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«prZ[HI)Ie BOIIPOCBI MATEMATUKHW)>

JUTst oOy4Jaromuxcs 7-9 KiaaccoB



HOACHUTEJIBHAA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hactosmass pabGouass mnporpamMmma Kypca BHEYPOUHOH JAESTENbHOCTU
«TpynHble BOompockl MaTeMaTUKU. 7—9 Kiaccel» pa3padoTaHa B COOTBETCTBHUH C
TpeOOBaHUAMU (DellepalbHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa
OoCHOBHOTO o0miero obpaszoBanus (maiee — ®I'OC OOO) u HampaBieHa Ha
OpraHu3alri0 00y4YeHUs MaTEMaTHYECKOMY COJIEP KAHHIO, BHIXOAILEMY 32 PAMKH
®denepanbHOil pabouell mporpamMmbl M0 yyeOHOMY mpeamery «Maremaruka
(6a30BBIN YpPOBEHB) OCHOBHOI'O 0011ero oopasoanus (naigee — OPII), ¢ yuetom
WCIIOJIb30BAHUS BUJIOB ACSATEIBHOCTHA 00YYaIOUIUXCsl, OTIMYHBIX OT YPOUHbIX.

Ipu pazpabomxe IIpoepammsl yuumwvieanucs ciedyroujue OOKyMeHmuyl:

— nmucbMo MuHKcTepceTBa npocseenus Poccuiickon denepaunu OT S5 UIOJA
2022 1. Ne TB-1290/03 «O HampaBiaeHUH METOAWYCCKHX PEKOMEHJIAIMI I10
OpraHu3allid BHEYPOYHOW JEATEIHLHOCTH B paMKax peau3alid OOHOBIICHHBIX
(denepabHbIX TOCYJIAapCTBEHHBIX O0pPAa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOLIEro 1 OCHOBHOI'O 00ILIET0 00pa30BaHUs;

— pacnopsikenue IIpaButensctBa Poccuiickoit denepanuu ot 19 HOs0ps
2024 1. Ne 3333-p «O06 yTBEpKICHHH KOMILJIEKCHOTO IUIaHA MEPONPUSITUH TIO
MOBBIIICHUIO KaueCTBa MAaTeMaTUYECKOI0 U €CTECTBEHHO-HAy4YHOr0 00Opa30BaHMUS
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusix peanuzaluu TakOW CTPATETMYECKOW 3a/1aud, KaK JOCTHUKEHUE
TEXHOJIOTUYECKOT'0 CYBEpPEHUTETA CTPAHBI, TIEPE]l MAaTeMaTHUYECKUM 00pa30BaHUEM
B UHCJIC TJABHBIX ITOCTaBJICHBl CIEAYIOIIME LEJIH: PA3BUTUE TBOPYECKUX H
UCCIIEIOBATEIBCKUX CIOCOOHOCTEH O00yYaroIMXcsi, UX MOJArOTOBKAa B IPOLECCE
oOy4eHHsI MaTeMaTHKe K BBIOOPY mpodeccuii, CBI3aHHBIX C Pa3BUTHEM TOYHBIX U
€CTECTBCHHBIX HAayK M TE€XHOJOrMh. Kak Ba)KHBIM KOJIMYECTBEHHBIA ITOKA3aTENb
MOBBIIIEHUS UHTEPECAa K MATEMATHKE BBIICIAECTCS POCT KOJIMYECTBA BBIMTYCKHUKOB,
BBIOMPAIOIIMX HAa TOCYJApCTBEHHOM WTOrOBOM aTTECTAllMM 3K3aME€H 110
MaTeMaTuKe Ha MPOPUIBLHOM YPOBHE.

OcBoenne mpemyiaraemoi IIporpaMMbl COCOOCTBYET TMOBBIIICHUIO Y
0oOy4Yaromuxcss YpoBHS MOTHBAIIMU K W3YYEHHUIO MATEMAaTUKH, K IPOJIOHKEHUIO
n3ydyeHus marematuku B 10—11 kimaccax Ha yriryOJI€HHOM YPOBHE U OPUEHTUPYET
Ha BBIOOp €IMHOIO TOCYJAPCTBEHHOI'O 3K3aMeHa M0 MaTeMaTHKe MPOQPUIHLHOTO
ypoBHsi. Kpome Ttoro, ocBoenue mpemiaraemoro B IIporpamme copepxxaHus
MO3BOJIIET PACHIMPUTh KPYr pelIaeMblX MaTeMaTUYeCKuX 3aJad 3a CYeT
BKJIFOUEHHMSI POOJIEMHBIX, HECTAHJAPTHBIX 3a/1a4, 3a7a4 MPUKIATHOTO XapaKTepa,
BBITIOJIHEHUS HCCIIEAOBATEIIbCKUX pabdoT, B TOM YHCIE C MEXKIPEIMETHBIM



COJIepKaHHEM, U3YUYEHUS JOMOJIHHUTEIBHBIX BOIPOCOB KAK TEOPETUUECKOIr0, TaK U
MPaKTUYECKOTO Xapakrepa.

IIpenycmotpennsie [IporpaMmon BUAbl J€ATENBHOCTH — WHIUBUyaJbHAS U
rpynmnoBasi IPOEKTHass M HCCIENOBATENbCKas AEATENbHOCTh — CIHOCOOCTBYIOT
Pa3BUTHIO TO3HABATENIbHBIX, PETYISTUBHBIX W KOMMYHUKATHUBHBIX YMEHUUN
oOyuvaromuxcsa. [Iporpamma COOTBETCTBYET WHJAEE PACHIMPEHUS] TPUKIATHOU
HaIpaBJICHHOCTU Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUsl.
Peanuzanus kypca CHoOCOOCTBYET BBISBICHUIO TAJIAHTIMBBIX W OJIapEHHBIX
oOy4Jaronuxcs, MoAAePkKKe UX TATAHTOB U PA3BUTHIO CIIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca npearnoiaraeTcs BBITIOJIHEHUE
MCCIIeIOBATENhCKUX paboT. YueOHoe HcciieIoBaHre Mo MaTeMaThke B 7-9 kiaccax
MpearnosiaraeT nojydeHne cyObeKTUBHO HOBOTO JUIsl 00yYaronierocs pe3yibrara u
HampaBieHO Ha (GOPMHUPOBAHHME UCCIIENOBATEIbCKUX YMEHHI: BBIICICHUE
mpoOIeMbl, OpraHW3allds M aHajlu3 JAHHBIX, BBIJBMKEHUE TUIOTE3bI, MPOBEpPKa
TUTOTE3bl, (OPMYIHPOBAHUE BBHIBOJIOB M TMPEACTABICHUE pPE3yJbTaTOB Ha
rpaMOTHOM MareMaTudeckoM si3bike. [lporpamma MoskeT ObITH BOCTpeOOBaHa
00y4YaroIMUMHCs, KOTOPbIE UMEIOT UHTEPEC K U3YUYCHUIO MATEMATUKU, TOTOBATCS K
Y4acTHUIO B OJIMMITHAJIaX MIKOJbHUKOB [0 MAaTEMATUKE U YTIIIyOJICHHOMY U3YUYEHUIO
MaTeMaTUKHU Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

Heas u 3a7aun Kypca

Peanuzanusi BHEYypOUHOH JEATEIBHOCTH SIBISETCS HEOTHEMJIEMOM YacCThIO
o0pa3oBaTeapbHOTO Ipoliecca, oOecreurBasi B TOM  YHCJIE BO3MOXHOCTD
dbopmupoBaHusa 00pa30BaTEIbHBIX MPOTPaMM Pa3IUYHOTO YPOBHS CIOXKHOCTU U
HAIPaBJICHHOCTU C Y4YE€TOM O0pa3oBaTEIbHBIX MOTPEOHOCTEH W CHOCOOHOCTEM
00y4JaroIuXcs, BKJII0Yask OJTAPEHHBIX JACTEH.

[eas IIporpammer — oOecnednTh WHAWBUAYAIbHBIE TOTPEOHOCTH
OOyJaromuxcss B M3YYCHHUH COJACPKAHUS MATEMATHUKH, BBIXOSIIETO 32 PaMKH
IporpamMmsbl 0230BOIO YPOBHS.

3agaum Kypca:

1. TloBbIlieHWE YPOBHA MATEMATHYECKON TMOJTOTOBKA OOYYaroluxcs,
pa3BUTHE YCTOMYMBOrO UHTEpEca K yueOHOMY mpenMery «MareMaTukay.

2. Pa3BuTHe TBOPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPaXKEHMS,
TEOPETUYECKOTO0 MBIIIJICHUS 1 MaTeMaTUYeCKOW MHTYUIIMHM, YMEHHI paccyKIaTh
JIOTUYECKU U aHATU3UPOBATh CUTYAIIUU.

3. VYrnyOnenue © 3akperuieHHe 0a30BbIX 3HaHMM, (OPMHpPOBAHUE
YCTOMYMBBIX HABBIKOB PEILICHHS] HECTAHJAPTHBIX U OJUMIIMAIHBIX 33/1a4, OCBOCHHUE
HECTAaH/IAPTHBIX MOJIXOJ0B U OPUTMHAIIbHBIX PEIICHUI.



4. O3HaKOMIICHME C  JONOJHUTEIbHBIMH  pPa3felaMH  MaTE€MaTHKH,
BBIXO/ISIIMMU 32 paMKH 0a30BOTO Kypca.

5. Bocniutanue caMOCTOATEIBbHOCTH, HACTOMYMBOCTH U OPraHU30BAHHOCTH B
XO/I€ PEIICHU CI0KHBIX 3aad.

6. Pa3BuTHe HaBBIKOB KOMaHJHON padOThI, APYHKECKOrO COMEPHUYECTBA U
3I0pOBOM KOHKYPEHIIMHU CPEId CBEPCTHUKOB.

7. lloarotoBka oOy4YalmMUXCA K Y4YacTUIO B UIKOJIbHBIX, PalOHHBIX,
TOPOJICKMX, PErHOHAJIbHBIX, BCEPOCCUMCKUX OJUMIIMAJAX, KOHKypcax H
COPEBHOBAHHUSX 10 MAaTEMAaTHKE.

8. IloBblmieHHe ypOBHS T'PaMOTHOCTH B  00OJACTH  HKCIIOJIB30BaHUSA
«MaTEeMaTHYECKUX [AKETOB», OO0ECIEUMBAIOLIMX aBTOMATH3aLUI0 IPOLIECCOB
MOWCKa, aHaim3a, 00pabOTKU, co3daHus, nepenaud, Gopmanuzanuu (B BUIC
CTaTUYECKUX M JIMHAMUYECKHX IpauKoB, auarpaMM M NPOYMX BU3yaIH3alHi
pE3yNbTATOB aHAIM3a U MATEMATUYECKUX 3AKOHOMEPHOCTEN) B mpouecce yueOHON
NEeATENbHOCTH MPU U3YUEHUH MaTEMaTHKU.

9. Pa3ButHe TBOpPUECKUX CIOCOOHOCTEN, TEOPETUYECKOIO MBIIUICHUS Ha
OCHOBE  HCHOJB30BAHHUS  LUQPPOBBIX  HMHCTPYMEHTOB (B TOM  YHUCI]E
«MaTeMaTHYeCKUX MaKeTOB») B OOJAaCTH MOJAEIHUPOBAHUSA, HWMUTALUU H
UHTEpHpeTaluu aOCTPAaKTHBIX MaTEMaTHYECKUX OOBEKTOB W 00pa3oB B BUJE
pa3sNUYHBIX BU3yajdu3aluid (B TOM 4HCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma paszpaboraHa ¢ y4yeToM pekoMmMeHaauui denepanbHol pabdboueit
porpaMMbl  BOCIIUTaHHWS. B 4acTHOCTH, OHAa  YYMTBHIBAET ICUXOJIOIO-
NEarorn4eckue OCOOEHHOCTH  COOTBETCTBYIOLIEH BO3pPacTHOM  KaTEeropuu
o0y4Jarommxcs.

Taxum obpazom, peanuzayus Ilpoepammovl  cooelicmgyem NoOIYUEHUIO
CRe0yIowWUx pe3yIbmamos:

— JOCTHKEHHE 00yJaroMMucs IUIAaHUPYEMBIX JUYHOCTHBIX,
METalpeMETHBIX M NPEIMETHBIX pe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yIIyOJIEHHOMY YPOBHIO M3YUYEHUS! MAaTEMATUKH;

— pa3BUTHE JIMYHOCTH O0YyYaroIUXCcs, (OPMUPOBAHHUIO U YIOBIETBOPEHUIO
UX COLMAJIBLHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN;

— caMopeaiu3alus 0o0ydYarouuxcsi 4Yepe3 YydyacTUe€ BO BHEYPOUHOMH
JEATEIIBHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Ipoiecce

Bo ®I'OC OOO nns o06s3aTenbHOTO OOY4YEHUs YTBEPKIEHBI JBA YPOBHS
OCBOCHHMSI pabOYMX MPOrpamMM IO MaTeMaThKe: 0a30BbIN U yriIyOJIeHHBIN, HAYNHAS
c 7 xmacca. ConepkaHue mMporpaMMbl MO MaTteMatuke (yriayOJeHHBIH YPOBEHB)
HANpaBJIEeHO Ha YJOBJIETBOPEHHE IOBBIIICHHBIX 3allPOCOB  OOYyYaroIIMXcH,



cTpeMslIMxcs K Ooyiee TIyOOKOMY OCBOCHHMIO MPEIMETHBIX PE3yJIbTaTOB.
IIporpamMmma Kypca BHEYPOUHOM JEATENBLHOCTH « TpyJIHBIE BOIIPOCHI MAaTEMATUKI)
HampaBiieHa Ha pacIIUpeHre 3HAaHUI 00yJaromMxcsl 0 MaTeMaTHKe JJIs KJIACCOB C
00s3aTeNIbHBIM 0a30BbIM YPOBHEM O0YUYEHUSI MaTEMATHUKE.

Temarnueckoe  IUIAHUPOBAHWE B IIPOrpaMMe  Kypca  BHEYPOUYHOU
JnearebHOCTH  «TpyaHbIE  BONPOCHI MaTEMATHKW» COCTABJIEHO TakK, 4TO
pacrpeneneHue COAepKaTeNbHbIX pa3feiioB B  HEM CHUHXPOHU3UPOBAHO C
oOs3aTeNIbHOM  TporpaMmoi  0a3oBoro ypoBHs. Peanuzaums  conep:kaHus
npeuiaraeTcs B popmax, OTIMYHBIX OT YpouHbIX. CieayeT OTMETUTh, YTO JaHHBIH
KypC B OCHOBHOM IIKOJE BBICTPAMBACTCS HE TOJBKO HA paCHIMPEHHUU
MaTeMaTHUYECKOTO COJIepKaHusl 0a30BOr0 YpOBHS, HO M HAa IOBBIIIEHUU YPOBHS
CJIOXKHOCTH 3a/1a4, IPEJaraéMbIxX JJIs PEILICHHUS.

PaGouas mporpamMma Kypca BHEYPOUHOU AESITENbHOCTH «TpyHBIE BOTPOCHI
MaTeMaTUKW» IpeJHa3HaueHa JUIsl peanu3auuu B 7-9 Kilaccax M HalpaBjeHa Ha
JOCTHKEHHE O0YyJaIoUIMMUCS TUIAHUPYEMBIX pe3ynbTaTtoB. [locrmenoBarenbHOCTh
M3YYEHHsI TEM Kypca COBIIANAET MO0 BPEMEHH C M3YYEHHEM Kypca MaTeMaTHKH
(anreOpbl ¥ TreOMETPHUM) OCHOBHOM HIKOJBI 0a30BOr0 YpPOBHS, BCE TEMBI IO
BO3MOYXHOCTH CHHXPOHH3UPOBAHBI ¢ 0a30BBIM KYypCOM MAaT€MAaTHKHU MO KjaccaM.
Tembl mo anrebpe W TreoOMETpPUM YEPEAYIOTCS, YTO MO3BOJISET MAaKCUMaIbHO
NpUOJIU3UTH UX N0 BPEMEHH MU3yUeHHUs K OCBOCHHIO 0a30BOT0 Kypca.

[Tpu peanuzanuu [Iporpammsl nepBasi 3ajjaua y4uTesasi COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOJMMBIE YCIOBHUS JUId NPUOOpPETEeHHs] W pa3BUTUS YMEHUH,
CBSI3aHHBIX C MPOBEJCHUEM HCCIIECJOBAaHUI HA MAaTEMaTUYECKOM colepkaHuu. s
peteHus 3Toi 3agaun B [Iporpamme 0603HaueHO MeCTO U C(HOPMYITHPOBAHBI TEMBI
JUISL IPOBEJICHUS UCCIIEI0BATEIBCKUX padoT.

Bropas 3amaua yuurens mno peanusauumu [Iporpammel  cBs3aHa ¢
BO3MOXKHOCTBIO CO3/1aTh yCIOBHS A1 0OpaOOTKH M MpeACTaBICHUS HHPOPMAIIH
HAay4YHOIO cojepkaHus (B TOM 4YHCIE€ C HCHOJIb30BAHMEM LHUQPPOBBIX
WHCTPYMEHTOB) NPH OpraHu3aly HHAWBUAYAJIbHOM M TPYNIOBOM MPOEKTHON
JEATEIIBHOCTH.

[ng  ycnemHon — peanu3anuy  CLIEHApUEB  IPOEKTOB  PEKOMEHIYETCS
UCIOJIb30BaTh IEPCOHAIBbHBIE KOMIIBIOTEPhl C YCTAHOBJICHHBIMU O(PUCHBIMU
IporpaMMaMu U JIOCTYIIOM K ceTH MIHTepHeT (Kak MUHMMYM OJIMH KOMIIBIOTEP IS
Ka)KJIOW TPYIIITHI).

®opMbl  IEATEIBHOCTH OOYyYalolMXCcsA MpeayCMaTpUBalOT aKTUBHOCTb U
CaMOCTOSITENIBHOCTh, COYETAIOT HWHAMBUAYAIbHYIO M TPYINIOBYIO paboTy,
OTJIMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKHUM HCIOJIB30BaHUEM UCCIIEIOBATEIBCKOM U
IIPOEKTHOW  JESATENIBHOCTH, PEIIEHHWEM  HECTaHJapTHbIX 3aJad  u  Jp.



CTpyKTypupOBaHHE TEMATHYECKOTO IUIaHUpoBaHUA B [IporpamMme COOTBETCTBYET
MOPSJIKY M3YyYCHHUS Pa3/IesiOB U TeM alreOpbl MU TEOMETPUU B OCHOBHOM IIKOJIE H
TEM camMbiM OOecCleYrBaeT MPEEeMCTBEHHOCTh YPOUYHOM M BHEYPOUHOMH
NEeSATENbHOCTH.

Peanuzauust IIporpammbl mpearnosiaraeT CoOYETaHHE PA3IMYHBIX  (HOpM
rpynnoBoil paboThl (JUCKYCCHUSl; MAaTEMAaTHYECKOE COPEBHOBAHUE; MPAKTUKYM;
BBIOOD TEeMbl IMPOEKTa, IUIAaHUpOBaHUE pPadOT, paclpeiesieHue poJieH,
B3aMMOOIIEHKA TIPU BBIMIOJIHEHUU TPYIIIIOBBIX IPOCKTOB U HCCICIOBAHUI) U
WHIUBUYaIbHON paboThl (BBIMOIHEHUE UHAUBUAYAIBHOTO UCCIEAOBAHMS, B TOM
YHUClIe C WCIOJb30BaHWEM LU(PPOBBIX HMHCTPYMEHTOB; MPOBEIECHUE YCTHOTO
00OCHOBaHUS MPU PEIICHUH HECTAHJIAPTHBIX 3aj/iay, 3a]la4d MOBBIIIEHHOTO YPOBHS
CJIO)KHOCTH; IIOCTPOCHHE MATEeMaTUYECKHX MOJENEe, UuX HUCCIEI0BAHUE;
UHTEpIIpETalusl  MOJYyYEHHBIX  pe3yJbTaTOB MpPHU  PEHIEHWHW  3aJad  C
MEXKIPEIMETHBIM M MPAKTUYECKUM COJACP)KAHUEM; T[OUCK, WHTEpIIpeTalus,
npeobpazoBaHue U MIPUMEHEHUE MaTeMaTU4eCKOn uHpopManuy;
CaMOCTOATEIILHOE OTKPBITHE HOBOTO MaTeMaTH4ecKoro Qakrta). Mcmnoap3oBaHue
Takux (opM pabOThl MOMOTraeT pa3BUBATh y OOYUYAIONIUXCS, C OJHON CTOPOHBI,
HaBBIKM BOCIIPUATHS HOBOU MHGOPMAIIMU TIPU Pa3IMUHBIX (POopMax ee mojayu, a C
JIPYTOil CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIBHOCTh U CIOCOOHOCTH K TBOPUYECTBY.
OcBoenne IlporpamMMbl JOMKHO JIOMONHATH W pPa3BUBATh 3HAHUA U yMEHUS
oOydaromuxcs B 00JacTM MaTeMaTUKHU, OPHUEHTUPOBAaThH WX Ha OOydeHHe B
CpeIHEN IIKOJEe B KiaccaX, NPeAyCMaTpHBAIOIIMX OCBOCHUE MaTEMaTUKU Ha
yIiyOJIEHHOM YPOBHE, B YACTHOCTH TEXHOJOTMYECKOrOo MpOoQMisi, a TaKkKe
CIIOCOOCTBOBATH COIMAIIBHOMY (hOPMHUPOBAHUIO JIMYHOCTH 00YUAIOIIIUXCSI.

[Iporpamma Kypca paccuntana Ha 204 yaca B TeueHUE TPeX JieT OOy4YCHHS B
7-9 knaccax (68 yacoB B Ka)KJIOM KJIacce) MpHU MPOBEACHUU 3aHSATUN OJIMH pa3 B
HEJENI0 1O 2 aKaJIeMHYECKMX Yaca KaKJoe WM JBa pa3a B Hexemo 1no |
aKaJeMHUYecKoMy 4acy Kaxnjoe. LlenecooOpasHbIM SIBIII€TCS YepeIOBaHUE TEM
3aHATHI ¢ anreOpandeckKuM U FeOMETPUUYECKUM COACPIKAHUEM.

B 3aBucHMMOCTM OT KOHKPETHBIX YCIOBUM peanmsanuu IlporpamMmsel u
KOJIMYeCTBa 00y4aroluxcs A0MyckaeTcs (popMupoBaHue Pyl U3 00y4aroluxcs
pa3HbIX KJIAcCOB B mpenenax oAHoW mnapawiend. I[Iporpamma  mMoxker
peann30BBIBaTHCS 00pa30BATENBHON OpraHu3alyeld CaMOCTOSITENIbHO JHO0 Ha
OCHOBE B3aUMOJEHCTBHUS C JPYIrUMU OpPraHU3alUsIMHU, OCYIIECTBIISIIOIINMHU
0o0pa3oBaTeIbHYIO ACSITEIBHOCTb.

[To ycMOTpeHHIO YyUUTENsI HEKOTOPhIEC 3aHSTHSI MOTYT OBITh MCKIIFOUEHBI HIIU
3aMeHeHbl. Pekomenayercs BKIounTh B [IporpamMmy pervoHanbHbI KOMIIOHEHT:
DKCKYPCUM Ha TMPEANpUsTUS, B PETUOHAIBHBIE MY3€H, BY3bl TEXHHUYECKOM



HaMpaBJICHHOCTH IS TOBBIIICHUS HHTEpEca OOYydYarolMUXCS K MPAKTUYECKOMY
W3YYEHUIO TPOQECCuil, CBI3aHHBIX C MATEMATHKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJIBHOCTH
«TPYJAHBIE BOITPOCBI MATEMATHUKN»

7 KJIACC

JueMeHTHI HCcTOpUH. O0mue NOHATUA reoMeTprn. OCHOBHBIE (PUTYPBI

Hcropuss BO3HUKHOBEHHS M pa3BuUTUd reoMerpuu. [loHatus: akcuoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, OnpenaeacHue. MHCTpyMEHThI s
W3MEPEHUN M TOCTPOEHHH. B3anMHOE pacmoyio)KeHWe TOYEK Ha NIPSMOU.
N3mepenne UIMHBI  OTpE3Ka, pPacCTOSAHUE MEXKAYy To4ykamu. B3aumHoe
pacnonoxkenue npsAmbix. JlomaHas. Bwuael gomanbix. JliMHA  JTOMaHOM.
MuoroyrosbHuku. Ilepumerp MHOroyrosnbHuka. IlloHATHE O BBIIYKIBIX U
HEBBINYKJIBIX MHOTOYTOJIbBHUKAX.

Yucaa 1 BprunciaeHud. Jleanmoctb

[Ipu3zHaku genumocTH: GOpMyJIHMpPOBKA U J10KA3aTelbCTBO. PelieHue 3amau
MOBBIIIEHHON  CJI0XHOCTA HAa  JIEIMMOCTh. PemieHue  CrOKEeTHBhIX — 3ajad
apu(PMETUIECKUM METO/IOM.

Hccnedosamenvckas paboma: 1eTMMOCTh U €€ CBOUCTRBA.

AJiredOpanyecKkue BbIPasKeHUS

CrereHd, MHOTOWIEHBI, TpeoOpa30oBaHUE€ MHOTOWICHOB, JEUCTBUS C
MHOroujieHaMi. MHorouseH cranaaptHoro Bujaa. Crenenb MHorowieHa. KopHu
MHOrowieHa. HaxoxaeHue KopHeW MHorouwieHa. JloKa3aTeiabCTBO TOXKJIECTB.
Pa3Hble mOAXObI K I0KA3aTENBCTBY TOXKIECTB.

HUccnedosamenvckas paboma: Kak HAUTH KOPEHb MHOTOUJIEHA?

Tpeyroasuuku. IIpu3zHaku paBeHCTBAa TPEYIroJIbHUKOB

TpeyronbHuku. PaBHbIE TPEYTrOJBHUKU B F€OMETPUUYECKUX KOH(DUTYpaIUsX.
IIpu3Haku paBEHCTBA TPEYrOJbHUKOB. [IpH3HaKM paBeHCTBA MNPSIMOYTOJBbHBIX
TpeyroJbHUKOB. [IepneHIuKyIsIp U HAKJIOHHASL.

YpaBHeHUsA U CUCTEMbI YPaBHEHHH

Jlunelinble ypaBHEHMST M HMX cHUCTeMbl. OnpenelieHHe YHcia KOpPHEH
JUHEWHOrO0 YypaBHEHUs. PelleHHWe JMHENHBIX YpPaBHEHUM, COJEpKalluX 3HAK
MonyJid. PelieHne JMHEMHBIX ypaBHEHUW ¢ mapamMerpaMu. PelieHwe cuctem
JIMHENHBIX YPABHEHUH PAa3HbIMU METOJAAMHU.

Uccneoosamenvcrkas paboma: NVHEHHBIC YpPAaBHEHHS, COJEpXKAIIUE 3HAK
moaynsi. IlocTpoeHus ¢ moOMOMIBIO TUPKYJIss W JuHedkn (OOOCHOBaHUS
MPOCTEUIINX IMOCTPOCHUM, ITAIbl 33aJa4d Ha MOCTPOCHUSA, PEUICHHE 3aJad Ha
IIOCTPOCHUE LUPKYJIEM U JTUHEHUKOM.

OceBasi cummerpus



@urypsl ¢ oceBoW cuMmeTrpuen. lIpumepsl cUMMETpUM B OKpYXarOIIEM
MHpE.

Ilpoexm: cUMMETpHSI B OKPYKAIOILIEM MUPE.

MHOroyrojibLHUKH ¥ reOMeTPpUYeCKHe HEPaAaBeHCTBA

CyMMa BHYTPEHHMX YTJIOB MHOTI'OYTI'OJIBHMKA WM BHEIIHHUX YIJIOB BBIITYKJIOTO
MHOTroyroyibHuka. COOTHOHIEHUS MEXKJy CTOPOHAMH W YTJaMH TPEYTOJIbHUKA.
HepasenctBo TtpeyronsHuka. HepaBeHcTBo o0 jumHe JsiomaHod. HepaBeHCTBO
MEXKIy NEPIEHAUKYISPOM U HAKIIOHHOM. PaccTosiHUuE OT TOYKH 10 IPSMON.

Hccneoosamenvckas paboma: TEOMETPUIECKUE HEPABEHCTBA.

DOyHKUMHA

[Touck oOnacTu ompeAeleHUss W MHOXECTBA 3HAYCHUH  (PYHKIUU.
Hcnonp3oBanue pa3inuyHbBIX CcHMoco0OB 3afanus ¢yHkuuu. Vcnons3zoBanue
CBOMCTB (YHKIIMUA i aHanmm3a rpaduKOB pEaNbHBIX 3aBUCUMOCTEH (HYIH
GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PyHKINH, HAUOOJBIIIEE M HAUMEHbIIIee 3HaueHUs QyHKIUN). ['padukmu,
KYCOYHO-33JIJaHHbIE (DYHKIIUU.

Hccrnedosamenvckas paboma.: cCpaBHEHHE CBOWCTB (PYHKIUHU U MX I'paUKOB
B 3aBUCHUMOCTH OT ITAPAMETPOB.

I'eomeTpuYeckue mecTa TOYEK

B3aumMHOe  pacronoxeHue ~— OKPY)KHOCTH M mOpsaMou.  Ilpumepsl
F€OMETPUYECKUX MECT TOYEK Ha IUIOCKOCTH. METoJ reOMEeTpUYECKUX MECT TOUEK
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparuelii kOpeHb. BpInosiHEHHME onepanuid ¢ UPPaUUOHAIBHBIMU
YUCIIaAMHU.

AuredOpanvecKue BhIPaKeHUA

Jpo6Ho-panmoHalibHbIE BBIPAKEHUS. Crenenu. BrimonHenue
TOXJIECTBEHHBIX MPE0OPa30BaHUI pallMOHATIBHBIX BBIPAKEHUM.

IlenTpajbHast CHMMeTpPUA

@opMyIMpOBKa ONPENEIICHUS] W J0Ka3aTEIbCTBO CBOMCTB ILIEHTPAIBHO-
CUMMETpHUYHBIX (puryp. Jlerenue oTpe3ka Ha paBHbIE YaCTU C MOMOUIBIO LIUPKYJIS
u nuHeriku. HMccnepgoBarenbckasi paboTa: CBOWCTBA LEHTPAIbHO-CUMMETPUUYHBIX
uryp.

Ilpoexm: neHTpaibHas CHMMETPUS B OKPYXKAIOIIEM MUPE.

YeThIpEéXyroJbHUKU

[lapamnmenorpamm, ero MNpU3HAKK M CcBoOWcTBa. [IpsAMOyrompHUK, poMO,
KBaJIpaT, MX TMPU3HAKU W CBOWCTBa. Tpamnerus. PaBHOOenpeHHas Tpamerus, e



cBOMCTBa U pu3HaKu. CpenHsisl JUHUS TPEYToJbHUKA U CPEJIHSIS JIMHUS TPAIlCLIHH.
CBoiicTBa U NMPU3HAKY CHEIUATBLHBIX BUJOB YETHIPEXYTOJbHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUS U HEPABEHCTBA

Ornpenenenne paBHOCUIIbHBIX ypaBHEHUN. [[puMeHeHre CBOMCTB ypaBHEHUN
C OnHOM mnepeMeHHOW. OmnpeneneHrue KOJIWYECTBA JIEMCTBUTEIBHBIX KOPHEN
KBaJpaTHOTO  ypaBHeHUs. PemieHue  apoOHO-pallMOHAIBHBIX  YpaBHEHUH,
CBOJSIIIIUXCSL K JIMHEWHBIM WM K KBaJPAaTHBIM ypPaBHEHUSIM, HCIOJIb30BAHUE
METO/Ia 3aMEHBbl TepeMeHHOH. PemieHne TEKCTOBBIX 3ajay alreOpanyecKum
CIIOCOOOM: TMepexo]l OT CIOBECHOW (QOpPMYIHMpPOBKH YCJIOBHS 3a7aud K
anreOpanyeckol  MOJENIM  IMyTeM  COCTaBIICHUS  YPaBHEHUS;,  PEIICHHE
COCTaBJIICHHOTO  ypaBHEHHS;  HMHTepIpeTanusi  pe3yibrara. [ 'paduyeckas
MHTEpIIpeTalnsl YpaBHEHUHN ¢ JBYMS IEPEMEHHBIMU.

Pemenne cucrteM ypaBHEHUI, B KOTOPBIX OAHO U3 YPAaBHEHUW HE SIBISAETCS
auHelHbIM. ['padudeckas WHTEpHpeTamusi peUmIeHUs YpaBHEHUS C ABYMS
MEPEMEHHBIMM M CHCTEM YypaBHEHMM C JByMs TNiepeMeHHbIMU. PemieHue
HEJIMHEWHBIX HEPABEHCTB U UX CUCTEM. PerieHue HEpaBeHCTB, COAEPIKAINX 3HAK
Moayis. M3o0paxkeHue perieHus HepaBeHCTBa ¢ OJJHOM MEPEMEHHON U CUCTEMBI
HEPABEHCTB HAa KOOPJMHATHOM MPSAMOM, 3aMUCh PEUIEHUS C MTOMOIIBI0 CUMBOJIOB.
HepaBeHcTBO ¢ nByMsi mepeMeHHbIMU. ['paduueckuii METOJ] pELICHUs] CHCTEM
HEPABEHCTB C JBYMs IEPEMEHHBIMU.

Hccneoosamenvckas paboma: paBHOCUIBLHOCTD U CIIEJICTBHE.

HUccneoosamenvcrkas paboma: rpadudeckas HHTEPIPETAIUS YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU.

Hccneoosamenvckaa paboma: rtpadpuyecKuil METON PpEeUIeHHs CHUCTEM
HEPABEHCTB C JBYMS EPEMEHHBIMHU.

IIpeoOpa3zoBanue noaoous

[IpeoOpazoBanue nogodus u nogoOHsle (purypbl. COOTHOIIEHUS B MOJOOHBIX
¢durypax.

Hccneoosamenvckasn paboma: 4to Takoe ¢ppakran?

Jloka3aTe/IbCTBA HEPABEHCTB

OrieHKa 3HaYeHUsI BBIPAXKEHUSI C UCIIOJIb30BaHNEM HepaBeHCTB. [IpumeHenue
CBOMCTB HEPAaBEHCTB B XoOJ€ peueHus 3aaad. OnpenesieHue pPaBHOCHUIIBHBIX
HepaBeHCTB. Jloka3aTenbCTBO HEPABEHCTB. PellleHne TEKCTOBBIX 3a7a4 C MOMOILBIO
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

HUccneoosamenvcrkas paboma.: nTuHEHHOE HEPABEHCTBO C OJIHON MEPEMEHHOU
C IapaMeTpoM.

IIpsimoyrosbHbIe TPEYTroJbHUKH



Teopema Iludaropa u €€ mpuMeHeHHE TIPU PEIICHUHN MPAKTUYECKUX 3a7ad.
Jloka3aTenbCTBO COOTHOUICHHM MEXAY MPOMOPUAOHAIBHBIMUA OTPE3KaMHU B
MPSIMOYTOJILHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS W3 BEPIIUHBI MPSIMOTO
yIia; METpUYECKHe COOTHOWEHUs). IIpumMeHeHne COOTHOIIEHW NpH peleHUun
r€OMETPUYECKUX 3aJady. |pUrOHOMETpHYEeCKHMEe (YHKUHMHU OCTPOro  yria
PSIMOYTOJIBHOTO TPEYTOJIbHUKA (CHUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC). 3HAYCHHUS
TpuroHomeTpuueckux Qynkuuii ans yrimoB 30°, 45°, 60°. Pemenue 3amau c
UCIOJIb30BAHUEM TPUTOHOMETPUUYECKHUX (DYHKIIUM.

IIpakmuxym: pemieHue NpakTUKO-OPUEHTUPOBAHHBIX 3a]a4.

Mamemamuueckoe copegnosanue: PENICHUE 3a/1a4 Pa3HbIMU METOIAMM.

DOyHKUNHA

[Touck obGnacTu ompezeleHUs WU MHOXecCTBa 3HaueHW (yHkiuu. ['paduk
dbyukuu k/x. @ynkusa Buaa (ax + b)/(cx + d).

Yucaa v BBIYMCJICHUSA: 1eTUMOCTD

@opMyIMpOBKa ONPEACIICHUSA NEIMMOCTH HALEJI0, YUCEN, CPaBHUMBIX IO
JAHHOMY MOJIyJI0. BpImonHeHune paeneHus ¢ OcTatkoMm. JlOKa3aTenbCTBO U
IIPUMEHEHUE CBOMCTB CPaBHEHUHU IO MoAyJt0. HaxoxkneHne OCTaTKOB CyMMBI U
IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

Hccneoosamenvckas paboma: 1enMMOCTb.

9 KIIACC

YpaBHeHUus U HEPABEHCTBA

buxBanpatHble ypaBHeHUs. MeTonbl pPaBHOCWIBHBIX MpPeoOpa3oBaHUil,
3aMeHbl IEPEMEHHOM, IPaPUUIECKOTr0 METOJIa TIPH PEIICHUH YpaBHEHUM 3-i1 u 4-if
crerneHer. PemeHne HepaBeHCTB, coAep:KalMx 3HAK MoxAyJysi. HepaBeHCTBO ¢
IBYyMsI TnepeMeHHbIMH. [IpuMeHeHue rpaduyeckoro MeToJa pEIIEHUS CUCTEM
HEPABEHCTB C JBYMs NIEPEMEHHBIMU. Perenne qpoOHo-parmoHAIbHBIX YPaBHCHHM
1 HepaBeHCTB. [locTpoenue rpayukoB ypaBHEHHUIA, B TOM YHCIIE C UCIIOJIb30BAaHUEM
uu(ppoBeIX pecypcoB. IlpuBoauTh TpaduuecKyr0 HMHTEPIPETALUI0 PEUICHUS
YPaBHEHUSI C IByMs NIEPEMEHHBIMU U CUCTEM YPABHEHUU C ABYMSI IEPEMEHHBIMU.
HccnenoBanne CHCTEM HENMHEWHBIX YpaBHEHUM C mnapaMeTpoM. Peuienue
HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

Uccneoosamenvckue pabomsei: pelleHWEe 3aJad C  [apaMeTpamMu  —
anredpanyeckuM METOJIOM; TpauuecKUM METOJIOM.

Pemenune TpeyroibHMKOB

TeopeMa CHHYCOB M TEOpeMa KOCHHYCOB, MX IPHUMEHECHUE IIPU PELICHUU
TPEYrOJIbHUKOB u IIPAKTUYECKUX 3a7ad4. CooTHomeHus MEXKIY
TpuroHomeTpuueckumu  GyHKuusamu. [Ipocteitmme QGopMynsl  TpUBEACHUS,
BBIBOJIIMBIC U3 TEOMETPUIECKUX COOOpakeHnid. Haxoxenne paamyca OnmucaHHOM



OKPY>XKHOCTH. ®opmyna  I'epona. dopmyna IUJIOLA U BBIIYKJIOTO
YEeTBIPEXYTOJIbHUKA.

Ilpakmukym: pELIEHHE TE€OMETPUYECKUX M MPAKTUKO-OPHEHTHPOBAHHBIX
3aJ1a4 pa3HbIMH METOJaMHU.

AuredpanvecKue BbIpaKeHUA

CrerneHb ¢ palMOHAIBHBIM MTOKA3aTEIEM.

Omnpenenenue KOpHs N-i CTENEHU U CTENEHU C pallMOHAIbHBIM [MOKA3aTENIEM.

[IpumeHeHue omnepanuu HM3BICYEHHUS KOPHS N-M CTENEHM, UCIONb3YS MpH
HEOOXOMMOCTH KaJIbKYJIATOp. Bhluncienne 3HadeHusi CTENEHU C pallMOHaIbHBIM
nokaszareneM. OlleHKa 3HAYEeHUW KOpHS N-il CTENeHW, 3HAYEHUE CTENEHU C
paIlMOHAJIBHBIM TIOKa3aTelieM IeJIbIMU YHUCJIaMH ¢ JIECSITHYHBIMU JPOOSMHU.
CpaBHEHHE W YIOPSAIOYMBAHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEJN,
3alIMCAHHBIX C IIOMOIUBID KOPHS N- CTENEHH, CTENEHH C PalMOHAIBHBIM
nmokaszaresiieM. BbIMOTHEHUE TOXKIECTBEHHBIX MPEoOpa30BaHUN  BBIPAKCHUH,
coJiepKallluX KOPEHb N-i CTENEHU, CTENEHb C PAlMOHAIbHBIM ITOKA3aTEIEM.

IHoxoOue TpeyroiLHUKOB

TeopeMbl O MNpPOU3BEIEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIECHUU
OTPE3KOB CEKYILIMX, TEOPEMA O KBAAPATE KacaTeabHOM, Teopembl UeBbl 1 Menemnast.
HccnenoBanre, B TOM YHCIE C IMOMOIIbIO HU(POBBIX PECYpCOB, H3yYaEMbIX
KoH(purypauuii. [IpumeHeHne AaHHBIX TEOPEM MPHU PEIICHUH T€OMETPUYECKUX
3a/1ay. 3HAKOMCTBO C MOHATHEM T'OMOTETHH, C €r0 IPUMEHEHUEM, B TOM YHCIIE B
MPAKTUYECKUX CUTYAIHSIX.

HUccneoosamenvcrkas paboma (C WCIONB30BAHUEM MPOTPAMMHBIX CPEJICTB):
TOMOTETHS U €€ CBOWCTBA.

DOyHKUNHA

[Tonsitue «pynkuus». Ilpumenenue cBOMCTB GyHKIUMI: Hymu (QyHKIWH,
OPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKUMH, MPOMEXKYTKH BO3pacTaHus W
yObIBaHMS (PYHKIMH, YETHBIE U HEYETHbIE (PYHKLHH, HANOOJIbIIEE U HAMMEHBIIIEE
3HaueHud (YyHKUMM TpU pemieHun 3aaad. lloctpoenune rpadukoB (yHKUUN C
noMmoIeio npeodpaszoanuit Buja: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
) —f( x I), f(x) — | fx) |

Pacrio3naBanue creneHHbIX (YHKIMH W MOCTPOCHHE ACKHU30B TI'papuKOB
CTENEHHBIX (YHKUMA C HATypaJbHBIMU TOKa3aTeNIMH pPa3HOM UYETHOCTH.
Hcnonb3oBanue CBONCTB TpadUKOB CTENEHHBIX (GYHKUUNA C HaATypadbHBIMU
TOKa3aTesIMI TIPH pelteHnH 3a1ad. [Toctpoenne rpadukos GyHKIH y= VX , y =
Vx,y=|x]|.

Uccneoosamenvckas paboma: moBeneHne GyHKIMH W ee rpaduka B
3aBUCUMOCTH OT IIapaMeTpa.



MeToa KOOpAMHAT

[TapanienbHOCTh W NEPHEHIUKYJISIPHOCTh MPSIMBIX (Yepe3  yIJIOBOM
KOX(PUITUEHT).

HaxoxneHnue mnepecedeHUNM OKPYKHOCTEM M IPSAMBIX B KOOPJIMWHATAX.
dopmyna pacCTOSTHUS OT TOYKH 10 mNpsiMou. llnmomans napaminenorpamma B
KOOpJIMHATaX, MOHATHE 00 OpUEHTHUPOBAHHOW Iuiomiaau. IIpumenenue merona
KOOpAMHAT B  IPAKTUKO-OPUEHTUPOBAHHBIX  T'€OMETPUYECKMX  3a/ayax,
MCCIIEJOBAHNUE TIPUIIOKEHUSI METOJAa KOOPAUHAT B BEIYMCIIUTEIIBHON MaTeMaTUKE U
nHpopMartuke.

Uccneoosamenvckas  paboma:  penieHUE  MNPAKTUKO-OPUEHTUPOBAHHOU
r€OMETPUYECKOH 3a1a4d METOJIOM KOOPAUHAT.

IIpaBuibHbIE MHOTOYT0JIbHUKH. OKPYKHOCTH U MHOTOYTI'0JIbHUKH

[loHsiTHE TPAaBWIBHOTO MHOIOYrOJabHHKA. @OpMynbl UL BBIYKCICHUS
AJIEMEHTOB MPaBUJIbHBIX MHOTOYTOJBHUKOB (CTOPOHA, pajuyC BIMCAHHOW U
OMKCAaHHOW OKpY>KHOCTeW). BpiBoa (GopMyn TIMHBI OKPY>KHOCTH H TLIOLIAIH
Kpyra. JlInHa nyru OKpy»KHOCTHM, paauaHHas Mepa yrina. [lmomane kpyra u
IJIOIIAIb KPYTOBOIO CEKTOpa. BBIYMCIEHME NMEPUMETPOB M IUIOIALEH CIOKHBIX
¢buryp, BKIIOYAIOIIHUX JIEMEHTHI KpyTa.

CamocmosimenvHoe omkpvimue: KaK HAUTH NEPUMETP U IUIOLIAAb CI0KHOU
burypsi?

IIpakmuxym: pelieHue 3a/1a4 MOBBIIIEHHON CI0KHOCTH.

Yucsi0BbIE MOC/IEI0BATEILHOCTH U IPOrPeCcCUm

Onpenenenue BUJIOB IIOCJIEIOBATEIIbHOCTE: OrpaHUYCHHAs
MIOCJIEIOBATENBHOCTD, MOHOTOHHO BO3pacTaroas (yObIBaroras)
nociea0BaTenbHOCTh. [IpencTaBieHne OECKOHEUHBIX MEPUOJUYECKUX Ipodeil B
BHJIE OOBIKHOBEHHBIX. 3HaKOMCTBO c IIOHSATHEM CXOJIUMOCTH
MOCTICIOBATEIbHOCTH,  HAXOXKJICHHE  CYMMbl ~ OECKOHEYHO  yObIBaromiei
reoMeTpUYECcKOr nporpeccuu. [ IpumMmeHenne Mmeroja MaTeEMaTUIECKON NHIYKIIUH.

HUccneoosamenvckas paboma: TOBEACHHE MOCIEAOBATEIBHOCTEH — OT
THUIIOTE3BI 0 TOKA3aTEIbCTBA.

JIBHKEHM S TIJIOCKOCTH

enTpanbHas cummerpusi. LlenTpanbHo-cumMerpuunble purypsl. [ToBopoT.
OceBas cummetpusi. OUTyppl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenpHbiil eperoc. [lonaTre nBuMXeHUS U ero cBoiicTBa. PaBeHcTBo duryp.
IIposiBieHHsT CHUMMETpUM B IIPUPOAE, KUBOIIUCH, CKYJBITYPE, aAPXUTEKTypE.
Komnosunun asuxeHuil (mpocreimne npuMmepsl). lIpumeHeHne B peleHHH
reOMETPUYECKUX 3a/1a4.



Hccneoosamenvckas paboma (¢ uUCnOab308aHUEM NPOSPAMMHBIX CPEOCms):
KOMIIO3UIINS ABUKEHUI.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

1) nampuomuueckoeo socnumanusi:

- IpOSIBJICHUE MHTEpeca K MPOLIIOMY M HAaCTOSIIEMY pPOCCHUHCKOU
MaTEMaTHUKH;

- ILIEHHOCTHOE OTHOIIEHHE K JOCTH)KCHHUSM POCCHUHCKMX MAaTE€MaTHKOB H
POCCUMCKOW MAaTE€MaTUYE€CKOM IIKOJIbI, K MCIIOJb30BAHUIO ATUX JOCTHUXCHUN B
JIpYTrUX HayKax U MPUKIAJHbIX chepax;

2) epas#coancko2o u 0YX08HO-HPABCMBEHHO20 60CNUMAHUSL

TOTOBHOCTh K BBIIIOJIHEHHIO OOS3aHHOCTEHN TpaKIaHMHA W peaju3aldd €ro
npaB; TPEACTABICHWE O MAaTeMaTUYeCKUX OCHOBaX (DyHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTh K OOCYKJIEHUIO ITUYECKUX MPOOIEM, CBI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUH HayKd; OCO3HaHUE Ba)KHOCTH
MOPAITbHO-3TUYECKHUX MTPUHIIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) mpyoosoco eocnumanus; yCTAHOBKA HAa AaKTHBHOE Yy4acTHE B PEILICHUU
NPAKTUYECKUX 3a/1ad MATEeMAaTHYECKOW HaIpPABJICHHOCTH; OCO3HAHHME Ba)KHOCTH
MaTeMaTUYeCKOro OOpa30oBaHMsI Ha MPOTSIKEHUM BCEM JKU3HU Ul YCHEIIHOM
npo(eCCUOHATPHOW ~ JEATEIbHOCTH M pa3BUTHE HEOOXOJUMBIX  YMEHHIA;
OCO3HAHHBIA BBHIOOP M MOCTPOEHUE MHIMBUIYATbHOM TPAaeKTOPUU 0Opa3oBaHUs U
KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTpPeOHOCTE;

4) acmemuueckoeo 6ocnumanus: CIOCOOHOCTb K SMOLIMOHATIBHOMY
U 3CTETUYECKOMY BOCIPHUATHUIO MaT€MaTUYECKHX OOBEKTOB, 3a7ad, pPELIEHUH,
pacCyXJ€HUI; yMEHUE BUJETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyennocmu Hayumo2o no3HaHUA: OpPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS Ye€JIOBEKa, IPUPOJbI U OOIIECTBA; MOHUMAHUE MATEMAaTHUYECKON HayKu
Kak c(heppl YeIOBEUECKON JEATENHOCTH, ITAOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl
pa3BUTHS LMBUJIM3ALMM; OBJIAJICHUE S3BIKOM MAaTE€MaTHKM M MaTEeMaTUYECKOMN
KyJIbTYpOil ~Kak CpEICTBOM  IIO3HAHUS MUpPA; OBJAJCHUE  HaBBIKAMU
UCCJIEI0BATEIBCKON NEATEIBHOCTH;

6) ¢usuyeckoco eocnumaHus, GOpMUPOBAHUSL KYIbMYPbL 300pP06bi U
HSMOILIMOHAJILHOTO  OJIaronoiay4yusi: TOTOBHOCTh HPHUMEHSTh MAaTEMAaTHYECKHUE
3HaHMSI B HHTEpEcax CBOETrO 3/I0pOBbsi, BEIEHUS 3J0pOBOro olpasa KHU3HHU
(3mopoBO€ nUTaHue, cOATaHCUPOBAHHBIA PEXUM 3aHATUNA M OTAbIXA, PEryJsIpHas



busnyeckasi aKTUBHOCTH), C(HOPMHPOBAHHOCTh HaBbIKa peQICKCHHU, MPU3HAHHE
CBOETO IpaBa Ha OIMTMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7)  2KolIO2UYeCcK020  B60CNUMAHUA: ~ OpPUEHTAIMsl Ha  NPUMEHEHHE
MaTeMaTUYECKUX 3HAHWK JJIs pemieHus 3a7ad B 00JacTH  COXPAHHOCTH
OKpYXKalomeld Cpejpl;, TUTAHUPOBAHWE TIOCTYNKOB M OIIGHKA WX BO3MOJKHBIX
MOCTIEACTBUIA ISl OKPY’XKAIOIIEH Cpelbl; OCO3HAHHE TJI00ATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) aoanmayuu K U3MEHAIOWUMCS YCLOBUAM COYUAILHOU U NPUPOOHOTU CPeobl:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JAESTENbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM NEATEIHLHOCTH
HOBBIC 3HAHHWS, HABBIKK W KOMIIETCHIIMM W3 OIBITa JAPYTHUX; HEOOXOIUMOCTH
dbopMHpoBaTH HOBBIE 3HAHUS, (OPMYIUPOBATH WJACH, TMOHATHS, TUIIOTE3BI 00
O00BEKTaxX W SIBJICHUSAX, B TOM YHUCJIC paHee HE M3BECTHBIX, OCO3HABATH JNC(PHUITUTHI
COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEHW, IUTAHHUPOBATH CBOE PAa3BUTHC;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAaIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEeOYIOMUN KOHTPMEpP, KOPPEKTHPOBATH MPUHUMAEMEIC
pelmieHusT M JACUCTBUSA, (HOPMYJIUPOBATh M OICHWBATh PHUCKA W TIOCJICACTBHS,
(GhopMUPOBATH OIBIT;

9) socnumanusi UHHOPMAYUOHHOU KYIbMYPbI:

NPOSIBIICHHE MHTEpeca K MCIOJIb30BAHUIO IU(GPOBBIX TEXHOJOTUN JUIs
ONTUMM3AIMK TIPOIECCOB TOUCKA, aHaiu3a, oOpabOTKH, CO3JaHus, Mepeaadyu
MaTeMaTH4eCKOW MH(pOpMAIMU M BU3yaJU3alluii MaTeMaTHYeCKUX OOOOIICHUN U
pE3yJIbTAaTOB aHANM3a; TOTOBHOCTh K HCIOJIb30BAHUIO HMU(PPOBBIX MHCTPYMEHTOB
JUISL  BBITIOJIHEHHSI y4eOHOW NEATeNbHOCTH TMPU HM3YYCHHH MAaTEMAaTHUKW;
CIIOCOOHOCTh MPUMEHSATH IUGPOBBIE MHCTPYMEHTHI B YCIIOBUSX peaTU3alud Mep
M0 TPEIYyNPEeKICHUI0O BO3MOXXHBIX HETAaTHBHBIX IIOCIEACTBUA aKTUBHOTO W
CHUCTEMATHIECKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTHUH B yICOHBIX IETIAX.

METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIC Y4eOHbIE 1eHCTBUS

1) bazoevie nocuneckue oeticmausi.

BBISIBIISITh M XapaKTEpU30BaTh CYINIECTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOJIEHUSX M YTBEPKICHUSX, Mpeajaratb KpUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

JieNlaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
MHIYKTHBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUU (TMPSAMbIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSTENBHO JIOKA3aTeIhCTBA MATEMATHUECKHUX
($akToOB, BBHICTPAWBATH APTyMEHTAIMIO, TMPHUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHSATh METOJ MaTEeMaTUYECKOHW HWHIYKIWH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pelIeHMs, BbIOMpaTh Haubonee MOAXOIAIIMA C  y4eToM
CaMOCTOSITENIFHO BBIJCJIEHHBIX KPUTEPHUEB).

2) Bazosbie uccnedosamenvckue 0eucmeus:

UCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI HMHCTPYMEHT IIO3HAHUS,
(GopMyaMpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYHE,  MpodIeMy,
CaMOCTOSITENTFHO YCTaHABIMBAaTh HCKOMOE W JaHHOe, (OpMUPOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

OPOBOJNUTH [0 CAMOCTOSITETbHO COCTABJICGHHOMY IUIaHY OKCIEPHMEHT,
HCCJIEIOBAHUE MO0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OObEeKTa,
3aBUCUMOCTEN 0OBEKTOB MEX 1y COOOM;

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI IO pe3yJibTaTaM
OPOBEJCHHOIO  HAONIOACHUS, MCCIEAOBaHUS, OKCIEPUMEHTa,  OLCHUBATh
JIOCTOBEPHOCTbH MOJTYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OLICHMI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLecca, a TaKXKe BbIABUTaTh
MPENONIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

3) Paboma c unpopmayueti:

BBISIBJISITH  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHHUs 3a/1a4H;

BBIOWpaTh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U (OPM IIPEICTABICHNUS;

BbIOMpaTh (popMy TpenacTaBieHHS WHGOpPMAMM W HWIUTFOCTPUPOBATH
pelaeMble 3a/1a4yu CXeMaMu, IrarpaMmMamMu, HHOU rpa@uKoi 1 1X KOMOMHALIUAMY;

OLICHMBAaTh HAJECKHOCTh MH(OpPMAIMU N0 KPUTEPUSM, MPEUIOKEHHBIM HIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

2. KomMyHuKaTHBHBbIE YHHBepPCAJIbHbIE YUeOHbIe el CTBUS:

BOCIPUHUMATh U (YOPMYJIUPOBATH CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMH U
HensMu OOLIEHHsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHS B



YCTHBIX W INHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO XOAY pELICHUs 3a]ayH,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0/€ OOCYXJIE€HHUS 3a/aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMS], CONOCTABIISATh CBOM CYXACHHUS C CYXACHUSAMHU JAPYIMX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe W CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPEJICTABIIATh PE3YyJIbTAThl PEIICHUS 3aJlauM, HKCIIEPUMEHTA, UCCIIEA0BaHMS,
MIPOEKTa, CaMOCTOATENbHO BBIOUPATh (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
MPEe3eHTAIlMK U OCOOEHHOCTEN ay TuTOpUY;

MMOHMMATh M HCHOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW W WHIWBHIYaJbHOU
paboOThl MpU peHIeHUH Y4YEOHBIX MaTeMaTHMYeCKHUX 3aJlad, NPUHHUMATh LEb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPIraHHU3aLMI0 COBMECTHOM padoThI,
pacnpenensiTe BUAbl padoT, OrOBapUBaThCs, OOCYKIaTh IMPOLECC M Pe3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPYHHOBBIX (popMax paboThl (00CykaAeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE); BBIIOJHATH CBOK 4YacTb pabdOThl H
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTUMHU YJ€HAMU KOMAaHIbl, OLIEHUBATh
KauecTBO pe3yjbTaTa M KayecTBO CBOEro BKJIaJa B OOIMHA pe3ysibTar IIo
KpUTEpHsM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3. PeryisiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicTBUS

1) Camoopeanuzayusi:

BBISIBJISITh MPOOJIEMBI JUISl PELEHUS B JKU3HEHHBIX U Y4YEOHBIX CUTYyalMsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHATHUS pelleHui (MHAUBUAYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJILHO COCTABJIATh IUIAH, AJITOPUTM pEIICHHs 3a1adu (WM €ro
9acTh), BBIOMPATH CIOCOO pEIIeHUS C YYEeTOM MMEIONUXCS PECYpCoB W
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBAaTb M KOPPEKTHPOBATH BAPUAHTHI
pELICHHI ¢ y4eTOM HOBOM MH(POPMALIHH.

2) Camokormponn:

BJIAJETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIA IpoLecca U pe3ysibTara
pELICHHs] MaTeMaTUYeCKOM 3aa4i, CAMOMOTHBAIIMU U pe]IIeKCUH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHMKHYTh MPU PEUICHUU 3a]1auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH IOCTABIECHHOW LIENN U
YCIIOBUSIM, OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HEJOCTUKEHUSI LIEJIU, HaXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMOYyUOHAbHBLIL UHMETIEKN.!

BBIPAKATh OMOILMH TPU H3YYCHHH MaTEMaTHYECKUX OOBEKTOB M (DaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OLIEHKY PEILICHUS 3a]]a4u.

HPEIMETHBIE PE3YJIBTATHI

7 KIIACC:

1) Wcnonb3oBaTh MOHATHUS MHOXKECTBA HATypaJbHBIX YMCEN, MHOXKECTBA
LEJIBIX YHCeJ, MHOKECTBA PAllMOHAIIBHBIX YHCEJ MPU PEIICHUHU 3aa4, POBEICHUH
paccyxaeHui M gokazaTeiabCTB.IloHMMATh U OOBSCHATH CMBICH MO3UIIMOHHON
3aMUCU HATyPAIBHOTO YHCIIA.

2) BbInonHATh, coueTasi YCTHbIE U MUCHhMEHHBIE MPUEMBbI, apupMeTUYECKUe
JICUCTBUS C pPallMOHAIBHBIMU YHMCJIAMU, UCIIOJIB30BATh CBOMCTBA YMCEI U IpaBUjia
JICUCTBUIA, IPUEMBbI PAIMOHAIIBHBIX BHIYMCIICHUM.

3) BBINOJMHATH AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEIAMHU.

4) HaxoauTh 3HaY€HUS YMCIOBBIX BBIPAXKEHUN, COIEPKAILMX PAllMOHAJIbHbBIC
quclia W CTENEHW C HaTypaJdbHBIM IIOKa3aTesieM, MPUMEHSATHh Pa3HOOOpa3HBIC
CrocoObl ¥ TPUEMBI BHIYUCIIEHHUS, COCTABIISATh U OIIEHUBATH YUCJIOBBIE BHIPAKEHUS
MIPU PEIICHUHU MTPAKTUUECKUX 3aJ1a4 U 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

5) Okpyriare uuciaa ¢ 3aJaHHOM TOYHOCTBIO, @ TakKKe 10 CMBICITY
MPAaKTUYECKONM CHUTyallud, BBINOJHIThL NPUKUJIKY W  OIEHKY pe3yibTaTa
BBIYUCJICHUN, OIICHKY 3HAQYCHUW YHCIOBBIX BBIPAXKEHUN, B TOM 4YHCIE MPH
pELIEHNN MMPAKTUYECKUX 3a/1a4.

6) Pemarh TekcToBbIe 3a7auM apu(METUYECKUM CIIOCOOOM, HCIOIb30BaTh
TaOJNMIIBI, CXEMBbI, YEpPTEXKH, APYrHe CpeACTBa MPEACTABICHUS HaHHBIX IPHU
pelieHnuy 3aaa4.

7) Joka3pIBaTh U MPUMEHSTH MIPU PEIICHUU 33/1a4 IPU3HAKH JIETMMOCTH HA 2,
4, 8, 5,3, 6,9, 10, 11, npuzHaku ACIUMOCTH CyMMbl U HPOU3BEIICHUS LEIbIX
quCen.

8) IIpumeHsATh NpU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PacknanpiBaTh HA MHOKHUTENIM HAaTypalibHbIC YUCIIA.

10) CB0oOOgHO omepupoBaTh MOHATHUAMH: YETHOE YMCIIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YUCIIA.

11) HaxoauTs HauOobIINN OOIIMI 1eTUTENIb U HAUMEHbIIIee 00I1ee KPaTHOE
YUCEN U UCIOJIb30BATh UX MPU PEUIEHUU 3a/1a4, IPUMEHSTh anroput™ EBkinuza.

12) OnepupoBaTh MOHATHEM OCTaTKa IO MOAYJ, MPUMEHSTh CBOWCTBA
CpPaBHEHUU MO0 MOJYJIO.

13) MHcnonws3oBaTth anreOpanveckyrd TEPMHUHOJIOTHMIO U  CHUMBOJIHKY,
MIPUMEHSTH €€ B IIPOIIECCe OCBOCHUS YUeOHOTO MaTepuarna.



14) Hcnosb3oBaTh NOHSATHE TOXKIECTBA, BBINOJIHATH TOXIAECCTBEHHBIE
npeoOpazoBaHus BEIPAXKEHHM, JOKA3bIBATh TOKIECTBA.

15) BbimonuATe JOeUCTBUA (CIOXKEHUE, BBIYMTAHUE, YMHOXKEHUE) C
OJTHOWIEHAMH H € MHOTOWICHAMH, TIPUMEHATh (POPMYJbl COKpPAIEHHOIO
YMHOXEHHsI (KBajpaT M KyO CyMMbI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh
KBa/IpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYUCICHHI.

16) CocrtaBiaTh U pemiarh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUN TIO0 YCJOBHUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJlaud IOJIyYE€HHBIM pe3ynbraT. CTpouTh TIpaUKU JIMHEHHBIX
bynkuuid. CtpouTts rpaduk GyHKIUU y = [X|.

17) OnuceiBaTh ¢ TOMOIIBIO (YHKIHUNA H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsl, pAaCCTOSHUE, LEHA, KOJUYECTBO, CTOMMOCTB,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00heM padOTHI.

18) HaxoauTh 3HaueHne GyHKIUA 110 3HAYCHUIO €€ apTyMEHTa.

19) Tlonumare rpaduueckuii cmocoO TMPeACTaBICHUS U aHaIM3a
uH(pOpMalMy, M3BJIEKaTh M HWHTEPHPETUPOBaTh HH(POpPMAIMIO W3 TpadUKOB
peabHBIX MPOLECCOB U 3aBUCUMOCTEN.

20) Hcnonb3oBaTh CBOMCTBA (PYHKUMH Ui aHain3a Tpa(UKOB peasIbHbBIX
3aBUCUMOCTEH (HynIH (QYHKIMH, [POMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
MIPOMEKYTKA BO3pacTaHusi U yObIBaHUsS (YHKIMM, HAauOOJbIIee W HauMEHbIIIee
3Ha4YeHUs PYHKIHN).

21) Ucnonb3oBath rpaduku AJis UCCIEAOBAHNS IPOLECCOB U 3aBUCUMOCTEH,
IIPU PEILIEHUH 3aa4 U3 APYTUX Y4EOHbIX IPEIMETOB U PealIbHOM KU3HU.

22) Jlenath NPUKHUIKY U OLIEHKY JIMHEWHBIX U YIVIOBBIX BEJIMYMH IIPEAMETOB B
peasibHOM KU3HU, Pa3MEPOB IPUPOTHBIX OOBEKTOB.

23) Bnagets nonsituem «reomerpuyeckoe mecto Touek» (I'MT). Onpenensite
OMCCEKTpPUCY YIVIa M CEpPeAVHHBbIA NEPNEeHIUKYIsAp K oTpe3ky kak ['MT.
[lons3oBatbcs moHsTeM I'MT npu  nokKasaTenbCTBE  I'E€OMETPUYECKHX
YTBEPKJICHUW U NIPU PELICHUU 3a]1a4.

24) Bnagerb TMOHATHEM KacaTeIbHOM K OKPY>KHOCTH, IOJb30BaThCS
TEOpPEMON O MEepPHEeHIUKYISIPHOCTA KacaTelIbHOM W pajuyca, MPOBEIEHHOIO K
TOYKE KacaHMUs.

25) J[loka3plBaThb paBEHCTBO OTPE3KOB KAacaTelIbHBIX K OKPYXKHOCTH,
IIPOBEJICHHBIX U3 OAHOW TOYKH, W IPUMEHATH 3TO B PEIICHUM I'€OMETPUYECKUX
3a/1ay.

26) [oka3piBaTh U MPUMEHSTH MPOCTEHIINE T€OMETPUUYECKUE HEPABEHCTBA,

MIOHUMATh UX MPAKTHYECKHUI CMBICI.
8 KJIACC:



1) IlonuMath ¥ HKCMONB30BaTh MPEJCTABICHUS O PACIIUPEHUHM YHUCIOBBIX
MHOECTB.

2) CBoOomHO  omepupoBaThb  MOHATHSAMH:  KBaJApaTHbIA  KOPEHb,
apu(pMETUUECKUI KBAJpPaTHbI KOPEHb, HPPALMOHAIBHOE YHUCIO, HAXOAUTh,
OLICHMBAaTh KBAJpPATHBIE KOPHHU, UCIOJIb3Ys NPU HEOOXOJMMOCTU KaJbKYJSATOD,
BBINIOJIHATH MPE0Opa30BaHMS BBIPAXKEHUM, COJEPXKAIIMX KBAJpaTHbIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYalIbHbBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIbHBIX
qucell JJIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300paxkaTh NEeHCTBUTEIbHBIC
Yuclia TOYKaMU Ha KOOPJUHATHOM MPSMOH.

4) Vicnonb30BaTh 3aMucy OOJIBIIMX U MAJIBIX YHCEI C TTOMOIIBIO I€CSITHUHBIX
npobeit u cremenedd yucia 10, 3amuchiBaTh W OKPYIJIATh UYUCIOBBIE 3HAYCHUS
pEeaTbHBIX BEIUYHUH C UCIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHUI.

5) CBoOoAHO oOmnepupoBaTh MOHSATUEM OCTaTKa MO MOAYJI0, NPUMEHATH
CBOICTBA CPAaBHEHUM MO MOAYJIIO, HAXOIUTh OCTATKU CYMMbI U IIPOU3BEACHUS IO
JTAHHOMY MOZAYJIIO.

6) Haxonute qomycTUMbIE 3HAYEHUS! IEPEMEHHBIX B APOOHO-PAIIMOHATIBHBIX
BBIPAXKEHUSIX.

7) [IpuMeHsATh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

8) BeimonaHATh TmpuBeACHUE anreOpandyeckux Japobet Kk  oluieMy
3HAMEHATellI0, CI0KEHHUE, YMHOKEHHE, JICTICHHE alNreOpandecKux Apooei.

9) BpIIONHATE  TOXKIECTBEHHBIE  MMpeoOpa3oBaHUs  PAIlMOHAIBHBIX
BBIPAYKCHU M.

10) IIpumenary mnpeoOpa3oBaHUsl BBIPAKEHUN JUIsI PEIICHUS PA3THUHBIX
3a/1a4 U3 MaTEMATHKU, CMEKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

11) TlpumeHsATh NOHSATHE CTENEHU C LEIbIM [OKAa3aTeJIeM, BBIMOJHIThH
npeoOpazoBaHus BEIPAKECHHM, COIEPIKALNX CTEIICHH C IENIBIM MOKa3aTeeM.

12) Haxoauth JOMyCTUMBIE 3HAYEHHUsS] MEPEMEHHBIX B BBIPAKECHUSX,
coJiep KallluX apuPpMETHUECKUE KBaIpaTHbIE KOPHHU.

13) BoinosiHATh NpeoOpa3oBaHusl UPPALMOHATIBHBIX BBIPAXKEHUH, UCHOIB3YS
CBOWCTBA KOPHEM.

14) Pemiath 1poOHO-paliMOHaIbHbIE YPABHEHUS.

15) Pemath nuHelHble ypaBHEHHUS C NapamMeTpaMH, HECJIOKHBIE CHUCTEMbI
JMHENHBIX YPaBHEHU C MapaMeTpamu.

16) I[IpoBOAUTH HCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI, B TOM YHUCIIE
C TNpUMEHEHHEeM TrpadUUYecKuX TMpeJCcTaBleHUuN (yCTaHAaBIMBAaTh, WMEET JIH
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIIM HMEET, TO CKOJIbKO, U
npoyee).



17) IlepexoauTs OT cIOBECHOUW (HOPMYIUPOBKH 337a4d K €€ alredpandecKkon
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

18) IlpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLEHKH,
pelaTth JMHEWHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOM U KX CHCTEMBI, J1aBaTh
rpauuecKy0 WLTIOCTPALMI0O MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IloHumaTh W HCMIONAB30BaTh (PYHKIMOHAJBLHBIE TIOHATHS U  S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs1), ONMPENCNSATh 3HaueHuEe (QYHKIHMH IO
3HAYEHHUIO ApTYMEHTa, OIPEIeNsATh CBOMCTBA (DYHKIINM MO ee rpaduky.

20) Ctpoutb rpaduku QyHKIUH, OMUCHIBATH CBOMCTBA YMCIOBOU (YyHKIIUU
no ee rpaduky. Pacno3sHaBaTb OCHOBHBIE BHJIIBI UYETHIPEXYTOJIBHUKOB, WX
AJIEMEHTHI, MOJb30BaThCS UX CBOMCTBAMHU MIPHU PEUICHUH F€OMETPUYECKHX 3aj1ad.
PaznmuuaTte mpu3HaKM W CBOWCTBA mapajuiesiorpaMMa, poM0a W MpsSIMOYTOJIbHHKA,
JIOKa3bIBaTh WX W YBEPEHHO TMPUMEHSATH MPU PEUICHUH T'C€OMETPUYECKUX
3aay.Pacrio3HaBath IEHTPaIbHO-CUMMETPUYHBIE (UIYpbl U HCIOJIB30BaTh HX
CBOICTBA IIPU PEUICHUU 3a]1a4.

21) Bnanerp NOHATHSMU NMOAOOUS TPEYTOJIBHUKOB, KO3 (dULIMEeHTa No100us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX TPEYTOJbHUKOB. MIMETh npeicTaBieHue o
npeoOpa3zoBaHuu 1MoAoOus U 0 NMonoOHbIX ¢urypax. Ilonp3oBarbes mpU3HAKAMU
nojI00Msl TPEYTroJbHUKOB MPU PEIIEHUH TeoMeTpHuecKuX 3ajad. JlokasbiBaTh U
MIPUMEHSTh OTHOIIEHUSI IPOIMOPIUOHATIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJbHHUKAX.
JlokasbiBaTh U puMeHsATh Teopemy Daneca. [I[puMeHaTs nmojgodue B MPaKTUYECKUX
3a/1a4ax.

22) BwBOOUT, W WCHOJB30BaTh MpocTeliue (GOopMyNbl sl TUTOMIAAH
TPEYTOJIbHUKA, TTapajljIeiorpaMma, poMOa U Tparnenud. BerauciasaTs (pa3nuaHbIMU
cnoco0amMu) IIOMAAL TPEYTrONbHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(mOJIB3yYSCh, TA€ HEOOXOIUMO, KATbKYISATOpOM). [IpuMeHsITh METO MToIIaaei AJist
pelieHus 3a1a4. 3HaTh OTHOLLIEHHUE IJIOMAJeH NOJ00HBIX (PUTYp U IPUMEHSTH MPU
petenuu 3aaa4. [[puMeHsATh MOTy4YeHHBIE YMEHUS B MPAKTUYECKUX 3a/1a4dax.

23) [IlpumeHsT, TOJy4YECHHBIE 3HAHWUSA HAa TMPAKTUKE —  CTPOUTH
MaTeMaTUYeCKUe MOJECNM s 3a/Jady  peaJlbHOM KU3HM U MPOBOAMTH
COOTBETCTBYIOIIUE BBIUUCICHUS C NPUMEHEHUEM TMOJ00US U TPUTOHOMETPHUH
(TONIB3YSCh, T/Ie HEOOXOAMMO, KATbKYJISITOPOM).

9 KIIACC

1) CBobOogHO omepHpoBaTh MOHATHIMHU: KOPEHb N- CTENEHHU, CTEIECHb C
palMOHAJIbHBIM [IOKAa3aTelieM, HaXOAUTh KOPEHb n-i CTENEeHW, CTENEHb C



palMoOHANbHBIM TOKAa3aTeNIeM, HCIOJb3ys MpPH HEOOXOAMMOCTH KalbKYJSATOP,
IIPUMEHSATH CBOMCTBA KOPHS N-i CTENEHHU, CTENIEHU C PallMOHATIbHBIM IT0KA3aTENIEM.

2) cnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEIN MPU PEILICHUH
3aJ1a4, MPOBEJCHUU PACCYXKACHUI U I0Ka3aTeNIbCTB.

3) CpaBHMBaTh W yHOPAJIOYMBATH JACHCTBUTENIbHBIE 4YHUCHA, OKPYIJIATH
JEUCTBUTEIbHBIE YHCIIA, BBIOJIHATh NIPUKUAKY PE3YJbTaTa BBIUUCICHUH, OLICHKY
YHCIJIOBBIX BBIPAKEHUM.

4) CB0OOOJHO ONMEpUPOBATH IMOHATHEM KBAJPATHOIO TpEXuseHa, HAXOAUTh
KOPHHU KBaJpaTHOTO TPEXWICHA.

5) PacknaasiBaTh KBaIpaTHBIN TPEeXUJIeH Ha JTMHEHHbBIE MHOXKHUTEIIH.

6) Pemath HecnoXKHbBIE KBaIpATHBIE YPABHEHUSI C TAPAMETPOM.

7) Pemiath HECHOKHBIE CUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMeTpPOM.

8) Pemarp ypaBHEHHUs, HEPABEHCTBA W HX CHUCTEMBI, B TOM YHCIE C
OTpaHUYCHUSIMU, HATIPUMED B 1LICJIBIX YHCIIAX.

9) IlpoBoauTH HcCIENOBaHUS YPABHEHUI M CUCTEM YpaBHEHMI, B TOM YHCIIE
C MNPUMEHEHHEM TrpapUUYecKux MpeAcTaBIeHUN (yCTaHaBIMBATh, HMEET JH
YpPAaBHEHUE WM CHUCTEMA YPAaBHEHHMH pEIIEHHUS, €CIIM HMEET, TO CKOJIbKO, M
npouee).

10) Pemiath TEeKCTOBBIE 3a/1aUU alreOpPaNvYECKUM CIIOCOOOM.

11) Ucnonb3oBaTh ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMbI JJIsi COCTABIICHUS
MaTeMaTUYeCKOW MOJEIM pPEalbHOM CUTyalud WIA TPUKIAJHOW 3a]ayH,
MHTEPIPETUPOBATH MMOJTYyUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

12) CB0OOOIHO OMEpUpPOBATH MOHSATUSMU: 3aBUCUMOCTH, (PYHKIHS, rpaduk
byHKIMK, TpsMas MPOMOPIHMOHATIBHOCTh, JIMHEWHAass GyHKUIUS, oOpaTHas
IPONOPLUOHATIBHOCTD, Tapaboa, runep0osia, KyCoUHO-3aJaHHast (PyHKILIUA.

13) HccnemoBath QyHKIMIO MO €€ TrpaduKy, yCTaHABIMBATH CBONCTBA
byHKImMii: o0JacTh OMpeneieHHs, MHOXECTBO 3HAueHUH, HyIu (yHKIUH,
IIPOMEKYTKA 3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUsi U yObIBaHUS,
YETHOCTh U HEYETHOCTb, HANOOJIbIIIEE U HAMMEHBIIEE 3HAYEHUS, ACUMITOTHI.

14) Pacno3HaBarth KBagpaTHuHyl (QyHKIHMIO 10 (opmylie, TPUBOIUTH
MpUMEPDHI KBaAPATUUHBIX (YHKLIMNA U3 peaabHOM KU3HU, PUBUKHU, TEOMETPHH.

15) Onpenensats mnonoxenue rpaduka KBaApaTUYHOM (YHKIMH B
3aBUCUMOCTH OT €€ KO3 (HUIIMEHTOB.

16) Crpoutrb rpapuk KBaApaTUYHON (PYHKIMU, OIMKUCHIBATH CBOWCTBA
KBaIpaTUYHON PYHKIUMU IO €€ rpaduKy.

17) Ucnonb30BaTh CBOMCTBA KBaAPATUIHON (DYHKITMH JJIs1 PEIICHUS 3a1a4.

18) Ha mpumepe kBampaTudHOi (GyHKIUU CTPOUTH rpaduk (QYHKIHH Yy =
af(kx + b) + ¢ ¢ momomisio peoOpazoBanmii rpaduka GyHkuu y=f(x).



19) WUnmoctpupoBaTh ¢ NOMOIIBI0 rpaduka peajbHYI0 3aBUCUMOCTH HIIA
IIPOLIECC 10 UX XaPAKTEPUCTHKAM.

20) CpoOogHO  omepwpoBaTh  MOHATUSIMHU:  MOCIEIOBATEIbHOCT,
apu(pMeTHUeCcKas U FeOMEeTpUYeCcKas MPOrpeccu.

21) 3anmaBaTh MOCIEAOBATEIBLHOCTH Pa3HBIMHU CIIOCOOAMU: OINUCATEIIHHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BbINOMHATH BBIYUCIEHUS C UCIOJB30BaHUEM (HOPMYJ N-TO YIeHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOTPECCHl, CYMMBI MIEPBBIX N YJIEHOB.

23) U300paxkaTh 4iEHbI MOCJIEAOBATENLHOCTH TOYKAMU HA KOOPIUHATHOM
IIJIOCKOCTH.

24) Pemiath 3a/1a4M, CBSI3aHHBIE C YHMCIIOBBIMU IOCIIEI0BATEILHOCTSIMU, B TOM
YHCIIe 3aJla4d U3 PeabHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOPA, MU(PPOBBIX
TEXHOJIOTHUH).

25) Pacno3HaBath W NOPUBOAUTH TMPUMEPHl KOHEYHBIX U OECKOHEYHBIX
MOCJIEJOBATENbHOCTENW,  OTPAHMYEHHBIX  IOCJIEA0BATENIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaOIINX ) MOCIEI0BATEILHOCTEH.

26) HWmerp mnpenacraBieHHE O CXOJAMMOCTH TOCIIEIOBATENbHOCTU, YMETh
HaXOJUTh CyMMY O€CKOHEUYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTrPECCU.

27) [lpumeHsATh METOJI MaTeMaTUYECKON MHIYKIIMHU TIPU PEIICHUH 3a]1a4.

28) Jloka3bIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHSATh UX JJIs
HAXOXKJEHUSI PA3IUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIpU PEUIEHUH TEeOMETPUYECKUX 3aj1ay. [IpuMEHSTh MONydYeHHBIE 3HAHHUS IIPU
pEUIEHUHU PAKTUYECKUX 3a/1au.

29) IlpuMeHSATH TPUTOHOMETPHUIO B 3ajayax Ha HAXOXKICHUE IUIOIIAJIH,
BBIBOJAWTh M BJIQJAE€Th TPUTOHOMETPUYECKUMHU (popMylrnamMu IS TUIIOMIATH
TPEYTOJIbHHUKA, IMapajuieyiorpaMMa, pomM0a, Tpamnelyd, BBIBOJUTH U TPUMECHSTH
dbopmymy ['epona u hopmyy ISl TUIOIIAANA BBITYKIIOTO YETHIPEXyTOIhHUKA.

30) MmeTp mnpeacTaBlI€HHE O TOMOTETUU, NPUMEHATh B MPAKTHUYECKUX
CUTYaLHSIX.

31) Ucnonb3oBath TeopemMbl UeBbl 1 MeHemnast mpu pelieHuu 3a1a4.

32) Hcnonbs30BaTh TEOPEMbl O BIOUCAHHBIX YIJaX, YIVIAX MEXIy XOpJaMu
(CexyImuMHM) U yriie MeXa1y KacaTelbHON U XOPI0H IPpH pelIeHUH TeOMETPUUECKUX
3amad. Jloka3plBaTh W NPHUMEHATH TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpH, O
MIPOU3BEACHUU OTPE3KOB CEKYLIUX, O KBApaTe KacaTeIbHOM.

33) Bunanmers nmoHATHEM KOOpPJMHAT HA ITUIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsMOM Ha TIJIOCKOCTH. BrajmeTs NOHATHSAMU yriaoBoro koddduimenta wu
CBOOO/IHOTO 4JIEHA, MOHUMAaTh WX T'€OMETPUUECKUN CMBICI U CBSI3b YIJIOBOTO
KodpduueHTa ¢ BO3pacTaHWEM U YObIBaHMEM JHHEWHON (QYHKIHH. YMETh



pemarb METOJOM KOOPAMHAT 33JauM, CBS3aHHBIE C NapAJUIEIIBHOCTBIO U
MEPHEHIUKYJISIPHOCTBIO MPSAMBIX, MEPECEUYECHUEM NPSIMBIX, HAXOXKJIECHUEM TOUYEK
IIEPECEUYCHUSI.

34) BeIBOAMTH W BIIAJETh YpaBHEHUEM OKPYKHOCTH. Vcmosb30BaTh METON
KOOpPAMHAT Il HAXOXJEHUs IEPECEYEHUN OKPYKHOCTEW M NpsAMbIX. Braaers
dbopMmynamMu paccTOSHHUS OT TOYKHM A0 MPSAMOM, IUIOMIA[M MapajiejorpaMma B
KOOpJIMHATaX, MUMETh NOHATHE 00 OpHeHTHpPOBaHHOH miomaau. [loap3oBaTbes
METOJIOM  KOOpJMHAT Ha IUJIOCKOCTH, MPUMEHSATh €ro MpH  PEHICHUH
F€OMETPUYECKUX W TMPAKTUYECKHX 3anad. [IpuMeHATh MeToJ KOOpIWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3aadax.

35) BnageTs MOHATHEM BEKTOpA. YMETh CKJIAAbIBATh U BBIYUTATH BEKTOPHI,
YMHOXaTh Ha YHCJIO, BIAJETh MPaBWIAMHU TPEYrOJbHUWKA W Mapajuiesiorpamma.
Branerp npakTUYECKMMHU HMHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BeKTopa. BiaaeTh CI0KEHMEM U BBIUMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCJIO B KoopauHarax. MIMeTs npeacTtaBieHue o 0asuce
(Ha mockocTH). PackinaapiBath BEKTOpHI 0 0a3ucy. PacknanpiBaTe BEKTOPHI CHII €
MOMOILBIO MPOEUUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOIICHHM. [IpuMeHATH
MOJIyYEHHbIE 3HAHUS B IPOCTEHIINX (PU3NYECKUX 3aadax.

36) Bnanerp moHATHEM CKaJSPHOTO MPOU3BENIEHUS BEKTOPOB, IOHUMATh €0
FEOMETPUYECKAN CMBICII M YBEPEHHO TIIOJIb30BATHCSI €0 BBIPAKEHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEACHUS
U €ro CBA3b C MpOeUUpOBaHUEM. [[pUMEHATH CKAIIpHOE MPOU3BEAEHUE BEKTOPOB
JUIS. HAXOXIEHUS JJIMH W YIJoB. Pelarb reoMeTpuyeckue 3aadyd C MOMOUIBIO
CKaJIIpHOTO Npou3BeAcHUs. VCIoIb30BaTh CKAIIPHOE NPOU3BEACHUE BEKTOPOB B
anreOpandyecKux U (PU3HUECKUX 3aJ1auax.

37) Buanerb NOOHATUSMH  MOPABUIBHOIO  MHOTOYTOJbHUKA,  JIJIMHBI
OKPY>KHOCTH, JJIMHBI YT OKPY>KHOCTH M PaJUaHHOM MEpbl yIJia, BBIUUCIATH
mion@aaes Kpyra u ero 4acted. I[lomummare cmbicn uncna 7. [IpumMeHsTh
MOJIyYEHHbIE YMEHHUS MPU PELICHUU MPAKTUYECKHUX 3a/]ad. 3HaTh HMCTOPUYECKHE
cBeZieHUs1 00 M3MEPEHHH JITTMHBI OKPY>KHOCTH U TUIOLIAAH Kpyra.

38) NMeth mpenacraBieHue O MpeoOpa3oBaHUU IIJIOCKOCTH, O JIBUKEHUSX.
HaxonuTe ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPhl MOBOPOTA, HAXOAUTH
KOMITO3UIIMM TPOCTEHIMX mpeoOpa3zoBaHuid. [IpuMeHsATh IBUKEHUS IJIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

39) IlpuMeHSThP TONYYEHHbIE 3HAHUA HAa TMPAKTUKE — CTPOUTH
MareMaTU4ecKHue MOAENH JJIsl 33a/Jad  pealbHOW JKM3HU U MPOBOAUTH
COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM TI0JI00US U TPUTOHOMETPUIECKUX
byHKIUN (TTOJIB3YSICh, TI€ HEOOXOIUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/iesioB U TeM KounuecTBo OcHoBHOe OcHOBHBIE BHbI (ungposbie)
e NPOrpamMMmbl 4yacos cojepKaHue NAeATeJJbHOCTH o0pa3oBaTe/bHbIE
pecypcbl
Ucropus
BO3HUKHOBEHHUS U
pa3BUTHUS
TEOMETPHH.
[TonsTus:
aKcuoMa,
TeopeMa, CemuHap: u3
CBONCTBO, UCTOPUH
MPU3HAK, BO3HUKHOBEHUS U
JI0Ka3aTeNbCTBO, pa3BUTHS
OneMeHThl ucTopuu. O0IIHEe MOHATHS 10 orpesieeHuE. reometpund. MuHu-

reoMmeTpun. OCHOBHbIE PUTYPBI

NHcTpymeHTsI U1
W3MEPEHUN 1
ITOCTPOEHUM.
B3anmuoe
pacIoyioxkeHne
TOYEK Ha IPSIMOM.
N3zmepenne
JUIMHBI OTPE3Ka,
paccTosiHue
MEXly TOUKaMHU.
B3anmuoe

HCCIe0BaHUE: YTO
TaKoe, Teopema,
CBOICTBO, IPU3HAK,
JI0Ka3aTebCTBO,
omnpeaeneHue




pacnoiokeHue
MPSMBIX.
Jlomanas. Buapl
JIOMaHbIX. JlnuHa
JIOMaHOM.
MHOTroyroIbHUKH.
IlepumeTp
MHOT'OYT'OJIbHHUKA.
ITonsitue o
BBIITYKJIBIX U
HEBBIMYKJIIBIX
MHOT'OYTOJIbHUKaX




Yucna u BeIUMCIeHU. J[eInMOoCTb.
Cro)XeTHBIE 3a0a4u

JemumocTs u eé
CBOICTBA.
[Tpusznaku
JIETMMOCTH Ha 4,
6,8, 11.
[Ipuznaku
JIEIUMOCTH Ha 7,
13
(YHUBEpCaIbHBIN
cnoco0). Pemrenue
3a7a4
MOBBIIIIEHHOMN
CJI0’KHOCTH.
Pemenue 3anau Ha
JETTUMOCTb.
Apudmernueckuit
METO/I pelIeHUs
CIO’KETHBIX 3aJ71a4

HccnenoBarenbeka
s pabora:
JEIUMOCTh U ee
CBOMCTBA.
Huckyccus:
COOTHECEHHE THUTIa
3aJ1a4M U MOJICIIH.
CpaBHeHue
apu(pMeTHYECKOro
U anredpanveckoro
METO/a PeLIeHUs
3aja4; JOCTOMHCTBA
U HEJIOCTATKH.
Maremarnueckoe
COpPEBHOBaHHE —
pelieHue
CIO)KETHBIX 3a/1a4
pa3HBIMU METOJIaMHU

Tpeyronbauku. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB

TpeyroibHUKHU.
PaBHbIe
TPEYTOJIbHUKU B
T€OMETPUYECKUX
KOH(UTypaIusx.
[Ipusnaku
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3nakn
paBeHCTBa
MIPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.

IIpakTukym no
pELIEHUIO 3a/1a4.
Hccnenosanue:
paBHbIE
TPEYTOJIbHUKH B
F€OMETPUYECKHUX
KOH(UTYpanusx




[Tepnenaukymnsp u
HaKJIOHHAs

[IpencraBinenue
3aBUCHUMOCTH
MEXIy
BEJIMYMHAMU B
BUJE GOPMYJIBL.

Crenenn,
[IpakTukym no
MHOTOYJICHBI,
pEIIEeHUI0
npeoOpa3oBaHue
IIPAKTHKO-
MHOT'OYJICHOB,
. OPUEHTHUPOBAHHBIX
JEUCTBUSA C
3aJa4 Ha
MHOTOYJICHAMH.
HaXO0XJICHHE
MHorouieH
HEU3BECTHBIX
AnreOpanyeckre BhIpaKeHHUS 10 CTaHAAPTHOTO
BEJIMYUH C
Buga. CteneHn
IIPUMEHEHUEM
MHOT'OYJICHA. P
OpMy.IL.
Kopuu MY
HccenenoBarenbeka
MHOT'OYJIEHA.
1 paboTa: KaK
Haxoxnenue N
. HalTH KOPEHb
KOpHEH
MHoOrouseHa?
MHOT'OYJICHA.
JlokazaTenbCcTBO
TOXaecTB. PazHble
MOJIXOJIbI K
JI0Ka3aTeJIbCTBY
TOXJIECTB
TpeyroJbHUKU U TEOMETPUUECKUE 4 CooTHoleHus HccenenoBarenbeka

HEPaBEHCTBA

MEXJly CTOPOHAMU

1 pabora (B TOM




U yTiIamMu
TPEYTroJIbHUKA.
HepasenctBo
TPEYTroJIbHUKA.
HepagsenctBo o
JUIMHE JJOMAHOMH.
Hepagsenctso
MEXKIY
NEePHEHANKYISIPOM
Y1 HAKJIOHHOM.
Paccrosnue ot

YUCIIE C
HCITIOJIb30BAaHUEM
«MaTEeMaTUYECKUX
MaKETOBY):
F€OMETPUYECKHE
HEpaBEHCTBA.
IIpakTuKy™m 1o
pELIEeHUIO
IIPAKTHKO-
OPUEHTUPOBAHHBIX
3az1ad.
MonenupoBaHue ¢

VYpaBHEHHUs U CUCTEMBI YPAaBHEHUI

. IOMOILBIO
TOYKH JI0 IIPSMOU
MIPOTPaMMHBIX
CpEICTB
PaBHOCHMIBHOCTH CaMOoCTOSTEIBHOE
ypaBHEHUI OTKpBITHE:
JInnennbie JIMHENHEIE

YpaBHEHUS U UX
CUCTEMBI.
Ornpenenenue
4yucaa KOpHEH
JINHEMHOTO
ypaBHEHUS.
Pemenue
JIMTHEWHBIX
YpaBHEHUH,
COZIEPIKAIIMX 3HAK
MoxyJs. Pemenue
JIMHEHWHBIX

ypaBHEHUS U
HEPaBEHCTBA C
napaMeTpamMu U ux
CHCTEMBI.
HccnegoBaTenbcka
s pabora (B TOM
YHCIIE C
HCIIOJIb30BaHUEM
«MaTeMaTHYECKHX
MaKETOBY):
JIMHEHWHBIE
YpaBHEHUS,




YpaBHEHUH ¢
napaMeTpamu.
Pemenne cucrem
JIMHEMHBIX
ypaBHEHUI
pa3HbBIMU
METOJaMH

coeprKalue 3HaK
MOJTYJISI.
[IpakTukym o
pELICHUIO 3a/1a4: OT
MPOCTOTO K
CII0)KHOMY —
pelIeHHE CUCTEM
JIMHEUHBIX
ypaBHEHUN
pa3HbIMU
METOIaMH.
MareMaTudeckoe
COPEBHOBAHUE —
pelienue
MaTeMaTHYECCKUX
3a/1a4 10 TeMe

OceBas cummeTpus

@urypsl ¢ 0CeBOI
CUMMETpHEN.
[Ipumepsr
CUMMETpUU B
OKPY>KAIOIEM
MHupe

HccenenoBarenbeka
1 pabora (B TOM
quCIIE C
HCIIOJIb30BaHUEM
«MaTEeMaTUYECKUX
TIAKETOBY).
ITocTpoenue
Mojenel (B Tom
YHCIIE C
UCIIOJIb30BaHUEM
«MaTEeMaTUIECKUX
naketoBy). [Ipoexr:
CUMMETpHS B




OKpY’KalolleM MUpe

Cymma

BHYTPEHHUX [TpakTHKyM 110

YTJIOB pelIeHuto

MHOTOYTOJIbHUKA MIPAKTHKO-

¥ CyMMa BHEIITHUX | OPHUCHTHPOBAHHBIX

VTJIOB BBITYKJIOTO 3ajad.
MuoroyroasHUKA. OKPYKHOCTh

MHOTOYT'OJIbHUKA. HccnenoBarenscka

Kacarenbnas u g paboTa: B3auMHOE

ceKyImas K pacroso)eHue

OKPYKHOCTH. OKPYHOCTHU U

OKpY>KHOCTb, MPSIMON

BIIMCAHHAs B YTOJI.

[Touck obnactu

oTpesieNeHus U

MHO>KECTBa

3HaYeHUI HccnenoBarenscka

dbyHKIHM. g paboTa (c

Hcnonb3oBanue HCIIOJIb30BaHUEM

pa3IMYHBIX «MaTeMaTUYEeCKUX
Oy CIIOCOOOB 3aJaHus | IAaKeTOB»): B TOM

GyHKIIH. YHCIJIE CPAaBHEHHE

Hcnons3oBanue CBOMCTB (PYHKIIMH U

CBOUCTB (pyHKLUH
ISl aHAJIM3a
rpauKoB
peanbHbIX
3aBUCUMOCTEN
(aymu QyHKIMH,

uX rpauKoB B
3aBHCUMOCTH OT
apamMeTpoB




MIPOMEKYTKH
3HaKOTIOCTOSTHCTBA
byHKIHH,
MIPOMEKYTKH
BO3paCTaHHs U
yOBIBaHHS
byHKIHH,
HauOobIIee U
HauMEHbIIIee
3HAYCHUS
¢byHKIUN).
I'paduku,
KyCOYHO-
3aJlaHHbBIC
byHKIIUU

10

reOMGTpI/I‘-IeCKI/IG MECTA TOYCK

B3anmuoe
pacroyioKeHue
OKPY’>KHOCTHU U
IPSAMOM.
IIpumepsl
T€OMETPUYECKUX
MeCT TOYEK Ha
IIJIOCKOCTH.
Meron
F€OMETPUYECKUX
MeCT TOYEK IIPH
penieHnmn
F€OMETPUYECKHUX
3a1a4

IIpaxTuxym:
IIPAKTHKO-
OpUEHTUPOBAHHbBIE
3a/1a4M Ha
B3alMHOE
pacnosokeHue
OKPYHOCTHU U
IPSIMOIA.
CamocrosTenbHOe
OTKPBITHE: YTO
takoe [MT?
IIpakTukym no
pELIEHUIO 3a/1a4 Ha
I'MT




OBHIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME
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8 KUIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM KounuyectBo OcHoBHOE OcHOBHBIE BHAbI (undposbie)
n/n NporpamMMmbl 4acoB coJepKaHue AeATeJIbHOCTH o0pa3oBaTe/bHbIE
pecypchbl
KBanpaTHbIii KOpEHbD.
Beinonuenue
omnepauui ¢
[IpakTukym o
UPpaLMOHATIBHBIMHU
PELIEHUIO 3a/1a4: OT
yyciamu. TOYHOCTh
MPOCTOrO K
Yucna v BeruucieHust (KBaapaTHbIe NPUOIKEHUS
CJIIO)KHOMY.
KOPHU, UppallMOHaIbHbIEC YUCIIA, 10 MPPALMOHATIBHOTO Y
Hccnenosarenscka
CTETIECHH) YKCJIa MPU PEIICHUN
g pabora.
3ana4. OKpyTriaeHue
KBanparusie
UPpALMOHATBHBIX
KOpHH.
qucell, TPUKUIKA
pe3ynbTara
BBIYMCIICHUI
HpobHo-
paluoHaIbHbIE
BBIPAKECHHUSL.
IIpakTukym mno
Crenenu.
pELIEHUIO 3a/1a4: OT
AnrebpanuecKue BEIPaKESHUS 4 Brimonnenue
IIPOCTOTO K
TO>/1I€CTBEHHBIX
. CJII0)KHOMY
npeoOpa3zo—"BaHUI
palOHAIbHBIX

BBIPKECHUIN




[Tapannenorpamm,
€ro MpU3HAKHU U

IIpakTukym no
PEIIEHNUIO 3a/1a4: OT

CBOMCTBA.
IIPOCTOrO K
[IpsAMOyTroJIbHUK,
CII0)KHOMY.
poMO, KBaapar, ux
YeTpIpexXyroibHUK! 8 Uccnenosarenncka
MIPU3HAKU U
. s pabora.
cBoiicTBa. Tpanenus.
3HaKoOMbIe
PaBHOOenpeHHast
. HE3HAKOMBIE
Tpanenus, e
. YEThIPEXYTOJIbHUKU
CBOMCTBA U MPU3HAKU
KBanpatHbie Uccnenosarenncka
YpaBHEHUS. a1 paboTa:
Onpenenenue PaBHOCUJIBHOCTb U
PaBHOCUJIBHBIX CJIE/ICTBHE.
YpPaBHEHUH. IIpakTuKy™m 1o
IIprMeHeHrEe CBOMCTB | PELICHUIO
ypaBHEHUH C OJTHOM CIOJKETHBIX 3a71a4.
[IEPEMEHHOM. IIpakTukym 1o
Onpenenenue PELICHUIO 3a/1a4: OT
KOJIMYECTBa MPOCTOrO K
YpaBHEHHUs 1 HEPABEHCTBA 12 .
JeUCTBUTENbHBIX CJII0)KHOMY —
KOpHEHN KBaJIpaTHOTO JIpOOHO-
ypaBHeHus1. Pemienne | panuoHalibHbBIC
JIpOOHO- YpaBHECHHS.
paLMOHAIBHBIX Uccnenosarenscka
ypaBHEHUH, s paboTa (B TOM

CBOJISIIITNXCS K
JIMHEWHBIM WITH K
KBaJpaTHBIM
YpPaBHEHUSIM,

qrcie ¢
UCTIOJTb30BAaHUEM
«MaTEeMaTHICCKHIX
MAaKETOBY):




UCTIOJIb30BaHHE
METO/a 3aMEHBI
MIEPEMEHHOM.
Penrenue TekcTOBBIX
3aja4
anreOpanvdecKuM
CIOCO0OM: TIEpeXo/
OT CJIOBECHO# hopmy-

LenTpanbHO-cUMMETpUUYHBIE (PUTYPHI.
[IponopriroHanbHbIE OTPE3KH.
[Tono6ue. [IpeobGpazoBanue moaoousl.
[Tnomanu.

rpadudeckas
JUPOBKHU yCIIOBUS
UHTEPIIpeTaLNs
3a/1a4u K .
. ABHEHUH C IByMs
anreOpanyeckon P Y
MEePEMEHHBIMH.
MOJIENIN ITyTEM
MonenupoBanue
COCTaBJICHUS
pa3IUYHBIX
ypaBHEHUS; peleHue .
CUTyalui
COCTaBJIEHHOTO
YpaBHEHUS;
WHTEpIpETaLHs
pe3yJbTara.
I'paduueckas
WHTEPIpETaIHs
YpPaBHEHUH C JIBYMsI
nepeMeHHBIMU
dopmyIupoBKa CamocTosTenbHOe

onpeaeneHus u
J10Ka3a-TeJIbCTBO
CBOWCTB LEHTPAJIbHO-
CUMMETPUY-HBIX
¢uryp. Cpennss
JIMHUS TPEYTOJIbHUKA.
Cpenusis mTuHUA

OTKPBITHUEC: YTO
TaKoe
npeoOpas3oBaHue
nonobus?
HccenenoBarenbeka
g paboTa (B TOM
qrcIe ¢




Tpaneuuu. Teopema
®daneca.
[TponopimoHanbHbIE
oTpe3ku. BeeneHnue
MTOHSATHS
peoOpa3oBaHus
MOA00US ¥ MOAOOHBIX
¢uryp. CooTHOIICHUS
B ITOJTOOHBIX
¢burypax. 3agaun Ha
HaXO0XKICHUE
ILJIOIIAAH C
HCIIOJIb30BaHHEM
pa3OueHus Ha YacTH U
JOCTpanBaHUE.
Mertoa noiaaei.

UCIIOJIb30BaHUEM
«MaTeMaTUYECKUX
MaKETOB»): 4TO
Takoe (paxTan?
IIpaxTukym 1o
PELICHHIO 3aa4

Jlokxa3arenbcTBa HEPABEHCTB

O1ieHKa 3HaYCHUS
BBIPAKEHHUS C
HCIIOJIb-30BaHUEM
HEPaBEHCTB.
[IpuMeHeHne CBOWCTB
HEPABEHCTB B XOJI€
peLIeHUS 3a/1a4.
Ornpenenenue
PaBHOCUITBHBIX
HEPABEHCTB.
JlokazaTenbCcTBO
HepaBeHCTB. Pemenue
TEKCTOBBIX 33]1a4 C
IIOMOIILIO JIMHENHBIX

IIpaxTrueckas
pabora:
IIOCTPOEHUE
MOJEIIEH —
HEPAaBEHCTBO KaK
MOJIEJIb peabHOU
CUTYallUH.
CamocTosTenbHOe
OTKPBITHE: METO/IbI
JI0Ka3aTesIbCTBa
HEPaBEHCTB.
Maremarnueckoe
COpEBHOBaHHE —
peneHue 3ana4y




HEPABEHCTB C OJJHOM
MIEPEMEHHOM.
HUccnenosanue
JIMHEUHOTO
HEPaBEHCTBA C OJTHOM
MEPEMEHHOM C
napamMeTpom

pa3HBIMU
METOHaMH.
Uccnenosarenncka
s paboTa: TuHEeHHOE
HEPaBEHCTBO C
OJTHOY TIEpEMEHHOM
C IapamMeTpoM

[TpssMoyronbHbIE TPEYTOJbHUKI

Teopema [Tudaropa u

ee MpUMEeHEHHE.
JlokazaTenbCTBO
COOTHOIIICHUH MEXTY

MMpOoNnoOpHHUOHAJIbHBIMHA

OTpE3KAMH B IIPSIMO-
YTOJIBHOM
TPEYTrOJIbHUKE.
IIpumenenue
COOTHOLICHUH MPH
peLeHun
F€OMETPUUYECKUX
3a/1a4.
Tpuronomerpuuecku
¢ QYHKINH B
IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

[IpakTukym no
pELIEHUIO
MIPaKTUKO-OPHEH-
THPOBAHHBIX 3a/1a4.
CamocrosiTenpHOE
OTKPBITHE: YTO 5
3HAIO MPO
MPSIMOYTOJIbHBIN
TPEYTrOJIbHUK?
Marematnueckoe
COpPEBHOBAHUE —
peleHue 3aaa4
pa3HBIMHM METOJIaMU

DyHKIMU

ITouck oOmacTu
ompeaeNneHus: 1
MHO>KECTBa 3HAUCHHI
¢ynkuuu. ['papuk
¢ynkuuu k/x.

HccnegoBaTenbcka
s paboTa (B TOM
YHCIIE C
HCIIOJIb30BaHUEM
«MAaTeMaTHYCCKHUX




MaKETOBY):

UCCIIeJOBaHHe
HKIWH.

OyHKusg Buaa (ax + by

CamocTosTenbHOe
b)/(cx +d)

OTKpBITHE:

byHKIMS BUaA (ax

+b)/(cx +d)

HccnenoBarenbeka

s pabora:

JEIIUMOCTb.
DopmyIHpOBKa

CamocTosTenbHOe
orpeseNneHus

OTKpBITHE:
JEIMMOCTH Haleo,

CpaBHEHHUE TTO
YHcell, CPaBHUMBIX IO

MOJTYJIIO.
JTaHHOMY MOJIYJIIO. .

[TpoGnemHbIit
Brimonxenue

MPAKTUKYM:

JACJICHHA C OCTAaTKOM.

pCHICHUC 3ala4 HaA

9 Yucia ¥ BEIYMCIIEHUA: N1EIUMOCTD JlokazaTenbCTBO U
. IIOUCK OCTaTKOB
IIPUMEHEHUE CBOMCTB
. CYMMBI U
CpaBHEHUU 110
MIPOU3BEIAEHUS 110
MOZYJIIO.
MOZYJIIO.
Haxoxnenue
MaremaTtuueckoe
OCTaTKOB CyMMBI U
COPEBHOBAHUE —
MIPOU3-BEACHUS 10
pELICHHE 3a/1a4 Ha
JTAHHOMY MO/TYJIIO
NEUMOCTD U
CpaBHEHUE T10
MOYJIIO
10 Brucanusle 1 onucaHHbBIE Brucanusie u IIpakTukyMm 1o

YEeTBIPEXYTOJIBHUKU

HOCHTPAJIbHBIC YTJIBI.

PCHICHUTIO 3a/1a4: OT




Yrael Mexay

XOpJIaMH 1
CEKYIINMHU.
Bnoucannsie u
MPOCTOTO K
OINMCaHHbBIE
. CII0)KHOMY
YETBIPEXYTOJTBbHUKH.
B3aumuoe
pacroIoKEeHUE ABYX
OKPY’KHOCTEN
HccnenoBaTenbcka
s pabora:
Brmosnaenue p
. YeThIpeXyroibHUK!
[ToBTOpeHmE, 0600IICHNE, HCCIIENOBATEIHLCKOMN
11 3 1 OKPYKHOCTH
CUCTEMAaTH3aIHsA paboThl. Beimonxenue
[Ipoexr:
Y 3allliTa IPOeKTa
YeTblpexyrojbHUKU
1 OKPY’KHOCTH
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB KoumnuecTBo OcHoBHOe OcHOBHBbIE BHAbI (undposbie)
n/n TeM NPOrpaMMbl 4acoB coJep:KaHue e TeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Pemenne ypaBHeHni ¢
apaMeTpoM CamocTosTenbHOe
anreOpanyeckum OTKPBITHE: PELICHNE
METOJIOM. YPaBHEHUH C TapaMETPOM.
I'paduueckuii meTo IIpakTUKyMBI IO PELIECHUIO
peLICHUs] YPaBHEHUH C 3a/1a4: OT POCTOrO K
rnapameTpoM CJI0O)KHOMY — JIPOOHO-
I'paduueckas paluMOHAJIbHBIC YPABHEHUSA
UHTEpIpeTaLys Y HEPABEHCTBA C
YpaBHEHHUs U HEPABEHCTBA C 6 pELICHUS YPABHEHMUS C [apaMeTpPOM.
rapaMeTpoM JByMs IlepeMeHHbIMU U | HccienoBarensckue
CHUCTEM ypaBHEHUH C paboTHL: pelieHne 3a1ad ¢
JIByMsI IIEPEMEHHBIMU. napameTpamu —
HccenenoBanue cucrem anredpandeckuM METOA0M;
HEJIMHENHBIX rpadu9IecKuM MEeTOIOM (B
YpaBHEHUH C TOM YUCJIE C
napameTpoM. Pemenne | wncnons3oBaHHEM
HEPaBEHCTB C JBYyMs «MaTEMaTUYECKUX
MIEPEMEHHBIMH U UX MIaKETOBY)
CUCTEM
DopmyIsl IIpakTHKyMBI IO PELIECHUIO
Pemienue TpeyroabHUKOB 6 npuBeneHus. Pemenue 3aga4. Matematnueckoe

MPAKTUYCCKUX 3a1a4 C

COPCBHOBAHUEC — PCHICHUC




UCIOJIb-30BaHUEM
TEOpEeMbI KOCHUHYCOB U
TEOpPEMBbI CHUHYCOB.
®opmyna ['epona.
®dopmyna miIomaIu
BBIMYKJIOTO
YeTHIPEXYTOJIbHUKA.
COOTHOIICHUS MEXIY
TPUTOHOMETPUYECKHUMHU
bYHKIUSIMHU.
[Tpocreiimue Gpopmybt
NPUBECHUS U3 T€0-
METPUYECKUX
COOOpaKEHHUIA.
Pewenue 3anau ¢
UCTIOJIb30BaHUEM
TEOpeM KOCHHYCOB U
CHHYCOB, HAXOXKICHUE
paznnyca ONuCaHHON
OKPY>KHOCTH

FCOMeTpI/I‘leCKI/IX/HpaKTI/IKO
-OPUCHTUPOBAHHLBIX 3a1a4
pa3HbIMHU METOJaMU

Anrebpanyeckue BbIpaXKeHUS

10

Crenens C
paloHaIbHBIM
IIOKa3aTeJIEM.
Omnpenenenue KOpHs n-
Y CTEIICHU U CTEIEHU C
paluroHaTBHBIM
IIOKa3aTeJIeM.
IIpumenenne
OTIepaIH U3BJICUCHHUS
KOpHSI N-U CTENEHH,

IIpakTHKyM IO PEIICHHUIO
3a/1a4: OT MPOCTOrO K
CIIO)KHOMY.
Maremarnueckoe
COpEBHOBaHHUE




UCIIOJIB3YS TIPH
HEOOXOIMMOCTH
KaJIbKYJIATOP.
Brruncienue 3HaueHus
CTETeHH C Paruo-
HaJIbHBIM TIOKa3aTeNIEM.
O1ieHKa 3HaYEHUHN
KOpHSI N-# cTeneHw,
3HAYCHHUE CTECIICHU C
paluuoHaNIbHBIM IOKa-
3aTelIeM LIeIIBIMU
YUCIIAMU U
JIECATHYHBIMU
npobsimu. CpaBHEHHE U
YHOPSI0UMBAHUE
panuo-HaJbHBIX U
UPpALMOHATBHBIX
YHCE, 3aIIUCAHHEIX C
MMOMOUIBIO KOPHS -1
CTEIEHU, CTEIICHH C
panroHaIBHBIM
MOKa3aTelIeM.
Brmonaenue
TOXKJIECTBEHHBIX
npeoOpa3o-BaHU
BBIPAYKEHHIA,
CoJIepKaIX KOpeHb
Nn-# CTENEeHH, CTENEHD C
parMoHaIbHBIM
MoKa3aTejIeM




OTpe3ku B OKpY>KHOCTH

Teopemsl 0
MIPOU3BEICHUN
OTPE3KOB XOPI,
TEOPEMBI O
MIPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpare
KacaTeIbHOMN, TEOPEMBbI
UeBsl u MeHemnasl.
HccnegoBaHue, B TOM
YHUCJIE C TTOMOIIBIO
U(PPOBBIX PECYPCOB,
U3y4aeMbIX KOHPUTY-
pauuii. [Ipumenenue
JTAHHBIX TEOPEM IpHU
pereHuu
r€OMETPUUYECKUX
3a7a4. 3HAKOMCTBO C
MMOHSATHEM TOMOTETHH,
C €ro MpuMeHEHUEM, B
TOM YHCJIC B
MPAKTUYECKUX
CUTYaIUsIX

CamocrosTenbHOe
OTKpPBITHE (B TOM YHCIIE C
HCII0JIb30BAaHUEM
«MaTEeMaTUYECKUX
nakeToBy): Teopembl UeBbl
u Meunenas. [Ipaktukym 1o
pELIeHUIO 3a/1a4.
IIpaxTuky™m 1o
IIOCTPOEHUIO
JUHAMHYECKUX MOJEINEH C
MIOMOIIBIO IPOTPaMMHBIX
CPEACTB.
HccnenoBatensckas paboTa
C TIOMOIIIBIO MPOTrPaMMHBIX
CPEICTB: TOMOTETHS U €€
CBOMCTBA

OyHKIUU

[TonsiTHe «DYHKIHD.
IIpumeHeHne CBOMCTB
GyHKIMI: HynH
(GYHKINH, TPOMEKYTKH
3HaKOIIOCTOSIHCTBA
(GYHKINH, TPOMEKYTKH
BO3PACTaHUS U

HccnenoBatensckas paboTa
(B TOM uncIHE C
UCTIOJIb30BaHUEM
«MaTEeMaTUIECKUX
nakeTtoBy): [loBenenue
byHKIMK U ee rpaduka B
3aBUCUMOCTH OT




yObIBaHUS (YYHKIIHH,
YEeTHBIC U HEUCTHBIC
byHKIIMH, HanOOJIbIIICEe
Y HauMEHbIIIee
3HAYCHUS PYHKIUU
NIPY PEIICHUY 3a/1a4.
[Toctpoenue rpapukos
(GYHKIUH C TOMOIIIBIO
npeoOpa3oBaHuil BUA:
f(x) —f(x) + a; f(x) —
f(x + a); f(x) — kf(x),
fox) (1 x ), f(x) — |
f(x) |. Pacno3naBanue
CTETIeHHBIX (PYHKINH 1
MOCTPOCHHUE ICKU30B
rpaduKOB CTENIEHHBIX
byHKIMH C
HATypaJIbHBIMH
IIOKAa3aTeJsIMU Pa3HOU
YETHOCTH.
Hcnonb3oBanne
CBOICTB rpauKoB
CTENEeHHbIX (PYHKLINN C
HATypaJbHBIMH
MOKa3aTeIsIMUA TIPU
peleHn! 3a1a4.
[TocTpoenue rpadgukon
DyHKIMI y = VX, y =
VX, y = | x|

napametpa. [IpakTukymbI
10 PELICHHUIO 33/1au:
MOCTpOCHUE TpaduKOB
dyHkImit y= VX , y = Vx, y
=| X |; ¢ momoIIkIo
npeoOpazoBaHuii U
poBEpKa ¢
UCTIOJIb30BaHUEM
MPOrPaMMHBIX CPEICTB




[TapannensHOCTD U

NEPHEHANKYJISIPHOCTh

psAMBIX (depe3

YIJIOBOM

Koa(puImeHT).

Haxoxnenue CamocrosiTensHOE

NepeCceueHH OTKPBITHE: KaK PEUIUTh

OKPY’KHOCTEHN U F€OMETPUUECKYIO 3a7auy C

MPsIMBIX B MIOMOMIBIO anmapara

KOOpAMHATaX. anreOpbI?

dopmyJia pacCTOSHUSA HccnenoBatenbckas paboTa

OT TOYKH JI0 MTPSIMOH. (B TOM yHcIIE C

[Lnomane HCTI0JIb30BAaHUEM

napajuiesiorpaMma B «MaTeMaTUYECKUX
Bexkropsl. MeTox koopauHar 9

KOOpAMHATAaX, IOHSATHE | IAKETOB»): PELICHUE

00 OpUEHTUPOBAHHOU MPaKTUKO-

IJIOIIAAN. OPHUEHTUPOBAHHOMN

IIpumenenne Merona TeOMETPU ECKOU 3a7a4n

KOOpPJIMHAT B METOJ0M KOOPJHHAT.

MIPaKTUKO- Maremarnueckoe

OpPUEHTUPOBAHHBIX COPEBHOBAHUE — PELICHUE

F€OMETPUYECKUX F€OMETPUUYECKUX 3a/1a4

3a/layax, UCCIEOBaHUE | Pa3HBIMU METOJAAMH
MIPHIIOKEHUS METOIa
KOOpPJIMHAT B
BBIYMCIIUTEIILHOM
MaTeMaTuKe 1
nH(pOpMaTHKE

[IpaBuIBEHBIE MHOTOYTOJIBHUKHY. IIpaBunpHbBIE CamocTosaTenbHOe

OKPY)KHOCTI) n MHOI'OYI'OJIbHHUKH, OTKPLITHEC. KAaK HaWTH




MHOTI'OYT'OJIbHUKH

BBIYMCJICHHE UX
2JIEMEHTOB
Brrancnenue
MIEPUMETPOB H
IJIOIIAIEH CI0KHBIX
(buryp, BKIFOYAFOITIX
AIIEMEHTHI KpyTa

NepUMETP | TUIOIIAb
CIIOKHOH GUTYpHI?
[TpakTUKYM IO PEIICHHUIO
3aj1a4 TIOBBIIICHHOM
CJIO)KHOCTH

UYucnoBsle OCIEA0BATENBHOCTH
U TIPOTPECCUU

OnpeneneHre BUI0B
IOCJIENOBATEILHOCTEN:
OrpaHUYECHHAas
MIOCJICIOBATEILHOCTb,
MOHO-TOHHO
BO3pacTaromas
(yObIBarommas)
MOCJIEI0-BATENLHOCTb.
IIpencrasnenue
OCCKOHEUHBIX
MEePUOIUYECKUX
npobeii B BHe
OOBIKHOBEHHBIX.
3HAKOMCTBO C
IMOHATHEM CXOJIUMOCTHU
MOCIICIOBATEIIFHOCTH,
HAXO0X/IEHUE CYyMMBI
OCCKOHEUHO
yOBIBaromiei
reOMETPUYECKOMN
MIPOTPECCHH.
[Ipumenenue metona
MaTeMaTHIeCKOHN

HccnenoBaTrenbckast
paboTa: moBeaeHue
MOCIICIOBATECIIBHOCTEH — OT
TUMOTE3bI 10 JI0Ka-
3aTenbcTBa. Jluckyccus Ha
OCHOBE pelLIeHUs 3a/1ay:
sBiseTcs i1 MM
YHHUBEPCAIbHBIM?
CaMOCTOSTEIIbHOS
oTkpbiTHe: MMHU — meTon
JI0KA3aTeNIbCTBA: CyMMa
YJICHOB IIOCIIEI0-
BarenbHOCTH. [IpakTukym
0 PELISHUIO 3a1a4:
JIOKa3aTeIBCTBO
HEPaBEHCTB U
JIOKA3aTEeJILCTBO JIEIMMOCTH
MMU




HHAYKIOUH

LenTpasnbHas
CUMMETpPHUS.
IlenTpansHO-
CUMMETPUYHBIC
¢urypsl. [loBoporT.
OceBas cummeTpusl.
Durypsl,
CUMMETPUYHBIE
OTHOCHUTEIIBHO
HEKOTOPOH OCH.
[TapannenbHbIH
nepeHoc. [lonstue
JBUKEHUS U €T0

UccnenoBatenbckas padbora
(B TOM 4mCIHE C
UCTIOJIb30BaHUEM
POTPAMMHBIX CPEJICTB):
KOMITO3HUITUS IBUKCHUH.

9 JIBMKEHUS MIIOCKOCTH . CamocrosiTenpHOE
cBolicTBa. PaBeHCTBO o
OTKpBITHE: POPMYIHPOBKA
¢uryp. IIposBrneHus P p“ ymp
BBIBOJIOB O CBOMCTBAxX
CUMMETPUU B IPUPOJIE, . .
KOMITO3HIINI IBM>KEHUI.
YKUBOIIHCH,
[TpoexT: npeobpazoBaHus
CKYJIBIITYDE,
(IBMYKEHUS) B HCKYCCTBE
ApXUTEKTYpE.
Komnoszuun
JIBIDKCHUHU
(mpocreiiniue
IPUMEPBHI).
IIpumeHeHue B
pelieHuu
reOMEeTPUUECKUX 3a7a4
10 [ToBTOpenue, 0600ICHNE, Pewenue 3anay, [TpoexT: «IIpeoOpa3oBanus

cucreMaTusanusa

WJUTIOCTPUPYIOLINX

B UCKYCCTBC U




CBSI3H MEXKIY
pa3IMYHBIMHA TEMaMU
kypca [loBTopenue,
0000111eHHE,
CUCTeMaTH3alus Kypca

apxutektype» Utorosas
KOH(epeHIIUs:
«MaremaTtuka — 310
KpacHuBO»

OBHIEE KOJIMYECTBO YACOB
1O MTPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/m

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabubie
padoThI

IIpakTHYeckn
e padoThI

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

HcTopust BOBHUKHOBEHUS U Pa3BUTHS
reOMETPUHU

[TonsiTus: akcuoma, TeopemMa, CBOMCTBO,
MPU3HAK, JI0KAa3aTEIbCTBO, ONPEICIICHNE

HNHCTpyMEHTBI U151 U3MEPEHUIN U IOCTPOCHUM.

[IpakTukym

B3anMHOe pacnoniokeHue TOYeK Ha IPsIMOM.
N3mepenue 1imHbl OTpe3Ka, pacCTOsTHUE
MCXKIAY TOYKaAaMH

BzaumHoe PAaCIIOJIOKCHHUC IPAMBIX

Jlomanas. Buasl nomaHbIX. JITMHA TOMaHOM

Muoroyronsauku. [Tepumerp
MHOTOyrojibHuKa. [loHATHE O BBIMYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumetp
MHOTOYTOJbHUKA. [IOHATHE O BBIMYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJbHUKAX

[Ipocreiimme ¢purypsl. MaremaTnuecKuii
MapadoH

10

[Ipocreitmue ¢purypsl. Matematnyeckuit




MapadoH

[IpakTUKyM 1O peLICHHIO 3a7a4 U3 PeaIbHOM
MPaKTUKHU Ha YaCcTH, APOOH, MPOIEHTHI,

H IIPUMEHEHNE OTHOLLEHU U IIPOIIOPLUHI IIPH
pelieHuu 3aaa4d
Peanbubie 3aBucumoct. [IpakTukym mo

12 pEIICHHUIO 3a/1a4 Ha JIBHKCHHE, PadoTy,
MOKYIIKH, HAJIOTH

13 [Ipuznaku genumoctu Ha 4, §, 6, 11

14 [Ipu3Haku AeIMMOCTH CyMMBI M IPOU3BEICHUS
LEJIBIX YHMCEJI IIPU PELICHUH 3a1a4
HauOospmmii o0Iuii AeIUTENs U HAUMEHbIIIEE

15 oO1ee KpaTHOE IBYX Yrcelsl. B3auMHO mpocTeie
yucna

16 Anroput™m EBxinaa. Jlenenue ¢ octaTkom

17 CpaBHEHHUS 1IEJIBIX YHUCEI IO MOTYJIIO
HaTypaJIbHOTO YUCIa

18 MareMatuueckoe COpeBHOBaHUE: 3a/1a4u Ha
JEIUMOCTb
TpeyronbHuku. PaBHbBIE TPEYTOJBHUKH B

19 reOMEeTPUUYECKUX KOH(PUTYpaIusX.
HccnenoBanue

20 [Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.
[IpakTKyM 1O peIIeHUIOo 3a1a4

21 [Ipu3Haku paBeHCTBA TPEYTOJIHHUKOB.
[IpakTHKyM O pelIeHnIo 3a/1a4

22 [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.




[IpakTKyM 1O peIIeHUIO 3324

[Ipu3Haku paBeHCTBA NPSAMOYTOIBHBIX

23 TPEYroJbHUKOB. [lepreHaAuKysp U HaKJIOHHAS !
[Ipu3Haky paBeHCTBA NPAMOYTOJIbHBIX

24 TPEYTOJILHUKOB. I IpakTHKYM 110 peLIeHUI0 1
3aj1a4

25 JlerieHne MHOTOWICHOB 1

26 Jleneane MHOTOYJICHOB 1

7 [IpeobpaszoBanHme MEIOTO BEIPAKECHHS B |
MHOTOYJIEH

28 KopHu MHOTOUIEHA 1

29 Ky6 cymMMBI 1 Ky0 pa3HOCTH ABYX BbIpaXKEHUH 1

30 CyMMa 1 pa3HOCTh KyOOB JIBYX BBIPKCHUM 1

31 CymMa 1 pa3HOCTb KyOOB JIBYX BBIpayKEHUI 1
[Ipon3BeneHne pa3HOCTU U CYMMBI IByX

32 BBIPAKEHUI, CyMMa U pa3HOCTb KyOOB JIBYyX 1
BBIPaKCHUI

1 ToxnectBo. ToxxaecTBeHHbIE IPe0Opa30BaHU |
anreOpandecKux BhIPAKEHUN

34 JlokazaTeabCTBO TOXKICCTB 1

35 I'eomeTpuyeckue HepaBeHCTBA. MUHU-TTPOEKTHI 1

36 I'eomeTrpuueckue HepaBeHcTBa. [IpakTUKyM 110 |
pELIeHNUIO 3a/1a4

37 IIpssMoyronbHBINA TpeyronbHUK. [IpakTukym 1no 1
pELIEHNUIO 3a/1a4

13 IIpssMoyronbHbIN TpeyronbHUK. [IpakTukym mno 1

PCHICHUTIO 3a/1a4




39

PaBHOCHUIIBHOCTD YpaBHEHUN

YpaBHeHHe KaK MaTéMaTH4YCCKas MOJCIIb

40 peanbHON CUTyalluH

41 JInneniHOE ypaBHEHHE, COACPIKALIEE 3HAK
MOJZyJIs

47 [IpakTrkym mo pemeHuto 3aaay. JInuelnsie
yYpaBHEHUs

13 CucreMa IByX JUHEUHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMH KaK MOJIEJIb PEaIbHON CUTyalluu

44 VYpaBHEHHs U CHUCTEMBI ypaBHEHUN. MUHM-
MIPOEKTHI

45 @urypsl ¢ oceBoil cummerpueil. [Ipumepsr B
pupoe

46 IIpoekt «CumMMeTpus B OKPYKAIOLIEM MUPE» —
cOop MaTepHanoB

47 KomMnberoTepHOe MOIEIMpPOBaHUE: CHMMETPHS B
rpaduyuecKux peakTopax

43 [IpoekT «CuMMETpHs B OKPYKAIOIIEM MHUPEY.
OdopmiieHne u 3aiuTa NpoeKToB
CyMmMa BHYTPEHHHX YTJIOB MHOTOYT'OJIbHUKA U

49 CyMMa BHEIIHHUX YTJIOB BBIITYKJIOTO
MHOTOYT'OJIbHUKA

50 Cymma yriioB MHOroyrosibHuka. [Ipaktukym no
pEeLIeHuIO 3a1a4
B3aumHoe pacnonoxeHue OKpyKHOCTU U

51 npsimoid. KacaTtenbHas u cexymas K

OKpy>kHOCTH. [IpakTHKyM 1O pelIeHuto 3a1a4




Uccnenoanue. OkpykHOCTb. OKPYKHOCTb,

22 BIIMCAHHAs B Yol

53 [IpakTukym no pemenuto 3agad. OKpy>KHOCTb,
BIIMCaHHAas B yroJl
B3aumHoe pacnonoxeHne OKpyKHOCTU U

54 npsmMon. KacarenpHas u cexymas K
OKPYKHOCTH
[Tonsatue pynkiuu. CriocoOb! 3a1aHusL.

55 Ob6nacth onpeneneHusi. MHOKeCTBO 3HAUCHUN
¢yukuuu. Haxoxnenue mo rpapuky
UccnenoBanune QpyHKIMiA: HYIH,

56 3HAKOMOCTOSHCTBO. [IpoMexyTKH Bo3pacTaHus
u yosiBaHus. Hanbosnbliee u HaumeHblee
3Ha4YeHUE QYHKLIUHU

57 IToctpoeHue rpaMKoB peanbHbIX
3aBHCHUMOCTEM
I'paduku KycouHO-3a1aHHBIX (QYHKIUH.

58 HccnenoBanune QpyHKIMiA ¢ mapaMeTpoM
(TUHEHBIC)

59 CpaBHeHHE CBOMCTB (DyHKIUI B 3aBUCUMOCTHU
0T IapaMmerpa

60 MareMaTHuecKOoe COpEeBHOBAaHUE: (DYHKITUH

61 Oyukumu y = [X|, |ax+b|, ux rpaduku

2 ITocTpoeHue CII0KHBIX KyCOUHO-3aaHHbIX
byHKIHI

63 I'MT: oKpy»HOCTB, MapaJuICIbHbBIE IPSIMBIE.

Pemenne 3amau Ha nocrpoenue meronoM ['MT




64 Meroa reoMeTpHYECKUX MECT TOUEK IIPU i
PELICHNH TeOMETPUIECKUX 33139

65 O60cHOBaHMsI MPOCTEUIINX TOCTPOECHUH, 3TaIIbI |
3a71a4M Ha MTOCTPOCHUS

66 [IpakTuKy™m 110 pteJeHUI/IIO 3aj1a4 Ha IOCTPOCHUE 1
LUPKYJIEM U JTUHEUKON

67 [IpakTukym 1o peIVJJeHVI/uo 3aJ]a4y Ha MOCTPOEHHE 1
LUPKYJIEM U JTUHEUKON

68 [TpakTHKyM™m 110 perJJevao 3a71a4 Ha MIOCTPOCHUE 1
IUPKYJIEM U JIMHEHKON

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




8 KUIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne nudposbie
o/ Tema ypoka Beero KonTpoasubie | IlpakTuyeckun 0GpazoBaTEaBHbIE
padoThI e padoThbI pecypen
1 [Tapannenorpamm, ero Npu3Haky U CBOMCTBA 1
) prIUMoyFOJ'IBHI/IK, poMO, KBaJpat, UX MpU3HAKU U |
CBOICTBa
3 HpﬂuMoyI‘OJH)HI/IK, poMmO, KBajpat, UX MPU3HAKU U |
CBOICTBa
4 Tpanenus. PaBHoOeapenHas Tparmemnus, eé 1
CBOMCTBA U IIPU3HAKHU
5 JlenuMoCTh HalENno U I€JIE€HUE C OCTaTKOM 1
6 CpaBHUMOCTH IO MOJTYJIIO 1
7 CBoiicTBa CpaBHUMOCTH 110 MOJYJTIO 1
8 IIpuMeHeHne cBOMCTBA CPaBHEHUH 110 MOYJIO 1
9 IIpeoOpa3oBaHue BBIpaKEHUH, COAEPIKAIINX 1
KBaJIpaTHbIE KOPHU
10 CpaBHeHME UPPALIMOHATBHBIX YHCEI 1
1 OcBo0osk1eHHE OT UPPaALIOHATBHOCTH B |
3HaMeHaTese
12 [IpeoOpazoBanne NBOMHBIX PaTUKAIOB 1
13 CreneHp ¢ OTpULIATENBHBIM NIOKA3aTENIEM U I
BBIYHCIICHUS
14 JleficTBUTEITBHBIC YHCITA B TPAKTHIECKON 1




JACATCIIBHOCTH YCJIOBCKA

TouHOCTH TPUOIMIKEHUS UPPALIMOHATIBHOTO YKCIIa

15 IIpU pELICHNH 3aa4 !

16 OxpyrieHne nppalMoOHAIBHBIX YACEN, TPUKUIKA 1
pe3yJibTaTa BBIYMCIEHUN

17 OneHka 3Ha4eHUH YUCIIOBBIX BBIPAKECHUM 1
Yucna u Beruncnenus. KBaapatabie KOpHHU.

18 CreneHb € LIEJIbIM OKA3aTEIIEM. 1
Uccnenosatenbckas pabora

19 CpenHsist TUHUS TPEYTOJIbHUKA 1

20 CpenHsist TMHUS Tpanenun 1

21 TeopeMa 0 IpONOPLMOHAIIBHBIX OTPE3KaX 1

22 [leHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

23 Teopema Paneca 1

24 [Tpumenenne nog00Hs IPH PELICHUN |
MIPAKTUYECKUX 3aja4

25 BBenenue nousaTus npeodpazoBaHus Mo 100U U 1
oJ00HBIX Uryp

26 [IpakTukyMm Mo peleHuro 3aja4 Ha nogo0ue 1

27 MHoro3Ta)XHbIE TPOOH 1

73 [IpeoOpa3oBanus paliOHaIbHBIX BbIPAKEHUN |
MOBBIIIEHHOW CIIOAKHOCTH

29 JlpoOHO-panmoHanbHble BhipaxeHnus. O0macth |
JOTYCTUMBIX 3HAUE€HUMN

30 ToxnecTBeHHbIe TPeoOpa30BaHUs PALIMOHATBHBIX 1

BBIPaKCHUIN




KBanparusie ypaBHeHUs. [IlUCKpUMUHAHT.

31 .
dopmyJibl KOpHEH

32 Teopema Buera. Pemenue ypaBHeHuit
3aaun Ha HaXO0XK/IEHUE TUIOIIAIH C

33 HCIIOJIb30BaHNEM Pa30UEHNs HA YacTH U
JOCTparBaHUE

14 Pemenne npakTHKOOPUEHTUPOBAHHBIX 3a/1a4 C
HCII0JIb30BaHUEM METOA IIIOMAAeH

15 [IpumeneHue cBOMCTB ypaBHEHUM C OHOM
MepEeMEHHON

16 Onpenenenre KOIMYECTBA 1eHCTBUTENbHBIX
KOpHEH KBaJIpaTHOTO YPaBHEHUS

37 JIpoOHO-palinoHaIbHbIE YPaBHEHUS: TOHSTHE,
OnpeesIeHue, CBOMCTBA

33 Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHHIA:
METO]l IPONIOPLIUHU

19 Pemienue 1poOHO-paliMOHATIBHBIX YPaBHEHHIM:
NPUBEJICHNE K 00IEeMY 3HaMEHATEII0

40 Pemenue 1poOHO-pallMOHAIBHBIX YPaBHEHUH:
pas3ioKeHue Ha MHOXKHUTENH

41 Pemenue npo6HO-paliOHaIbHBIX YPaBHEHU:
3aMeHa IePEeMEHHOU

47 Pemenue npoOGHO-paliOHaIbBHBIX YpPaBHEHU!
3aMeHa [IEPEMEHHOU

43 I'paduueckas uHTEpIIpeTALIUs YPAaBHEHUH C ABYMS
IIEpEMEHHBIMU

44 PelieHre TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO APOOHO-




paloHaIbHBIX YpaBHEHHH

[Ipumenenue Teopemsl [Tudaropa npu penienuu

45 MIPAaKTHUYECKUX 3a/1a4

46 [IponopuiroHalIbHBIE OTPE3KU B IPSIMOYTOJILHOM
TPEYTrOJIbHUKE

47 [IponopuiroHalIbHBIE OTPE3KU B IPSIMOYTOJIBHOM
TPEYTrOJIbHUKE
Pewrenne 3aiau ¢ ucnosib30BaHUEM

48 MPONOPLUMOHAIBHBIX OTPE3KOB B IPSIMOYTOJIBHOM
TPEYTOJIbHUKE
Pemrenne 3amau ¢ ucnosp3oBaHUEM

49 MPONOPIIMOHATBHBIX OTPE3KOB B IPSMOYTOJIBHOM
TPEYTOJIbHUKE

50 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC OCTPOTO
yIJIa NPsIMOYTOJIBHOTO TPEYTOJIbHUKA

51 Tpuronomerpuueckue GyHkuuu yriaos B 30°, 45°
u 60°

5) Pewrenue 3ana4 ¢ UCIOJIB30BaHUEM
TPUTOHOMETPUYECKUX (PYHKLUI

53 PaBHOCHIIbHBIE HEPABEHCTBA U HEPABEHCTBA-
CJIe/ICTBHS

54 JlokazaTenbCTBO HEPABEHCTB

55 Pemrenne TeKCTOBBIX 337124 € IIOMOIIBIO
JIMHEHHBIX HEPABEHCTB C OJJHOW IIEPEMEHHOMN

56 HccnenoBanue TMHEMHOr0 HEPABEHCTBA C OJJTHOM
IIEPEMEHHON C IIapaMeTpoOM

57 Bnucannsie u neHTpansHble yribl. [IpakTukym no




PEIICHUIO 3a1a4

Vsl Mexay XxopaaMu U cexymumu. IIpaktukym

58 1
0 PELICHHUIO 3a/1a4

59 Vsl Mexay xopaaMu U cexymumu. IIpaktukym |
10 PELICHHUIO 3a/1a4

60 BricaHHBIE M OIMCAaHHBIE YETHIPEXYTOJIBLHUKH. 1
[IpakTukym 1o pemeHuro 3agad

61 Kacanune okpysxkHocteil. [IpakTrkyM 1o penieHuo 1
3a1a4

2 B3aumnoe pacnonoxeHue JByX OKpyKHOCTEH. |
[IpakTHKyM MO pemeHuto 3a1a4

63 OO01ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM. 1
[IpakTHKyM 1O pEelIeHNIO 3a/1a4

64 UYrenue cBOMCTB (yHKIMHU IO ee rpaduKy 1

65 Oynkuus y=k/x 1

66 HccnenoBatenbekas padora «HeThIpexXyroibHUKN |
U OKPY>KHOCTH»

67 Wccnenosatenbckas padoTta «YeTblpexyroJbHUKN |
U OKPYKHOCTH»

68 3amuTa NpoeKToB «YeThIpeXyroJbHUKN U 1
OKPYKHOCTHU

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




9 KUIIACC

Ne i/m

Tema ypoka

KoauuyecTBo yacoB

Bcero

KoHTpobHbI
e padoThbI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Kopenb n-ii crenenu. CBoiicTBa KOPHS n-it
CTETIeHH

CremneHpb ¢ pallioOHAIBHBIM ITOKa3aTeIeM U €€
CBOMCTBA

OneHka 3Ha4eHHUI KOpHS n-i CTENEH!, 3HaUeHNe
CTEINEHU C PALIMOHAIIBHBIM NIOKA3aTeJIeM LEIbIMU

qucjiaMu U J€CATUYHBIMU )Ip06$IMI/I

CpaBHEHHE U YIIOPSIOYMBAHUE PALIMOHAIBHBIX
Y MppalMOHAJIbHBIX YUCE, 3aMUCAHHBIX C
MTOMOUIBIO KOPHS N-i1 CTENEHH, CTENIEHU C
palMOHAIBHBIM MTOKA3aTENIEM

DopMyIIbl IPUBEAECHUS

Pemenue TPECYTOJIbHUKOB. TeopeMa KOCHHYCOB

Pemenue npaktuyeckux 3anad ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBI CHHYCOB

®opmyna ['epona

®opmyna ['epona

10

dopmyia IIOMAAN BEIITYKIOrO
4eThIPEXYTOJIbHUKA

11

ToxnaecTBeHHble MpeoOpa30BaHMs BhIPAXKECHUH,




coepKaluX KOPEHb N-il CTENEHU

ToxnaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,

12 coepKaIIMX KOPEHb N-i CTENEHU
ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHIA,

13 COJIEpKalINX CTENEHb C PAllMOHAIBHBIM
II0Ka3aTeseM
ToxnecTBeHHbIE TPeoOpa30BaHUs BBIPAKEHHIH,

14 COJIEpKalINX CTENEHb C PALlMOHAIBHBIM
NIOKa3aTeNleM

15 Kopens n-ii crenenu. Crenens ¢ pallioOHaIbHBIM
nokasaresieM. [Ipoekr

16 Kopenb n-ii crenenu. Ctenenb ¢ palMOHAIbHBIM
nokaszaresieM. [Ipoekt

17 Pemenne ypaBHeHul ¢ napameTpomM
anreOpandecKuM METOI0M

13 I'paduueckuit MeTo1 pelIeHus: ypaBHEHUH ¢
napaMeTpoM

19 CucreMpl HETMHEWHBIX YPaBHEHUH C
apaMeTpoM

20 [TocTpoenue rpadMKOB CIOKHBIX YpaBHEHHIA
(OKpY>KHOCTB, MMapaboia)

21 MaTtemaTnueckoe COpeBHOBAHUE: YPaBHEHUS U
HEPaBEHCTBA

” MatemaTnueckoe COpeBHOBAHUE: YPAaBHEHUS U
HEPaBEHCTBA

” Teopema o Ipon3BEAECHUH OTPE3KOB XOP/,

CEKYILIEH U KacaTeIbHO1




Teopema Yesl (popmynpoBka,

24
JTIOKa3aTeJIbCTBO)

)5 Teopema Menenas (hopmynupoBka,
JI0Ka3aTeNIbCTBO)

26 IIpumenenue teopem Uesbl 1 MeHenas k
PELIEHNIO TEOMETPUUECKUX 3a1au

27 IIpumenenue teopem Uesbl 1 Menenas k
PELIEHNIO TEOMETPUUECKUX 3a1au

28 [IpumeHneHnne BeKTOpoB B (pu3uKe, IEHTP Macc

29 [TonsTue o 6a3uce (Ha mIOCKOCTH). PazmoskeHust
BEKTOPOB 110 0a3ucy

30 [TonsiTue o 6a3uce (Ha mWIOckKocTH). Paznoxxenus
BEKTOPOB 110 0azucy
CkasisipHO€ IPOU3BEIEHUE BEKTOPOB,

31 TE€OMETPUUECKUN CMBICI U BBIPDAKEHUE B
JIeKapTOBBIX KOOPAWHATAX

32 JMcTpuOYTUBHOCTh CKAJIIPHOTO NPOU3BECHUS

33 CxanspHoe MPOU3BEJACHNUE U MPOCIIUPOBAHUE

34 Pemenue reomerprueckux 3agad ¢ IOMOILBIO
CKaJISIPHOTO IPOU3BEICHUS

35 Pemenue reoMmeTprueckux 3ajad ¢ IOMOILBIO
CKaJISIPHOTO IPOU3BEICHUS

36 HccnenoBanue KBaIpaTuaHON QyHKIMH

37 [Toctpoenue napaboibl o TPEM TOUYKAM U 110
BEpILIHE

18 [IpeoOpazoBanus mapaboIIbI (CIBHT,

cKaTUe/pacTsHKEHUE)




[IpeoOpazoBanusi rpadMkoB PyHKIIUHU (CHABUT,

39
CKaTUe/pacTsHKEHUE)

UccnenoBanme GyHKIMIA: HYTH QYHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUHY,

40 IPOMEXKYTKHU BO3paCTaHUsI U yObIBaHUS
¢GbyHKIMY, YE€THBIE U HEUETHBIE (QYHKIUHY,
HauOoJblllee U HaMMEeHbllee 3HaUeHUs (PyHKINUN

41 Crenennbie (yHKIIMU C HATYpPaTbHBIMU
NOKa3aTeNsIMU, UX IpaUKU U CBOMCTBA

47 Hcnonp3oBanue cBOMCTB (PyHKIUH U1 peLIeHus
3a1a4y

13 [IpumeneHne MeTo1a KOOPAMHAT B IPAKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUYECKHUX 3a1a4ax

44 ITpaBrIIBHBIE MHOTOYTOJIBHUKH, BEIYUCICHUE HX
2JIEMEHTOB

45 [IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE UX
3JIEMEHTOB

46 [IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYUCICHUE UX
3JIEMEHTOB

47 JlnvHa 1yru OKpy>KHOCTH

43 "MOHOTOHHBIE U OTPAHUYCHHBIE
ocJienoBaTeILHOCTH "

49 Meto MaTeMaTUYECKON MHIY KLU

50 Meroa maTeMaTH4EeCKOM UHAYKIIUU

51 Mertox MareMaTUYeCKOM UHIYKLIHU

5) Pemenue 3ana4 Ha Cl10KHBIE IPOLIEHTHI

(puHaHCOBas MaTeMaTHKA)




Pemenne 3a7a4 Ha CIIOJKHEIC IIPOLCHTHBI

>3 (buHaHCOBast MaTeMaTHKA)

54 CxouMocCTh MocIeI0BaTeIbHOCTEN

55 CymMma 6eckoHEeuHO yObIBaroIei
reOMETPHUUECKOM POTpeccuu

56 Cymma 6eckoHeYHO yObIBaroIIei
reOMEeTPUUECKON POrpeccuu
Boruncnenue nepumMeTpoB U IUIOMIACH

57 CIIOXHBIX (PUTYp, BKITIOYAIOIINX dJIEMEHTHI
Kpyra
Brranciienue nepuMeTpoB | IUIOMIAICH

58 CJIOKHBIX (PUTYD, BKITFOYAIOIIUX JIEMEHTHI
Kpyra

59 LenTpanpHas cummeTpus

60 [ToBopor

61 OceBas cummerpus

2 Komrmosumuu nBrkeHuit (mpocTeime
IPUMEPHI)

63 Pemrenue 3a1a4, WIDTFOCTPUPYIOIIUX CBS3H
MEXy Pa3IMIHBIMUA TEMaMHU Kypca

64 Pemienue 3a1a4, WIDTIOCTPUPYIOIIUX CBSA3H
MEX]Ty pa3TUIHBIMU TeMaMHU Kypca

65 Pemienue 3a1a4, WITIOCTPUPYIOIIUX CBSA3U
MEX]Ty pa3TUYHBIMU T€MaMU Kypca

66 [Tpoekt: «IIpeobpazoBaHus B HICKYyCCTBE U
ApPXUTEKTYype»

67 [Ipoekrt: «IIpeobpazoBanusi B UCKYCCTBE U




aApXUTEKTYype». 3almTa

68 Nrorosas xoHpepenuus: «MaremaTuka — 310

KPacHBO»

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME
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