaa v Bb1yuc/jaeHus. eJumMocTb

[IpuszHaku genuMocTH: (GOpMYTUPOBKA W JIOKa3aTelbCcTBO. PemieHue 3amau
MOBBIIICHHON  CJIOXXHOCTM  Ha  JIEIUMOCTh.  PellleHuMe  CIOKETHBIX  3ajay
apu(PpMETUIECKUM METO/IOM.

Hccnedosamenvckas paboma. NeIUMOCTh U €€ CBONCTBA.

AsreOpanyeckue BbIPaKeHUs

CrereHd, MHOTOWIEHBI, TPeoOpa3oBaHUE MHOTOWICHOB, [JEHUCTBUA C
MHOrowieHaMHd. MHorowieH craHgapTHoro Buga. CrteneHb MHorowieHa. KopHu
MHoOrouieHa. HaxoxieHne kopHerd MHOrowieHa. Jloka3aTenbCTBO TOXKAECTB. Pa3Hbie
IIOAXOJIBI K JI0Ka3aTeJIbCTBY TOXKIECCTB.

Hccneoosamenvckas paboma: Kak HAUTH KOPEHb MHOTOUJICHA?

Tpeyroabuuxku. IIpu3Haky paBeHCTBA TPEYroJ1bHUKOB

Tpeyronsuuku. PaBHBIE TpPEYroJbHUKH B TE€OMETPUUECKHX KOH(MUTypalusiX.
IIpu3Haku paBeHCTBA TpEYroNbHUKOB. [IpuM3HakM paBeHCTBA MNPAMOYTOJIbHBIX
TPEYTOJbHUKOB. [lepreHauKyIIsip 1 HAaKJIOHHAs.

YpaBHeHUS U CUCTEMbl YPABHEHU I

JIunelinble ypaBHEHUs U UX cucTeMbl. OnpeieieHne Yyuciaa KOpHeil JIMHEHMHOro
ypaBHeHUs. PenieHne NTMHENMHBIX YpaBHEHUH, COJIEpPKAIIUX 3HAK Monayis. Pemenue
JIMHEMHBIX YpPAaBHEHHMI C mapaMeTrpamu. PelleHue CUCTeM JIMHEWHBIX YpaBHECHUU

pasHbIMU METOAAMHU.
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Hccneoosamenvckaa paboma: NVHEWHBIE YpaBHEHHs, COAEp)KAIIUE 3HAK
Moayns. [TocTpoeHust ¢ mMOMOIIBIO UPKYISA U JTuHEHKH OOOCHOBAaHUS TPOCTEHIIIX
MOCTPOEHUH, ATAIbI 33/1a4l HA MOCTPOCHUS, PEIICHHE 3314 Ha TIOCTPOSHHUE ITUPKYIIEM
Y JINHEWUKOM.

OceBasi cumMmeTpus

@urypsl ¢ oceBor cumMmeTpuen. IIpumepsl CHMMETpUM B OKPYJKaroLIEM MUpE.
IIpoexm: cuMMETpHS B OKPY’KAIOIIIEM MHpE.

MHOroyroJibHUKH U TeOMeTpUIecKHe HEPaBeHCTBA

CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKAa M BHEIIHMX YIJIOB BBITYKIIOTO
MHOTOYTOJIbHHKA. COOTHOIICHHSI MEXIy CTOPOHAMH M YIJIaMH TPEYroJIbHHKA.
HepasenctBo TpeyronbpHuka. HepaBeHCTBO 0 qymHE JoMaHO#. HepaBeHCTBO Mexmy
NEPIICHIUKYJIAPOM M HaKIIOHHOHN. PacCTOSTHME OT TOUKH JIO TIPSMOIA.

Hccneoosamenvckasn paboma: TeOMETPUIECKUE HEPABEHCTBA.

DOyHKIUN

[louck oOnacTu ompeaeneHUs W MHOXKECTBA  3HAYEHUNW  (QYHKIHH.
Hcnonb3oBanue paznuyHbIX criocoOoB 3ananus ¢yHKuud. Mcnonb3oBaHue CBONCTB
byHKIMN I aHanmyM3a TpadUKOB peaidbHBIX 3aBUCUMOCTEH (HYIu () yHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSHCTBA (DYHKIIMM, MPOMEXYTKA BO3pACTaHUSA U yObIBAaHUS
dbyHKIIMKM, HamOoJbIIee W HauMMEHbIee 3HadYeHHs GyHKOuHM). ['paduku, KycodHo-
3a/1aHHBIC PYHKIIUH.

Hccneoosamenvcras paboma: cpaBHEHUE CBOWCTB (YHKIIMUA U MX TPapUKOB B
3aBUCUMOCTH OT ITapaMeTPOB.

I'eomeTpuyeckue MecTa TOYEK

B3anmHoOe pacnonoxeHue OKpyKHOCTU M NpsMou. [Ipumepsl reoMeTprudeckux
MECT TOYEK Ha IUIOCKOCTH. MeTOoJ TeOMETPUYECKHX MECT TOYEK MPHU PEIICHUU

IrCOMCTPHUUICCKHUX 3a/1a4.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOYHOM
JAEATEJIBHOCTHU «TPYIHBIE BOITPOCbBI MATEMATHUKW»

Peanuzanus nporpamMMel Kypca BHEYPOUHOU AeATENbHOCTHU « TpyIHBIE BOIIPOCHI
MaTeMaTUKW» HampaBleHa Ha oOecledyeHue JOCTHKEHUs  00ydarouuMucs

JIMYHOCTHBIX, MCTAITPCAMCTHLIX U IMTPCAMCTHBIX 06p330BaTCHBHBIX PE3YJIbTATOB.

JINMUHOCTHBIE PE3YJIBTATDI B yactu:

— MAaTPUOTHYECKOT0 BOCIHHTAHMS: TMPOSBICHUE HHTEpEca K MPOILIOMY
Y HACTOSAIIEMY POCCUMCKOM MATEMATHKH; LIEHHOCTHOE OTHONIEHHE K JTOCTHXKEHUSIM
POCCHUMCKMX MAaTEMATUKOB U POCCUHUCKON MaTeMaTUUYECKOH IIKOJIbI, K UCTIOJIb30BaHUIO
ATUX JIOCTIKCHUH B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

— IPAXJAAHCKOTO0 M [JTYXOBHO-HPABCTBEHHOr0 BOCHHUTAHUA: TOTOBHOCTH
K BBITIOJTHEHUIO 00sI3aHHOCTEN Irpak/laHWHA U pean3alliy €ro Mpas; MpeICcTaBlIeHNe
0 MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHIA,
OpoLEeyp TpakIaHCKOro oOIiecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTH
K OOCYXJCHHIO ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHUM HayKH; OCO3HAHHE BAXHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB
B J€ATEIbHOCTH YYEHOT0;

— TPYAOBOr0 BOCHHMTAHHUSI: YCTAaHOBKA HAa AaKTUBHOE YYacTHUE B PEIICHUU
MMPAKTUYECKUX 3a7a4 MaTeMaTHUYECKOW HAIPABICHHOCTH; OCO3HAHUE BAXKHOCTHU
MaTeMaTUYeCKOTO OOpa30BaHUA Ha TPOTHKCHUH BCEW IKUZHHM ISl YCIEITHOM
mpoecCHOHaNbHOMN NESITETbHOCTH M Pa3BUTHE HEOOXOIMMBIX YMEHUN; OCO3HAHHBIN
BBIOOpD W TOCTPOCHWE WHIWBHUIYAIHHOW TPACKTOPHUU OOpPA30BaHUS U KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— 3CTeTHYECKOT0  BOCIHHMTAHMS:  CIIOCOOHOCTH K  DMOIMOHAJIBLHOMY
U DCTETHYECKOMY BOCIPHUITHIO MaTeMAaTHYECKUX OOBEKTOB, 3a7ad, pEIIeHUH,
pacCyXJICHUI; yMEHUE BUAETh MAaTEMAaTUYE CKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

— HEHHOCTH HAYYHOI0 IO3HAHMSA: OpHUCHTAIUMSA B  JCATEIBHOCTH

Ha COBPpECMCHHYIO CUCTCMY HAaY4YHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX
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pPa3BUTHA YE€JIOBEKA, MPUPOJIBI U OOIIECTBA; MOHUMAHUE MATEMAaTHUECKON HAYKU Kak
chepbl UeT0BEYECKOM NESITEILHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs1 Pa3BUTHS
UMUBUJIN3ALAN; OBJIAJCHUE A3BIKOM MAaTEMAaTUKUM M MAaTEMAaTHYECKON KYJIbTYpOl Kak
CPEACTBOM  TMO3HAaHUS  MHUpPA; OBJAJCHUE  HABBIKAMU  HUCCIIEIOBATEIbCKOM
NEATEIIbHOCTH;

— (¢u3nyeckoro BOCHHUTAHHMS, (POPMHUPOBAHUA KYJIBTYPbl 310POBbHA
U SMOLUMOHAJIBHOrO 0JIarONmoJy4Msi: TOTOBHOCTh MPUMEHAThH MAaTEMaTUUYECKHE
3HaHUS B MHTEPECaX CBOETrO 3JI0POBBs, BEJIEHUS 3JI0POBOTO 00pasa KU3HH (310POBOE
nuTaHue, cOAJlaHCUPOBAHHBIM PEKUM 3aHITUN W OTAbIXa, peryispHas (Gu3udeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTH HaBbIKa pedeKkcHH, MPU3HAHHWE CBOErO IpaBa
Ha OIMIMOKY M TAKOTO e TpaBa JIPyroro 4yejoBeKa;

— JKOJIOTUYECKOr0 BOCIIUTAHUA: OpUEHTALMS Ha PUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUN JUIS PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPY Karolen
Cpeabl; IUIAHUPOBAHHE IIOCTYNKOB M OLEHKAa HMX BO3MOXHBIX IOCIEICTBUI
IUISL  OKpY Kalollled Cpelbl; OCO3HAHUE TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JIeM U MyTel UX pelieHus;

— aJanTaluM K HU3MEHAKIIMMCS YCJOBHSIM COUUAJBHOW W NPHPOAHOI
cpeAbl: TOTOBHOCTh K JEHCTBUSIM B YCIOBHUSIX HEONPEIEICHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUUECKYIO NEATEIIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y APYTUX JIOJEH, MTPUOOPETaTh B COBMECTHOM NEATEILHOCTH HOBBIC
3HAHMSI, HABBIKK M KOMIIETCHIIMM U3 OTbITA JPYTUX; HEOOXOAUMOCTh (hOPMHPOBATH
HOBBIC 3HAHUA, POPMYITHPOBATH UICH, TIOHSITHSI, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSX,
B TOM YHCJIE€ paHee HE HM3BECTHBIX, OCO3HABaTh NE(MUIUTHI COOCTBEHHBIX 3HAHUU
U KOMIIETEHTHOCTEH, IUIAHUPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYK) CHUTYyallUl0), BOCHPUHHMATh CTPECCOBYK) CHUTyallMK0) KakK BbI3OB,
TPeOYIOIINII KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE pEUICHUS U JEUCTBUS,
dbopMynHpOBATH U OIICHUBATH PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATH OTIBIT;

— BOCHUTAHUA HHPOPMAUMOHHOM KYJbTYPbI: TPOSIBICHUE HHTEpECA

K HCIIOJIB30BaHHUIO I_[I/I(prBBIX TEXHOJIOTUI AJIs OIITUMH3alWK IIPpOHCCCOB IIOUCKA,
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aHanusza, o0OpaOOTKW, CO3/1aHMs, TNepelayd MaTeMaTH4ecKod uH(pOopMaliu
¥ BU3yaJIM3alMii MaTeMaTHYeCKUX 00OOIIECHUI U pe3ylbTaTOB aHalN3a; TOTOBHOCTD
K HUCIONIB30BAaHUIO IMQPPOBBEIX HWHCTPYMEHTOB /I  BBIMONHEHHUA  Y4eOHOM
AESITENTPHOCTH TPH HM3YyYEHUH MaTeMAaTUKH, CIOCOOHOCTh MPUMEHSTH IH(PPOBBIC
WHCTPYMEHTHl B YCJIOBHAX pEAIM3AlMd MEp MO0 MPEAYNPekJACHUI0O BO3MOKHBIX
HETaTUBHBIX MOCIEACTBHIA aKTHBHOTO U CHCTEMATHYECKOTO MPUMEHEHUsS ITUPPOBHIX

TEXHOJIOTUM B y‘le6H]'::IX OeJsax.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBeEpPCAJIbHbIE yUeOHbIE TeHCTBUS

basosvie nocuueckue deticmaus:

— BBIIBIIATH U XapaKTEPHU30BaATh CYIIECTBEHHbIE MPU3HAKH MATEMaTUUYECKUX
00BEKTOB, TTOHATHUN, OTHOIICHUN MEXKIY MOHATUAMH, (OPMYIUPOBATH ONPEACICHUS
NOHSITUM, YCTAaHaBIMBATh CYIIECTBEHHBIH TMPHU3HAK KIacCU(PUKALUUA, OCHOBAHUS
1St 00001IIEeHNsI U CPABHEHUS, KPUTEPUU MTPOBOJIUMOT0 aHAJIN3A;

— BOCHIpPUHUMATH, (GOPMYJIMPOBATH U  NPeoOpa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

— BBISBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS
B (akTax, JaHHBIX, HAONIOACHHUSIX U YTBEPXKICHUSX, TMpeasaraTb KpPUTEPHUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYMN;

— JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX
Y UHJIYKTUBHBIX YMO3AKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

— pa3bmpaTh JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKIACHHA (MIpSMbIE
Y OT IPOTHUBHOTO), TPOBOANTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUIECKUX (DaKTOB,
BBICTPauBaTh apryMEHTAIIUIO, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSThH
METOJI MATEeMATHYECKON WHAYKITUH, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh cHoco0 pelleHus y4yeOHOM 3ajauu  (CpaBHUBATh HECKOJIbKO
BAPUAHTOB PEUICHUs, BHIOMPATh HanboJee MOAXOASIIINI C yYeTOM CaMOCTOSITEIBHO

BBIJICJICHHBIX KPUTEPUEB).
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basosvie uccnedosamenvckue oeiicmeus:

— HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT MO3HAHMUS,
bopMynupoBaTh BOITPOCBI, bukcupyroume IPOTUBOPEYHE, npooiemy,
CaMOCTOSITETIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUpPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHHUE;

— MPOBOAUTH TIO CaMOCTOSATEIHHO COCTABJICHHOMY IIJIaHy OSKCIEPUMEHT,
UCCJIEIOBAHWE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

— CaMOCTOSATENBHO (HOPMYIHPOBATh OOOOIICHUS W BBIBOJABI MO pPe3ysbTaTaM
NPOBEJACHHOTO  HAONIONIEHUS,  WCCIICOBaHMs,  JKCIIEPUMEHTa,  OILICHWBATh
JOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHHMIA;

— MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TaKXKE BBIIBUTATH

MMPCAITOJIOKCHUSA O €TI0 Pa3BUTHH B HOBBIX YCJIOBHAX.

Paboma c ungpopmayueii:

— BBIABIISITH HENOCTATOYHOCTh M HW30BITOYHOCTh WHGPOpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JUIS PEIICHUS 3a/1a4H;

— BBIOWpaTh, AaHATU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
MHPOPMAITUIO Pa3INIHBIX BHIOB U ()OPM TIPEICTABICHUS;

— BbIOMpaTh (QopMy mpencraBieHUs HWHPOPMANMH ¢ HUIIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMHU, TuarpaMMaMu, HHOW rpaduKoi 1 MX KOMOMHALIUSMU;

— OLIGHWBAaTh HAJACKHOCTh HWHPOPMAIMK TI0 KPUTEPHUSM, MPENTIOKEHHBIM

WM CPOPMYIIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eliCTBHSA:

— BOCIPUHUMATH U (DOPMYJIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMU
U TeJIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U THCBMEHHBIX TEKCTax, JaBaTb NOSCHEHWsS MO XOAYy pEIICHUsS 3aJ]1a4H,
KOMMEHTHPOBATH MOJIYUYECHHBIN PE3YyJIbTAT;

— B X0j/ie 00CYXKJI€HHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOUl TEMBI,

HpO6JICMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBATh WJACHU, HALICJICHHBIC HA IIOUCK PCIICHUA,
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COMOCTAaBJSATh CBOU CYXKACHHS C CYXKICHUAMH JPYTUX YYAaCTHUKOB JHMAJIOTa,
0OHapy’KMUBATh PA3IUYHUE U CXOJICTBO MO3UIUH, B KOPPEKTHOU opMe (HOpMYTUPOBATH
pa3HoOracus, CBOM BO3paKEHMUS;

— MPEICTaBIATh PE3yJbTaThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEA0OBAHMS,
MIPOEKTa, CaMOCTOSATENbHO BBIOMpaATh (opMaT BBICTYIUIEHUS C YYETOM 3ajJad
MPE3EHTALMU U OCOOEHHOCTEN ayAuTOpUH;

— TMOHHUMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHAUBUAYaJTbHON
paboThl TpH pEIIEHWH YYEOHBIX MaTeMAaTHUYECKUX 3ajady, MPUHUMATH 1eJb
COBMECTHOM J€ATEIbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOTHI,
pacnpenensiTh BUABI paboOT, JOroBapuBaThcs, OOCYXKAATh MPOLECC M pPE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

— Y4acTBOBAaTh B IPYIIOBBLIX (popmax paboTsl (00CYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» U HHBIE); BBITOIHATH CBOIO YacTh PaOOThI U KOOPIAUHUPOBATH
CBOM JIEHCTBUS C JAPYTMMHU WIEHaMU KOMaH[bl, OIICHMBATh KAaueCTBO pe3yibTaTa
M KauecTBO CBOETO BKJIaJa B OOIIMI pe3ysbTaT 10 KpUTEPUSIM, CHOPMYIUPOBAHHBIM

Y4aCTHUKaMH B33HMOI[CfICTBI/I$I.

Pery/isiTUBHBIE YHHBeEpPCaJIbHbIE YUeOHbIe IelicTBUSI

Camoopeanuzayusi.

— BBIBIIATH MPOOJEMBI IS PElICHUS B )KM3HCHHBIX U yUYCOHBIX CUTYaIUSX,
OPUEHTHUPOBATLCS B PA3IMYHBIX IMOJAXOAAaX MPUHATUS pelICHUN (MHIUBUIAyaTbHOE,
IPYIIIOBOE);

— CaMOCTOSITEJIbHO COCTaBJATH IUJIaH, aJITOPUTM pEIICHUs 3a1adud (WJIh €ro
4acTh), BEIOMPATh CIIOCOO PEIICHUS C YIETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUETOM

HOBOW MH(OpPMAIIHH.

Camokormpony:
— BIIaJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa

pCUICHUA MaTEeMaTHUYECKOM 3agadyn, CaMOMOTHBallu U pe(bJ'ICKCI/II/I;
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— IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELICHUH 3a7a4H,
BHOCUTBH KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA JEATEIBHOCTH ITOCTABICHHOW LEIU
U YCJIOBHSM, OOBSCHATh NPUUMUHBI TOCTHKEHUS WA HEJOCTUKEHUS LEIH, HAXOIUTh

OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IOMOYUOHANbHBIU UHMENTIEKIN.!
— BbIpaXaTh SMOIIMU MPHU HU3YYCHUU MATEMATHUYECKUX OOBEKTOB M (PAKTOB,

AaBaTh SMOIMMUOHAJIBHYIO OLICHKY PCIICHUA 3adYU.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeaqmerHble pe3ynabTaThl OCBOSHMsSI MPOTPaMMbl YUEOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Hcnonp30BaTh MOHATHS MHOKECTBA HAaTypalbHBIX YUCEJ, MHOXKECTBA LIEJIBIX
Yyucesd, MHOXKECTBA pAlUMOHAIBHBIX YHCEJI IMpU PEIIeHUH 3a7ad, IPOBEIACHUU
paccyXIeHU U JOKa3aTeJIbCTB.

[TornmaTh ¥ OOBIACHITH CMBICI MO3UIIMOHHOM 3aMMCH HATYPaIBHOT'O YHUCIIA.

BrimonHaTh, couyeTas yCTHbIE W TMHUCbMEHHBIC TPUEMBI, apuMeTHIecKue
JNEUCTBHS C PallMOHAJIBHBIMM YHUCJIAMHU, MCIOJIb30BaTh CBOMCTBA YHMCEN U MpaBUja
JNEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYMCIICHUM.

BpINOJHATE JEUCTBUS CO CTENEHAMU C HATYPaJIbHBIMU MOKA3aTEIIMH.

Haxonute 3HaueHUsT YUCIOBBIX BBIPAXECHUM, COAECPXKAIUX PpPALUOHAIbHbBIC
YyClia U CTENEHU C HATypaJbHBIM MOKa3aTeJIeM, PUMEHSATh Pa3HOOOpa3HbBIE CITOCOOBI
W TpUEMbl BBIYHCIICHUS, COCTABISATh W OLCHHBATH YHCIOBBIE BBIPAKECHUS
MIPU PEIICHUHU MPAKTUYECKUX 3a/1ay U 33/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyrJIsITh 4KClia ¢ 3aIaHHON TOYHOCTBIO, @ TAKXKE MO CMBICITY MPaKTUYECKOMN
CUTyalli, BBINOJHATh MPUKUIAKY W OLEHKY pe3yJibTaTa BBIYMCICHHUH, OLEHKY
3HAYEHUM YUCJIOBBIX BBIPAXKEHHUM, B TOM 4YHCIEC NPU PEHICHUH NPAKTUYECKUX

3ajad.
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Pemmath TekcTOBBIC 33/1aUK apU(PMETHIECKUM CIIOCOOOM, UCTIOIB30BaTh TAOJIHIIbI,
CXEMBI, UEPTEKH, APYTUE CPEACTBA MPEACTABICHUS JaHHBIX MIPU PEIICHUU 3a/1au.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUHU 3a/1a4 TPU3HAKH JICIUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIUMOCTH CYMMBbI U TPOU3BEACHUS LETbIX YUCE.

[IpuMeHATh TpU3HAKK AeTUMOCTH Ha 7 1 13.

PacknaapiBaTh HA MHOXXUTENIHM HaTypalbHbIE YHCIIA.

CB00OIHO OMIEpPUPOBATH MOHATUAMU: YETHOE YUCJI0, HEUETHOE YHCIIO, B3AUMHO
IIPOCTHIE YHCIIA.

HaxoauThk HanbGomnbiuii o0UMiA 1eIUTENb 1 HANMEHBIIIee 00111ee KPaTHOE YnCcen
Y UCIIOJIH30BaTh UX MPHU PEIICHUHU 3a7a4, MPUMEHSTh anropuT™ EBkiunma.

OnepupoBaTh MOHATUEM OCTATKa M0 MOAYJI0, MPUMEHSTh CBOMCTBA CPABHCHU I
0 MOJYJIIO.

Hcnons3oBaTh anreOpandecKkyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMCHSIThH €€
B IIPOIIECCE OCBOEHHUS YUYEOHOTO MaTepuara.

Hcnonb3oBaTh TTOHATHE TOX/]IECTBa, BBITIOJIHATh ~ TOXKJICCTBECHHBIC
npeoOpa3oBaHus BEIPAKEHUM, I0KA3bIBATh TOXKECTBA.

BeinoyiHATh neicTBUS (CIOXKEHHE, BBIYMTAHUE, YMHOXKEHHUE) C OJHOYJICHAMU
¥ ¢ MHOTOWICHAMH, PUMEHSATh (DOPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaaApaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJPaTOB, CyMMa U pa3HOCTh KyOOB),
B TOM YHCJIE JIJISI YIIPOIICHUS BBIYUCICHUMN.

CocTaBnaTh W pemiaTh JUHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
yYpaBHEHHUN 1O YCJIOBMIO 3aJ1auMd, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a7]a4¥ TOJYyUYCHHBIN pe3yJbTarT.

Crtpouts rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIMHA Y = |x|.

OmnuceiBaTh € TMOMOIIBI0  (YHKIIMH HW3BECTHBIC 3aBUCHMOCTH  MEXIY
BEJIMYMHAMM: CKOPOCTb, BpEeMs, pAaCCTOSHUE, II€Ha, KOJMYECTBO, CTOUMOCTb,
MIPOM3BOIUTEIILHOCTD, BpeMsl, 00beM pabOTHI.

HaxonuTh 3HaueHrne PyHKIMH 110 3HAUCHUIO €€ apryMEHTa.
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[Tonumars rpaduueckuit crnocod MpeacTaBleHHs W aHalu3a WHGOpMalNH,
U3BJIEKaTh U MHTEPIPETUPOBATH MH(GOPMALUIO U3 TpaUKOB PEATBHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBoiicTBa (GyHKUMA [ aHanu3a TIpaduKoOB peabHbIX
3aBUcUMOCTe (HyiaM (YHKUMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA (PYHKIUHU,
MPOMEKYTKHA BO3pacTaHus M yObIBaHUA (YHKUMH, HauOoOJblliee U HaUMEHbILIEe
3HaYeHUsl PyHKIMH).

Ucnonb3oBaTh Tpaduiku Uisi HCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH,
pU pelIeHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB U PealbHOM KU3HU.

Jlenatb NPUKHUAKY M OLIEHKY JIMHEWHBIX M YTIJIOBBIX BEJIMYHUH MPEIMETOB
B peaJIbHOM >KM3HU, PA3MEPOB MPUPOTHBIX 0OHEKTOB.

Brnanets mnonstuem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenensitsb
OMCCEKTpUCY yIia U CepeAUHHBIN nMeprneHauKysip kK oTpe3ky kak ['MT. Tlonb3oBaThes
noHsitueM I'MT nipu noka3aTenbCTBE F€OMETPUYECKUX YTBEPKICHUHN U MIPU PEILIEHUU
3a/1ay.

Brnanerp moHsATHEM KacaTeNbHOW K OKPYXHOCTH, IOJb30BaThCA TEOPEMOU
O MEPIEHIUKYJISIPHOCTH KacaTeIbHOM U paauyca, MPOBEAECHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh PABEHCTBO OTPE3KOB KAaCaTEIbHBIX K OKPY>KHOCTH, IIPOBEIECHHBIX
U3 OJJHOM TOYKH, U IPUMEHSATH 3TO B PEUICHUHN I'€OMETPUUYECKHUX 3a7ay.

Jloka3piBaTh M MPUMEHATH MPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA,

IIOHUMATb nx IIp aKTUYECKUI CMBICIJI.
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TemaTrn4yeckoe njiaHupoBaHue 7 KJIacc

Ne | HammeHnoBaHue
pa3aesoB U TeM Hara
Kypca IIporpaMmMHoOe coepKkaHue Yacobl U3y4eHHs
BHEYPOYHOH
eI TeTbHOCTH
1. JIeMEeHTbI Hcropust BOSHUKHOBEHUS U PA3BUTHUS T€OMETPHHU. 1 03.09
HCTOPHH. [TonsTus: akcuoma, TeopeMa, CBOMCTBO, MIPU3HAK, 10KA3ATEIbCTBO, 1 04.09.
OOumme NOHATHSA | OTIPE/ICIICHHUE.
reoMeTpuH. WNHCTpyMEHTHI 1J1s1 ”3BMEPEHUI M TOCTPOEHHUI. 1 10.09.
OcHoBHbIE B3aumHoe pacrnonoxenue Touek Ha npssMoi. M3Mepenue mimnbl otpeska, |1 11.09.
¢urypsl. 104 pacCTOSIHUE MEXKAY TOUKAMH.
B3aumHoe pacnonoxxenue npsMbix. Jlomanas. Buabel nomanbix. JlnuHa 1 17.09.
JIOMaHOMU.
MHuoroyronbHukd. [lepuMeTp MHOTOYTOJIbHUKA. 1 18.09.
[ToHsITHE O BBIMTYKIIBIX U HEBBIMYKJIBIX MHOTOYT'OJIbHUKAX 1 24.09.
Yroin. Buasl yrioB u rpagycHas mepa. 1 25.09.
buccekrpuca yrina. Iamepenue yrion 1 01.10.
[TapanenbHbIC ¥ IEPICHANKYIISPHBIC TIPSIMBIE. 1 02.10
2. Yucaa u JenumocTs u €€ cBoiicTBa. [Ipu3Haku nenuMoct Ha 4, 6, 8, 11. 1 15.10.
BbIYMCJICHHS. [Tpuznaku nenumocTu Ha 7, 13 (YHUBEpCaAIBHBINA CIOC00). 1 16.10.
JleanmocTb. Pemienue 3ama4 mOBBIIIIEHHON CII0KHOCTH. 1 22.10.
CroxeTHbIE Pemenue 3a1a4 Ha 1€IMMOCTb. 1 23.10.
3aja4u. 84 CoBMecCTHBIE IEUCTBUS C OOBIKHOBEHHBIMHU U JECITUYHBIMU JeUCcTBUSIMHU. | 1 29.10.
Bce detbipe apudmMeTHUecKUX JEUCTBUS HAJ MOJIOXKUTEIbHBIMU U 1 30.10.
OTPUTATETHHBIMH JIPOOSIMH
3agaun Ha MOKYIIKH, CTOUMOCTb U MTPONOPUHUOHAIBHOE JEJICHUE 1 05.11.
3ajaun Ha NPOLEHTHI U MPOLICHTHBIN IPUPOCT 1 06.11.
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TpeyroabHuKH. TpeyroibHUKH. 1 12.11.
Ipuznaku 3ameyaTenbHble OTPE3KU TPEYTOJIbHUKA 1 13.11
PaBeHCTEA PaBHbIE TPEYTOJBHUKHN B TEOMETPUUYECKUX KOHPUTYpAIUSIX. 26.11
TPEYToaLHUKOB [Ipu3Haku paBeHCTBA TPEYTOJbHHUKOB. 27.11
6u [Ipu3Haku paBeHCTBA NPSIMOYTOJBbHBIX TPEYTOJIbHUKOB. 1 03.12.
[TepienauKyJIsIp 1 HAKJIOHHAs 1 04.12.
Aareopaudeckune | [IpencraBineHne 3aBUCUMOCTH MEX]y BEJIMYMHAMHU B BUI€ (POPMYIIBI. 1 10.12.
BhIpazkeHHs 104. | Creneru, MHOrOWICHSBI, IPeoOGPa30BAHIE MHOTOUICHOB, ACHCTBHU C 1 11.12.
MHOTOYJICHAMH.
MHorousieH ctangapTHOro Buja. CTeneHb MHOTOYJIEHA. 1 17.12.
Kopuu mHorounena. HaxoxieHue KOpHE MHOTOYJIEHA. 18.12.
Jloka3zaTenbCTBO TOXKICSCTB. 1 24.12.
PasHble MOaX0/IbI K JOKA3aTEIBCTBY TOXKJIECTB
DopMyJIbl COKPAIIEHOT0 YMHOKECHUS 1 25.12.
DopMYyJIbl COKPAIIIEHOTO CJIOKEHUSI U BEIYUTAHUS 1 14.01.
CyMMa # pa3HOCTh KyOOB 1 15.01.
AJTOPUTM BBIHECEHHS OOIIEr0 MHOXKHUTEIS 3a CKOOKH 1 21.01
[TpakTUKyM 10 pENICHUIO YpaBHEHUH, TEKCTOBBIX. 1 22.01.
TpeyroabHuKH, CooTHOIIEHUSI MEKly CTOPOHAMH U YIJIaMU TPEYTrOJbHUKA. 1 28.01
" HepaBeHcTBO TpeyroyibHUKA. 1 29.01
reoMeTpu4ecKmne
HepaBeHCTBA 4. HepaBeHcTBO 0 J1MHE TOMAHOM. 1 04.02.
HepaBeHCcTBO Mek 1y NEpHEHANKYISIPOM U HAKIIOHHOIA. 1 05.02.
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YpaBHeHuUdA U PaBHOCMIIBHOCTE ypaBHEHHI 1 11.02.
CHCTEMBI JIuneliHbIe ypaBHEHUS U UX CUCTEMBL. 1 12.02.
YPaBHEHHH 64 Onpenenenue ynciia KOpHEN JINHEMHOTO YPABHEHUS. 1 18.02.
Penienre MMHENHBIX ypaBHEHUH, COAEPKAIINX 3HAK MOAYJIS. 1 19.02.

Peuienvie TMHENHBIX YpaBHEHHI C TapaMETPaMU. 1 20.02.

Pewienne cuctem TMHENHBIX YPABHEHUH PA3HBIMU METOJAMHU 1 20.02.

OceBas Durypsl ¢ 0CEBOM CUMMETPHUEHA. 1 04.03.
CHMMeTpHs 64 [Tpumepsl CUMMETPUHU B OKpYKaIOIIEM MUPE 1 05.03.
[TocTpoenue oTpeska, Jyda, TpEeyrojJbHUKA 1 11.03

[IpakTtrueckas pabota Ha KieT4aTon Oymare 1 12.03.

@urypsel ¢ 0CEBO1 CUMMETPHUEH. 1 18.03.

[TpuMepbl cUMMETPHUH B OKPYXKAIOIIEM MUPE 1 19.03.

Muoroyroapanku. | CyMMa BHYTPEHHHUX YIJIOB MHOTOYTI'OJIbHUKA 1 25.03.
OxkpyxHOCTB. 84. | CymMMma BHENTHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA. 1 26.03.
KacarenpHas u cexyimasi K OKpyKHOCTH. 1 01.04.

OKpyXHOCTb, BIIMCAHHAS B YTOJI 02.04.

OKpyXHOCTb, ONMCaHHAs B yTOJI. 1 08.04.

3a/iauu Ha IOCTPOCHHME: JIETICHUE OTPE3Ka MoroaaM, OMCCeKTpuca yria. 1 22.04.

CyMMa BHYTPEHHUX YIJ10B MHOTOYT'OJIbBHUKA 1 23.04.

CyMMa BHEUIHUX YTJIOB BBITYKJIOIO MHOTOYTOJIbHUKA. 1 29.04.

N
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Q. [IpsimoyronibHas cucrema koopauHart. [loctpoenue. Urenue rpagukos. 1 30.04.
@ynkuun 64 [Touck obsactu onpeaeneHuss 1 MHOKECTBA 3HAUCHUH (PYHKITUH. 1 06.05
Hcnonw3oBanue pa3auvHbIX CIOCOO0B 3aaHus (PYHKIUU. 1 07.05
Hcnonb3oBanue cBOMCTB (QYHKIMIMA JIJ1s1 aHAIKM3a IpaUKOB peanbHbIX 1 13.05
3aBUCUMOCTEN (HyIU QYHKI[MHU, TIPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
byHKIMY.
[IpoMesxyTku Bo3pacTaHus U yObIBaHUS (PYHKIIMH, HAUOOJIbIIEE U 1 14.05
HaMMEHbIIIeEe 3HaUYCHUS (QYHKIINH).
Boruucnenue 3nauenuii pyHkuu no gpopmyuie. 1 20.05.
10. | I'eomeTpuueckmue B3anmHoe pacnonoxeHne OKpyKHOCTH U TTPSIMOM. 1 21.05.
MecTa To4ek 44 [IpuMepbl reoMeTpUYECKUX MECT TOUEK Ha MJIIOCKOCTH. 1 21.05
Metoa reoOMeTpUYECKUX MECT TOUYEK ITPU PEILIEHUU T€OMETPUUYECKUX 1 27.05
3a7a4y
[TpakTuky™m no pemenuto 3agad metogom ['MT 1 28.05.
Oo0uree 68
KOJIN4eCTBO
4acoB
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