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HOACHUTEJBHAA 3AIINCKA

OO0mas xapakrepucTukKa Kypca

Hacrosimas pabouas mporpamMma Kypca BHEYPOUHOU JieaTenbHOCTH « TpyaHbIe
BOIIPOCHI MaTeMaTHKU. 7—9 Kilacch» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU
(denepanbHOro TOCYAApPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
obmero obpaszoBanus (mainee — ®I'OC OOO) u HampaBieHa Ha OPraHU3AIUIO
0o0y4YeHHUs] MATEMAaTUYECKOMY COJEP>KaHUIO, BRIXOAIIEMY 3a paMku DenepanbHon
paboueii mporpaMmbl o yaeOHOMY TIpeamety «Marematnukay (6a30BbI yPOBEHD)
OCHOBHOTO 0011ero oopazosanus (ganee — OPII), ¢ yueTom ucnosib30BaHUsI BUIOB
NEATEeIbHOCTH 00yYarOUIUXCsl, OTJIMYHBIX OT YPOUHBIX.

IIpu paspabomke [Ipoepammbl yuumsi8anuce cieoyoujue OOKyMeHmuyl.

— nucbMO MuHucTepcerBa npocselieHus Poccuiickon denepauuu oT 5 urois
2022 r. Ne TB-1290/03 «O nHampaBieHUH METOIWYECKHX PEKOMEHIAIH» TI0
OpraHu3alMi BHEYPOUYHOU [EATENLHOCTH B paMKaxX peaqu3alud OOHOBJICHHBIX
(denepanbHbIX TOCYIAapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYAJIBHOIO
00I11ero 1 OCHOBHOT'O OOIIIET0 00pa30BaHUs;

— pacnopspkenue [IpaButenbctBa Poccuiickoit @enepanuu ot 19 Hos10ps 2024
r. Ne 3333-p «O0 yTBEpXIEHUU KOMIUICKCHOTO TIIJlJaHA MEPOMPHUATHNA TI0
MOBBIIICHUIO KaYeCTBA MATEMAaTHYECKOTO W €CTECTBEHHO-HAYYHOTIO 00pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYaJIbHOCTBh Kypca

B ycnoBusx peanuzalnuy TakoWl CTpaTerMYECKOM 3alauu, Kak JIOCTHXKEHHE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, IEPel MAaTEMATHIECKUM 00pa3oBaHUEM
B 4YHUCJE TJABHBIX IOCTaBJIEHBI CIEAYIOUIME LEIN: PA3BUTHE TBOPUECKUX H
UCCIIEIOBATENIbCKUX CIOCOOHOCTEM 00ydYarommxcsi, UX MOATOTOBKa B TMpoIecce
oOydeHus: MaTeMaTUKe K BBIOOPY mpodeccuii, CBI3aHHBIX C PA3BUTHEM TOYHBIX U
€CTEeCTBEHHBIX HayK W TexHoJsioruil. Kak BakHBI KOJWYECTBEHHBIN IMOKa3aTelb
MOBBIIIEHUS UHTEPECA K MATEMATUKE BBIICIISIETCS POCT KOJUYECTBA BBIITYCKHUKOB,
BBIOMPAIOIIMX HA TOCYIAPCTBEHHON UTOTOBOM aTTECTAIlMU K3aMEH 110 MaTeMaTHKe
Ha TPo(UILHOM ypOBHE.

OcBoenue mnpemiaraemoil Ilporpammbl  cOCOOCTBYET MOBBILIEHUIO Y
0o0yJaromuxcsi YpOBHSI MOTHUBAIMU K HM3YYCHUIO MATEMATUKH, K MPOJOJLKEHUIO
uzydeHus: matematuku B 10—11 kimaccax Ha yriayOGiIeHHOM ypOBHE U OPUEHTHUPYET
Ha BBIOOP €AMHOr0 TOCYAApCTBEHHOIO SK3aMeHa MO0 MaTeMaThKe MpoQUIbHOIO
ypoBHsi. Kpome Toro, ocsoenue mpemiaraemoro B Ilporpamme coaep:xkaHus
MO3BOJISIET PACIIMPUTH KPYT PEIIAEMbIX MAaTEMAaTUUECKUX 3324 32 CUET BKIIFOUCHUS
npoOJIEMHBIX, HECTAHAAPTHBIX 3a/1a4, 3a7a4 MPUKIAJHOTO XapaKkTepa, BHIITOTHEHUS
UCCJIEIOBATENLCKUX PA0OT, B TOM YHCIE C MEXKIPEIMETHBIM COACPKAHUEM,



W3YUYCHHUSI TOMOJHUTEIBHBIX BOIIPOCOB KaK TEOPETUUECKOTO, TAK U MPAKTUUYECKOTO
XapakTepa.

[Ipenycmorpennsie [IporpamMon BUIbI I€ITEIBHOCTH — UHAMBUAYaIbHAS U
IpyIIOBasg MPOEKTHAs W HCCIENOBaTENbCKasd JEATeIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTUIO TIO3HABATEIbHBIX, PETYJISATUBHBIX W KOMMYHMKATHUBHBIX yMEHUM
oOyyvaroruxcsi. [IporpamMma COOTBETCTBYET WUJee pACHIUPEHUS MPUKIATHON
HaIpaBJIeHHOCTH Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHusl.
Peanu3zanusi kypca crnocoOCTBYET BBISIBICHHUIO TaJaHTIMBBIX M OJapEHHBIX
oOyyJaronuxcsi, MoAep>KKe X TATAHTOB U Pa3BUTUIO CIIOCOOHOCTEH.

B GonbmmHCTBE TEM Kypca MpeIoaaraeTcsi BRIMOJIHEHUE UCCIIEI0BATEIIbCKUX
pabot. YueOHOe HCCieoBaHHME MO MaTeMaThke B 7-9 Kiaccax mpejnoiaract
NOJIy4YeHHE CYOBEKTUBHO HOBOTO JIJIsl OOYyYarOIIerocsi pe3yJibTara u HapaBJIeHO Ha
(dbopMHUpOBaHUE UCCIEAOBATEILCKIUX YMEHUH: BEIICIICHHE TPOOJIEMBI, OpTraHU3aITHs
Y aHAJIU3 JaHHBIX, BBIIBH)KEHHUE TUIIOTE3bI, MPOBEPKA TUNOTE3bI, (POpMyIMpOBaHUE
BBIBOJIOB U TPEJCTABICHUE PE3YJIbTATOB HA TPAMOTHOM MAaTEMaTUUYECKOM SI3BIKE.
[Tporpamma MoskeT OBITH BOCTpeOOBaHa 00YUAIONUMUCS, KOTOPhIE UMEIOT HHTEPEC
K U3YYEHUIO MATE€MAaTHKH, TOTOBSATCSA K YYACTHUIO B OJIMMIIUAJAX HIKOJILHUKOB I10
MaTeMaTUKe U yriIyOJeHHOMY U3YUCHHUIO MAaTEMATHKH HA YPOBHE CPEHETO OOIIIETO
o0pa3oBaHus.

Hean u 3a7a4um Kypca

Peanusanuss BHEypOUYHOM HAEATEIBHOCTH SIBIISIETCS HEOTHEMIIEMOW YacCThbIO
oOpa3oBaTeNbHOrO0 IIpoliecca, obOecreyuBass B TOM YHCIE BO3MOXHOCTh
dbopMupoBaHus 00pa30BaTEIBHBIX MPOTPAMM PA3IMYHOTO YPOBHS CIOXHOCTH H
HaIpaBJICHHOCTH C Yy4YeTOM o00pa3oBaTeIbHBIX MOTPEeOHOCTEH M crocoOHOCTEN
00yyaroImmxcsi, BKJII04asi OTapEHHBIX JACTeH.

Hens IIporpammbr — oOecrneyuTh HHAWBHUAYalIbHBIE MOTPEOHOCTHU
0o0yvaromuxcsi B U3yYEHUU COJICPKAHUSI MATEMATHUKH, BBIXOJSIIETO 3a pPaMKHU
porpamMmbl 0230BOTO YPOBHSI.

3agaum Kypca:

1. IloBbllleHWE YPOBHS MaTeMaTUYECKOW MOJATOTOBKH OOyYaromuxcs,
pa3BUTHE YCTOMYMBOrO MHTEpeca K yueOHOMY mpenMeTty «MaTtemaThkay.

2. Pa3BuTHE TBOPUECKUX CIIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpAKEHHS,
TEOPETUYECKOTO MBIIIJIEHUS U MAaTEMaTHUYE€CKON MHTYHIIMU, YMEHUI paccyx IaTh
JIOTUYECKHU U aHAJIM3UPOBATh CUTYaIlUU.

3. Yrnybnenue u 3aKkperuieHne 0a30BbIX 3HaHUM, (HOPMUPOBAHUE YCTONINBBIX
HaBBIKOB PEUICHUS HECTAHJAPTHBIX M  OJIMMIMAOHBIX 3a]a4, OCBOECHUE
HECTAH/IAPTHBIX MOJIXOJ0B U OPUTHHAIIbHBIX PEIICHUI.



4. O3HakoMJIEHME C JIONOJHUTEIbHBIMU  pa3liellaMd  MaTeMaTHUKH,
BBIXO/SIIIUMU 332 paMKH 0a30BOT0 Kypca.

5. Bocriutanne caMOCTOATENBHOCTHA, HACTOMYMBOCTH U OPraHU30BAHHOCTH B
XOJI€ PEILLEHHUS CIIOKHBIX 3a7a4.

6. Pa3BuTHEe HABHIKOB KOMAaHAHOW PaOOTHI, PYKECKOTO CONEPHUYECTBA U
310pOBOM KOHKYPEHIIMU CPEIA CBEPCTHUKOB.

7. lloaroroBka oOy4YalIIMUXCAd K YYacTUIO B IIKOJIbHBIX, PalOHHBIX,
TOPOJICKMX, PETHMOHAJIBHBIX, BCEPOCCHICKUX OJIMMIHUAJAX, KOHKypcax u
COPEBHOBAHMSX M0 MATEMATHUKE.

8. IloBbimieHWe ypoOBHS TPAMOTHOCTH B  OOJACTH  HWCIIOJIB30BAHUS
«MaTeMaTHYEeCKUX TIAKETOB», OOECIEeUMBAIOIIMX AaBTOMATU3AIUIO IPOIECCOB
MoucKa, aHanu3a, 0O0paOOTKH, co3daHus, nepenadyu, dopmanuzanuu (B BUIE
CTaTUYECKUX W AMHAMUYECKUX TpaduKOB, AMArpaMM W TMPOYHUX BHU3yaTH3aIUN
pe3yIbTaTOB aHAJIM3a U MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Ipoliecce yuyeOHou
NEeATEeIbHOCTH MPU U3YYCHUU MATEMATHKHU.

9. Pa3BuTHe TBOPYECKUX CIOCOOHOCTEH, TEOPETUYECKOTO MBIIUICHUS Ha
OCHOBE UCIOJIb30BaHUs IU(PPOBBIX HHCTPYMEHTOB (B TOM UHCJIE «MAaTEMAaTHYECKUX
MaKEeTOB») B 00JaCTH MOJCIMPOBAHUS, UMHUTAIINHM U UHTEPIIPETAIINN a0CTPAKTHBIX
MaTeMaTHYECKNX OOBEKTOB M O0pa3oB B BHJIC Pa3IMUHBIX BU3yalu3alui (B TOM
Yyucjae MPOCTPAHCTBEHHBIX 00BEKTOB). IlporpamMma pazpabotaHa c yueToM
pexkoMeHanui dhenepaibHON pabodeit mporpaMMbl BocnuTanus. B wactHocTH, oHA
YUUTHIBAET  TICUXOJOrO-NeJarorM4eckue  OCOOEHHOCTH  COOTBETCTBYIOILEH
BO3PACTHOM KaTEropuu 00yJaroIIHXCS.

Takum obpazom, peanuzayus Ilpoepammul  coodeticmeyem noyYEHUIO
Ce0YIOWUX Pe3yIbmamos:

— JOCTUKEHUE 00yYarOIIMMHUCS IJIaHUPYEMBIX JUYHOCTHBIX,
METaNpeIMETHBIX MU TPEAMETHBIX PE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yIiyOJIEHHOMY YPOBHIO M3YUYEHUSI MAaTEMATHKH;

— pa3BUTHE JIMYHOCTH 00yUaromuXxcs, GOPMUPOBAHUIO U YIOBIECTBOPEHUIO X
COIMAIPHO 3HAYNMBIX HHTEPECOB U TOTPEOHOCTENH;

— caMopeaiu3aiusi 00ydYalolMXCs 4Yepe3 ydacThue BO BHEYPOUHOM
NEeSATENbHOCTH.

MecTo kypca B 00pa3oBaTeJIbHOM Hpouecce

Bo ®I'OC OOO pns 06s3aTensHOr0 OOyYEHHsI YTBEPHKICHBI JBa YPOBHS
OCBOCHHS pabovMX MPOTrpaMM IO MaTeMaTHKe: 0a30BbIN U YIIIyOJICHHBIN, HAUMHAS
¢ 7 wnacca. ConepkaHue MpOrpaMMbl MO Matematuke (yriyOJeHHBIA YPOBEHB)
HalpaBJI€HO Ha YJOBJIETBOPEHHUE TMOBBIIIEHHBIX 3alpPOCOB  O0YYaIOIIHUXCA,
cTpemsmmxcsa K Ooiee TIyOOKOMYy OCBOEHHIO TMPEAMETHBIX Pe3yJbTaTOB.



[IporpamMma Kypca BHEYPOUHOU NESITEIBHOCTH «TpynHBIE BONMPOCH MATEMATUKM
HarpanjeHa Ha pacllupeHre 3HaHuK 00yYarolUXCsl IO MaTeMaTHKe JUIsl KJIacCOB C
00s13aTeNbHBIM 0a30BBIM YPOBHEM O0yUEHUSI MaTeMAaTHKeE.

TemaTndeckoe IJIaHUPOBAHKE B IPOrpaMMe Kypca BHEYPOUHOMU IESTEIBHOCTH
«TpynHble BONpPOCH MAaTEMAaTHKW» COCTABIEHO TaK, YTO paclpeleeHue
COJIEp)KaTeNbHBIX Pa3[eioB B HEM CHHXPOHU3UPOBAHO C  00s3aTENbHOMN
nporpamMmoii 0a3oBoro ypoBHs. Peanu3zanus cogepskanus npejaraerca B opmax,
OTJINYHBIX OT YpOuHbIX. ClIelyeT OTMETUTh, YTO JJAHHBII KYpC B OCHOBHOM IIKOJIE
BBICTPAMBAECTC HE TOJIBKO HAa PAaCIIMPEHUM MaTEMaTUYECKOTO COJEpKaHUs
0a30BOr0 YpOBHS, HO M Ha MOBBILIEHUU YPOBHS CI0XXHOCTHU 3aa4, IpeIaraéMbIx
JUISL pELIEHUS.

Pabouast mporpamma Kypca BHEYPOUHOUH JesiTenbHOCTH « [py/HbIE BOIPOCHI
MaTEMaTUKW» MpeJHa3HaYeHa Uil peailu3aludyd B 7—9 kijaccax M HampaBlIeHA Ha
JOCTHUXKEHHE OOYyYaroLUMMUCS IUIAHUPYEMbIX pe3ynbTaTtoB. IlociienoBarenbHOCTD
U3YUYEHHs] TEM Kypca COBIIAJAET 10 BPEMEHM C M3YyYEHHEM Kypca MaTEMATUKH
(anreOpsl W TeOMETPUM) OCHOBHOM IIKOJIBI 0Aa30BOrO YPOBHS, BCE TEMBI IIO
BO3MOXHOCTH CHHXPOHU3UPOBAHBI ¢ 0A30BBIM KYypCOM MAaTEMATHKH MO KJaccaM.
Tembl mo anrebpe W TEOMETPUM YEPEAYIOTCS, YTO IO3BOJSIET MAaKCHUMAJIbHO
OPUOIU3UTH UX IO BPEMEHH U3YyUEHHUsI K OCBOCHHIO 0a30BOT0 Kypca.

[Ipu peanuzanuu [Iporpammel neppast 3aj1a4a y4uTesass COCTOUT B TOM, YTOOBI
CO3/1aTb HEOOXOAMMBIE YCIOBUS JUIsl HPUOOPETEHUS U Ppa3BUTHUA YMEHUH,
CBSI3aHHBIX C IPOBEJEHUEM UCCIEAOBAHUM HA MATEMAaTUYECKOM coaepKaHuu. [l
pelieHus 3Toi 3anaun B [Iporpamme 0603Hau€HO MECTO U CHOPMYITUPOBAHBI TEMBI
JUTSI IPOBEJICHUS MCCIIEI0BATENBCKUX PadoT.

Bropas 3amaua yuumrens mno peanmsauun lIporpamMmsel  cBA3aHa C
BO3MOKHOCTBIO CO3/1aTh yCJIOBUS AJIsi 00pabOTKU M MpeJcTaBieHus UHPOpMaluu
HAy4YHOI'O COAEPKaHusl (B TOM YHUCIIE C UCIIOJIb30BAHUEM LIM(PPOBBIX HHCTPYMEHTOB)
IIPY OpraHU3ally UHIUBUIYAJIbHOU U TPYIIIOBOM ITPOEKTHOM AEATEIbHOCTH.

JUisi  yCHEemHOM  peanu3allMd  CLEHAapUEB IIPOEKTOB  PEKOMEH]YETCS
UCIIONIb30BaTh IEPCOHAJbHBIE KOMIIBIOTEPHl C YCTAHOBJICHHBIMH O(PUCHBIMU
IporpaMMaMu M JIOCTYIIOM K ceTH MHTepHeT (Kak MUHMUMYM OJIMH KOMIIBIOTEP JJIs
Ka>KJOU TPYIIbI).

@DopMbl  1€ATENBHOCTH O0YYAIOIIMXCSl MPEelyCMaTpUBAIOT AKTHUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT HWHIUBUIYAIbHYIO U TPYIIOBYIO padorTy,
OTJIMYAIOTCS OT YPOUHBIX O0Jiee IUPOKUM HUCIIOJIb30BAHUEM HCCIEI0BATEIbCKON U
IPOEKTHOW  JEATEIBHOCTH, pPEIICHWEM  HECTaHJApTHBIX 3axad  H  Jp.
CrpyKTyprpoBaHHE TEMAaTHYECKOIrO IJIaHMpOBaHUs B [Iporpamme COOTBETCTBYET



NOPSIAKY U3YUEHUS Pa3AeIOB U TEM aJIreOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U TEM
caMbIM 00eCIieuynBaeT MPEEMCTBEHHOCTh YPOUHOM M BHEYPOUHOH JESATEILHOCTH.

Peanuzamus  [Iporpammbl  mpeamonaraer codeTaHWE pasTUYHBIX (Hopm
IPYIIOBOM pabOThl (IUCKYyCCHS, MaTeMaTH4YeCKOE COPEBHOBAHUE;, MPAKTUKYM;
BBIOODP TE€MBI [IPOEKTA, JIAHUPOBAHKE PAOOT, pacipeieIeHUE PoJiei, B3aUMOOLICHKA
IIPY BBIMOJTHEHUU TPYNIOBBIX MPOCKTOB M HCCICIOBAHWN) M WHIUBUIYATBHON
paboThl  (BBIMOJIHEHUE WHAWUBUIYAJIBHOIO HCCIAEAOBAHUS, B TOM 4YHCIE C
UCITOJIb30BAaHUEM ITU(PPOBBIX MHCTPYMEHTOB; MPOBEICHUE YCTHOTO OOOCHOBAHUS
IpU PEIICHUU HECTAaHJAPTHBIX 3aJa4, 3a7a4 MOBBIIICHHOTO YPOBHS CIOXXHOCTH;
MOCTPOCHUE MATEeMAaTHYECKUX MOJENeH, HUX WCCIEJOBaHUE, HHTEpHpeTanus
MOJIYYEHHBIX PE3YyJbTAaTOB MPU PELIICHHH 33aJad C MEXKIOPEAMETHbIM U
NPaKTUYECKUM COJIEp’KaHMEM; T[IOMCK, MHTEpIpeTanus, Mnpeodpa3oBaHue U
IpUMEHEHUE MaTeMaTHIeCKOW MH(OpPMAITUH; CaMOCTOSATEIFHOE OTKPBITHE HOBOTO
MaTeMaTuyeckoro ¢akra). Hcnonb3zoBanue Takux (opm paboOThl MOMOraer
pa3BuBaTh y OOy4YarolUMXCsA, C OJHOM CTOPOHBI, HABBIKK BOCIPHUATHS HOBOU
uHoOpMaIUU TpU pa3IWUYHBIX (QopMax ee MoJayu, a C JPYyrod CTOPOHBI —
AKTUBHOCTb, CaMOCTOSITEIbHOCTb M CHOCOOHOCTH K TBOpUecTBY. (OcBoeHUE
[TporpaMMBbl TOKHO JOTOIHATH U Pa3BUBATh 3HAHUS U YMEHHUS O0YyUaIONIUXCS B
00J1acTh MaTeMaTUKU, OPUEHTUPOBATH UX HAa O0yUYEHHUE B CPEAHEH IITKOJIE B KJIaccax,
npeayCMaTPUBAIONIMX OCBOEHHME MATEeMaTUKUW Ha YriayOJIeHHOM YpOBHE, B
YaCTHOCTH TEXHOJOTUYECKOTO Mpoduiis, a Takke CrocoOCTBOBATh COIUATBHOMY
bopMUPOBAHUIO TUYHOCTH O0yHAIOIIUXCA.

[Tporpamma kypca paccuutana Ha 170 yacoB B TeUeHHE TpeX JIeT OOyUCHUS: B
7 xnacce — 34 yaca (1 gyac B Heneno), B 8-9 kiaccax - 1o 68 4acoB B KaXKJI0M KJlacce
(mpu IPOBEJICHUHU 3aHITUN OJIMH Pa3 B HENEIIO MO 2 aKaJeMUUYECKUX Yaca Kaxjoe
WIM JIBa pa3a B Hejlelo no 1 akajgemuueckoMmy yacy kaxkmioe). LlenecooOpazHbiM
SBJISIETCS 4YEpEeOBAHUE TEM 3aHATHU C aireOpanyeckuM U T€OMETPUUYECKUM
COJIEpKaHUEM.

B 3aBUCMMOCTM OT KOHKPETHBIX YCJIOBHH peanuzauuu I[Iporpammbl u
KOJIMYECTBa 00YUYaIOIMUXCS JAOMyCKaeTcs (POPMUPOBAHKE TPYIIT U3 00YIArOITIXCSI
pa3HBIX KJacCoB B Tpeaenax oaHOM mapamienud. [lporpamma MoXer
peann30BbIBaThCA 00pa30BaTEIbHOM OpraHU3alMe CaMOCTOSTENbHO JMOO Ha
OCHOBE B3aMMOJICUCTBUS C JPYTMMH OpraHU3AlUsIMUA, OCYIIECTBISIOIMINMU
00pa3oBaTEIbHYIO ICSITEIHHOCTD.

[To ycMoTpeHHIO yunuTemnsi HEKOTOPBIE 3aHSATUS MOTYT OBITh MCKITIOUEHBI WU
3aMeHeHbl. PexoMenayercst BkiounTh B [IporpaMMmy pervoHaabHbI KOMIOHEHT:
OKCKYpPCUU Ha MPEANPUATUS, B PETHOHAIIBHBIE MY3€H, BY3bl TEXHUYECKOU



HAIpPaBJIEHHOCTU JJisl TOBBIIICHHS HHTEpeca OOYyYaromMXCs K MPAKTUYECKOMY
U3YUYEHUIO TPOQeCcCcuil, CBA3aHHBIX C MATEMaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOMU JEATEJBHOCTH
«TPYIHBIE BOITPOCBI MATEMATHUKW»

7 KIIACC

JaeMeHThI HcTOPpUU. O0Ke MOHATHA TreoMeTpuH. OCHOBHBIE (PUTYPbI

Hctopusi BO3HUKHOBEHUS M pa3BuTus TeomeTpuu. IloHsTHA: akcuoma,
TeOpeMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, onpeneneHue. MHCTpyMeHThl s
U3MEPEHUM M TIOCTPOEHHM. B3anMHOE pacmoyio)KEHHE TOYEK Ha MPAMOM.
N3mepenne 1ivHBI  OTpPE3Ka, PACCTOSHME MEXAY TOYKaMu. BsammHOe
pacnionoxenue Tpambix. Jlomanas. Bunbl snomasbix.  J[nMHA  JIOMaHOM.
MmuoroyronsHuku. lIlepumerp wmHoOroyronpHuka. I[loHsAITHE O BBIIYKIBIX U
HEBBINYKIIBIX MHOTOYTOJIBHUKAX.

Yucuaa v BeruucjaeHus. Jleaumocrs

[Ipu3naku neauMocTu: (GOpMYIHpPOBKA M JIOKa3aTenbCcTBO. PemieHue 3amgau
IIOBBIICHHOM  CJIOKHOCTH Ha  JEIUMMOCTb. PelleHue CIHOKETHBIX — 3aaad
apu(PMETUYECKUM METOOM.

Hccnedosamenvckas paboma: N1eIMMOCTb U €€ CBOMCTBA.

AuredpanvecKkue BbIPaKeHUs!

CreneHd, MHOIOWIEHbI, MpPEeOOpPa30BAHME MHOIOWIEHOB, JEHCTBUS C
MHOTro4JieHaMi. MHoroujeH cranaaptHoro Buaa. CreneHp MHorowieHa. KopHu
MHOroujeHa. HaxokneHue KOpHEHM MHoOrowieHa. Jloka3aTelbCTBO TOXKIECTB.
Pa3nble moaX0abI K 10KA3aTEIbCTBY TOXKAECTB.

Hccnedosamenvckas paboma: Kak HAMTH KOPEHb MHOTOWICHA?

Tpeyroabnuku. IIpu3Haku paBeHCTBAa TPEYroJibHUKOB

TpeyronbHuku. PaBHbIE TPEYyTOABHUKUA B FEOMETPUUECKUX KOHPUTYpAIUSX.
[Ipr3Haku paBeHCTBAa TPEYrONbHUKOB. lIpu3HakW paBeHCTBA NPSIMOYTOJIBHBIX
TPEyroJbHUKOB. [IepneHIuKysp U HaKJIOHHAsL.

YpaBHeHHUs U CUCTEMbI YPABHECHU U

JIuneiinble ypaBHEHUS U UX cUcTeMbl. OnpeieNieHre Yuciia KOpHEH TUHEUHOTO
ypaBHEHHUs. Pelllenne MTMHEeNHbIX YpaBHEHNM, COEpKAIUX 3HaK MoayJis. Pemenue
JMHEWHBIX YPABHEHUW C MapaMmeTpamu. PeleHne CUCTEM JIMHEWHBIX YPaBHEHUU
pPa3HBIMU METOJIaMH.

Hccneoosamenvckas paboma: TUHEHHBIE YpaBHEHUS, COJIEpKallUe 3HaK
mMomayds. [locTpoeHus ¢ MOMOMIBIO ITUPKYJIS U JuHEHKH OO0CHOBAHMS MPOCTEHIIINX
IIOCTPOCHMM, JTallbl 3aJauyd Ha IIOCTPOCHMS, PELICHUE 3aJad Ha IOCTPOCHUE
LIUPKYJIEM U JIMHEUKOM.

OceBasi cummeTpust

@urypsl ¢ oceBor cummeTpuent. [IpuMepsl cMiMMETpUM B OKPYKAFOIIEM MUDE.



IIpoexm: cuMMeTpHs B OKPYKalOIEM MUDE.

MHOTroyrojibHUKH ¥ reOMeTPUYeCKHue HePAaBEeHCTBA

CyMMma BHYTPEHHUX YIJIOB MHOTOYTOJIbHMKA M BHEIIHUX YIJIOB BBITYKJIOTO
MHOTOyroysibHUKa. COOTHOLIEHUSI MEXKJYy CTOPOHAaMH W yTJIaMH TPEYTOJbHHUKA.
HepasenctBo Tpeyronsauka. HepaBeHCcTBO 0 nnnHe nomaHoi. HepaBeHCTBO Mexay
MEPIIEHAUKYJISIPOM U HaKJIOHHOM. PaccTosiHME OT TOUKHU 10 MPSIMOM.

Hccnedosamenvckas paboma: TeOMETpUUIECKUE HEPABEHCTBA.

DOyHKIUU

[Touck oOnactu omnpeneneHuss MU MHOXKECTBA 3HAYCHUN  (PYHKIUH.
Hcnonb3oBaHne pa3nuvHbIX CIOc000B 3a1anus GyHKiuu. Mcrnonb30Banne CBOWCTB
byHkumidi g aHanu3a TpadUKOB peabHBIX 3aBUCUMOCTEHW (Hylmu (QyHKIUH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKITUHU, TPOMEXKYTKH BO3PACTAHUS U YOBIBAHUSI
dbyHKIIMKA, HanOOJIbIIIee W HaWMEHbIee 3HaYeHuS GyHKmK). [ paduku, KycouHo-
3a/1aHHbIe (DYHKIIUH.

Hccneoosamenvckas paboma: cpaBHEHHE CBOMCTB (PYHKIIMU U UX T'Pa(UKOB B
3aBUCHUMOCTH OT [1apaMETPOB.

I'eomeTpuyeckne MecTa TOYEK

B3auMHoOe pacrionoxeHne OKpy KHOCTH U psiMou. [IpumMepsl reomeTpruyeckux
MECT TOYEK Ha IIOCKOCTU. MeToJ reoMeTpUYECKUX MECT TOYEK IMpU PEIICHUH
reOMETPUYECKUX 3a/aY.

8 KUIACC

Yucaa v BbIYUCTCHUS

KBanparnbiil kopeHb. BrinonHeHue onepanui ¢ uppauiiOHAIbHBIMU YU CIIAMU.

AuredpanvecKkue BbIPaKeHUst

JpoOHO-panmoHanbHble BeipakeHus. CteneHu. BoinoHeHne TOX1eCTBEHHbBIX
npeoOpa3oBaHUi paIlMOHAIBHBIX BHIPAKCHHI.

IenTpanbuas cumMMeTpus

@opMyIMpOBKa OMNPEACIICHUS W JI0KA3aTEIbCTBO CBOMCTB IIEHTPAIbHO-
CUMMETPUYHBIX QUryp. /leneHune orpe3ka Ha paBHbIE YACTU C IIOMOIIBIO IIUPKYJIS U
nuHeriku. HMccnepgoBaTenbckasi paOoTa: CBOWCTBA I[EHTPATbHO-CUMMETPUUYHBIX
duryp.

IIpoexm: neHTpallbHAasi CAMMETPHS B OKPYKAIOLIEM MUPE.

YeTbIpEéXyroJIbHUKU

[Tapannenorpamm, ero mnpu3Haku U cBoiicTBa. IIpAMOyroiabHUK, pomo,
KBaJIpaT, UX TMPU3HAKU W CBoWcTBa. Tpamenus. PaBHoOenapenHas Tpamenus, €€
CBONCTBA U Npu3Haku. CpeaHsist JIUHUS TPEYTOJIbHUKA U CPEAHSS JIMHUS TPATEIUU.
CBoiicTBa U NMPU3HAKYU CHEHUATIBHBIX BUJIOB YETHIPEXYTOJbHUKOB

Hccnedosamenvckasa paboma: 3HaKOMbIE U HE3HAKOMBIE YETHIPEXYTOJbHUKH.



YpaBHeHUs] H HEPAaBEHCTBA

Onpenenenrne paBHOCWIBHBIX ypaBHEHUU. [IpuMeHeHne CBOWCTB ypaBHEHUN
c oaHoil mnepeMeHHOW. OmpenesieHHEe KOJIUYECTBA JIEUCTBUTEIbHBIX KOpHEH
KBQJIpaTHOTO  ypaBHEHHUs. PemieHue  JIpoOHO-pallMOHANIBHBIX  YpPaBHEHH,
CBOJSIIMXCA K JINHEWHBIM WX K KBaJIpaTHBIM YPaBHEHHSIM, UCIIOJIb30BaHUE METO/1a
3aMEHbl NEpPEeMEHHOH. PellleHne TeKCTOBBIX 3a/ay aireOpanvdeckuM CIocoOOM:
nepexoz OT CIIOBECHON (OpMYIMPOBKH YCIOBHS 33/1a4 K alredpandeckon Moaenu
OyTEM  COCTABJIEHUS YPAaBHEHHUS; pEIICHHE COCTABICHHOIO YpPaBHEHMS;
UHTEpHpeTanus pesynbrara. ['paduueckas WHTEpHpETaIUsl YpaBHEHUNH C JIBYMs
EPEMEHHBIMH.

Pemenne cucrem ypaBHEHH, B KOTOPBIX OJHO M3 YPaBHECHHUMU HE SIBIISIETCA
auHelHbIM. ['paduyeckas HHTEpHpeTanusi pelIeHus YpaBHEHUS C JByMs
NEPEMEHHBIMM W CUCTEM YpaBHEHMIl C JByMs NepeMeHHbIMH. PemieHue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PellleHne HEPaBEHCTB, COJEPKAIIUX 3HAK
mMonyis. M3o0paxkeHue penieHus: HEpaBeHCTBA C OJHOM MEPEMEHHOW M CHCTEMBbI
HEPaBEHCTB HA KOOPAMHATHOW MPSMOM, 3alMCh PELIEHUs C MOMOLIBI0 CHMBOJIOB.
HepaBeHcTBO ¢ aByMsi mepeMeHHbIMU. ['paduueckuii METOA pElIeHHUs] CUCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMH.

HUccnedosamenvckas paboma: paBHOCUIBHOCTD U CJIC/ICTBUE.

Hccneoosamenvckas paboma: rpapuyeckas HHTEPHpPETalUs YPAaBHEHUU C
JBYMS IEPEMEHHBIMU.

HUccnedosamenvckas paboma: TpapuUUYECKHUil METOJ PEIICHUS CHUCTEM
HEPABEHCTB C JBYMS IEPEMEHHBIMH.

IIpeoOpa3oBanue nogoous

[Ipeo6pazoBanue mogpodus 1 mogo0HbIe GuUrypbl. COOTHOLIECHHUS B MOJT0OHBIX
durypax.

HUccnedosamenvckas paboma: uto Takoe dppakran?

Jloka3aTe/ibCTBa HEPABEHCTB

OueHka 3Ha4YECHHS BBIPAKEHHS C UCIIOJIB30BaHUEM HEpaBEHCTB. IIprumeHeHue
CBOMCTB HEpPAaBEHCTB B XoJ€ peuieHus 3anad. OnpenesneHne paBHOCUIIBHBIX
HEpaBeHCTB. JloKa3aTenbCTBO HEPABEHCTB. PelieHne TEKCTOBBIX 3a7a4 C TOMOIIbIO
JIMHENHBIX HEPABEHCTB C OJIHON NIEPEMEHHOM.

Hccnedosamenvckasn paboma: TMHEWHOE HEPABEHCTBO C OJTHOM EPEMEHHOM ¢
napameTpoM.

IIpsiMoyroJibHBIE TPEYT0J1bHUKH

Teopema Ilucdaropa u e€ nmpuMeHEeHUE NMPU PEIICHUU MPAKTUUYECKUX 3a/1ad.
JlokazaTrenbCTBO COOTHOUIEHUH MEXAY MPONOPLUUOHAIBHBIMA OTpPE3KaMH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE (BBICOTA, MPOBEIAEHHAS U3 BEPIIMHBI IPSIMOIO yIJa;



METpUYECKHEe COooTHOolIeHUus1). [IpuMeHeHue COOTHOUIEHUWHA TpU  PEHICHUU
reOMETpUYECKUX  3ajad. TpuroHomerpudeckue (yHKUMU OCTpPOro  yria
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA (CHHYC, KOCHHYC, TAHIT€HC, KOTAHI'€HC). 3HaYEHUs
TpUTOHOMETpHUEeCKUX (yHKIuH s yriaoB 30°, 45°, 60°. Pemenne 3amau c
UCIIOJb30BaHUEM TPUTOHOMETPUUECKUX (DYHKITUH.

lIpakmukym: penieHrne NPakTUKO-OPUEHTUPOBAHHBIX 33/1a4.

Mamemamuueckoe copegrosanue: peElIEHUE 3a1a4 Pa3HbIMU METOJAAMMU.

DOyHKIUU

[Touck obnactu ompenenaeHUss ¥ MHOXECTBa 3HaueHud (yHkumu. ['padux
dbynaknun k/x. @yaknus Buaa (ax + b)/(cx + d).

Yuciia v BBIYMCJIEHUSA: 1eJTUMOCTh

@opMyIHpOBKa OMNPENETICHUS JNEIMMOCTH HAIeNo, YHCEN, CPAaBHUMBIX IO
JAHHOMY MOJyJII0. BpinmonHenue peneHuss ¢ ocTtarkoM. Jlokas3arenbcTBO U
IIPUMEHEHUE CBOMCTB CPAaBHEHUU MO MOAyJr0. HaxoIeHne OCTaTKOB CyMMBI U
IPOU3BEAECHUS IO TAaHHOMY MOJYJIIO.

Hccnedosamenvckas paboma: 1eIuMOCTb.

9 KVIACC

YpaBHeHUs U HEPABEHCTBA

bukBaapatHeie ypaBHeHHs. MeETOJbI PaBHOCUJIBHBIX MPEOOpPa30BaAHUIM,
3aMEHbI IEPEMEHHOM, rpa)MIecKOro METo/1a NMPU PEIIEHUN ypaBHEHUN 3-U u 4-i
creneHeu. Pelienue HepaBeHCTB, CoAepKaluX 3HaK MoyJsl. HepaBeHCTBO ¢ iByMs
nepeMeHHbIMU. [IprMeHneHue rpaguueckoro MeTojia perieHusl CUCTEM HEPABEHCTB
C JByMs TepeMeHHbIMHU. PemeHue apoOHO-pallMOHATBHBIX YpaBHEHUN U
HepaBeHCTB. [locTpoeHne rpa@ukoB ypaBHEHUM, B TOM YHCIIE C UCIOJIb30BaHUEM
mudpoBeIX pecypcoB. I[IpuBomuTh TpaPUUECKyr0 WHTEPIPETANUIO PEIICHUS
YPaBHEHUS C IBYMSI IEPEMEHHBIMA U CUCTEM YPABHEHUU C ABYMS MEPEMEHHBIMHU.
HccnenoBanue cuUCTEM HEIMHEMHBIX YpaBHEHUW C IapamerpoM. PermeHue
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Uccnedosamenvckue pabomwl: pelieHUWE 3ajad ¢ [apaMeTpaMu —
anreOpandecKuM METOJI0M; IpadUIEeCKIM METOOM.

Pemenne TpeyroibHMKOB

TeopeMa CHHYCOB M TeOopeMa KOCHHYCOB, UX NPUMEHEHHE MNPHU PEIICHUU
TPEYTOJIbHUKOB u MPAKTUYECKUX 3a/1au. CooTHomieHus MEXIY
TpUrOHOMeTpudecKUMH  (yHKImsaMU. [Ipocreitimue Gopmynbl  NpUBEACHUS,
BBIBOJIIMbBIC U3 TEOMETPUIECKUX CoOOpakeHuid. Haxoxenne paamyca OnucanHoM
OKPY>KHOCTH. @®opmyna  ['epona. Q@opMmyna  IUIOMIAAM  BBIMYKJIOTO
YEeTBIPEXYTOJIbHUKA.



Ilpakmukym: pelIeHHEe TEOMETPUYECKUX ¢ MPAKTHUKO-OPHUEHTUPOBAHHBIX
3a/1a4 pa3HbIMH METOIAMH.

AJiredpanyeckue BbIpaKeHusl

CremneHb C palmOHaIbHBIM MTOKa3aTEIIEM.

Omnpenenenne KOPHs n-il CTENIEHU U CTENEHHU C PallMOHATIBLHBIM TTOKA3aTENIEM.

[IpuMeHeHue omepary W3BJICUEHUST KOPHS N-H CTENEHU, MCIOJBb3YyS MpHU
HEOOXOMMOCTH KaJIbKyJISATOp. BhluncieHne 3Ha4eHusl CTETNICHH C paliMOHATbHBIM
nokazareneMm. OleHka 3HAYEHUH KOpPHSA N-M CTENEHW, 3HAUYEeHHWE CTENEeHH C
palMOHAIBHBIM TOKa3aTeleM IIEJIbIMU  YUCIaMH UM JCCATUYHBIMU JIPOOSMH.
CpaBHEHHE W YIOPSIOYMBAHWE PAIMOHAIBHBIX W HMPPAIMOHAIBHBIX YHCET,
3aMMCaHHBIX C TOMOINIBI0 KOPHS N-W CTEMEHU, CTENEHH C PaldOHAIbHBIM
noka3areneM. BbIMONHEHHE TOXKAECTBEHHBIX MPeoOpa3oBaHUil  BBIPAKEHUH,
COJIeprKalINX KOPEHb N-i CTENEHH, CTENEHb C PallMOHATIBHBIM ITOKA3aTENIEM.

ITono6ue TpeyroibHUKOB

Teopembl 0 MPOU3BEICHUH OTPE3KOB XOPI, TEOPEMBI O TPOU3BEACHHUU
OTPE3KOB CEKYIIIUX, TEOpEeMa O KBaJpaTe KacaTelibHOM, TeopeMbl UeBbl 1 MeHenasl.
HccnenoBanne, B TOM 4YHCJIE€ C TMOMOIIBI0 HU(POBBIX PECYpCOB, H3ydaeMbIX
koH(purypammii. [IpuMeHeHNe TaHHBIX TEOPEM MPHU PEIICHUH TEOMETPHUUECKUX
3a/1a4. 3HAKOMCTBO C MOHSTHEM TOMOTETHH, C €r0 MPUMEHEHUEM, B TOM YHCIIC B
MIPAKTUYECKUAX CUTYAIHSIX.

Hccneoosamenvckas paboma (¢ UCIOIB30BAHUEM MPOTPAMMHBIX CPENICTB):
FOMOTETHS U €€ CBOMCTBA.

DOyHKUMHA

[Tonsitne «dynkuusy». IlpumeHeHne cBOWCTB (YHKUUNA: HYIU (QYHKIUH,
TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKITUH, IPOMEXKYTKH BO3pACTaHUS M YOBIBAHUS
(GbyHKIMU, YeTHbIE U HEeYeTHbIe (YHKIMU, HauOOJIblllee U HAaUMEHBIIIEe 3HAUYCHUS
¢yukuuu npu pemieHud 3anad. lloctpoenue rpadukoB (QyHKIMI € MOMOIIbIO
npeoOpazoBanuii Buna: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x), f(x) —1f(| x |),
f(x) = [ (x) |

PacrioznaBanue creneHHBIX (YHKUMNA M TOCTPOEHHE 3CKH30B TIpadUKOB
CTENEHHBIX (YHKUMA C HATypalIbHBIMM TOKa3aTesIMH Pa3HOM UYETHOCTH.
Hcnons3oBaHne CBOWCTB T'padUKOB CTEMEHHBIX (DYHKIMH C HATypaJbHBIMA
MoKa3aTe sIMK TIPH pelleHnH 3a1ad. [locTpoeHne rpagukoB QyHKImHA y= VX , y =
Vx, y=|x|

Uccnedosamenvckas paboma: mnopeaeHue GYHKIMU W €€ Tpaduka B
3aBHCHMOCTH OT TTapameTpa.

MeTtoa koopaAMHAT



[TapannenbHOCTh W MEPHEHAUKYJSIPHOCTh MOPSIMBIX  (Y€epe3  YIJIOBOM
K03 ULIMEHT).

Haxoxnenue mnepecedeHnil OKPYKHOCTEW M MPSIMBIX B KOOpPJAWHATAX.
@opmysia paccTOsIHUA OT TOYKM 10 mnpsmoil. I[lmomanes mapamnenorpamma B
KOOpJAWHATAaX, MOHSTHE 00 OpPUEHTHPOBAHHON miomaau. IIpumMeHeHue metona
KOOpPAMHAT B  MPAKTUKO-OPUEHTUPOBAHHBIX  T'E€OMETPUYECKHX  3a7adax,
MCCIIEIOBAHUE TTPUIIOAKEHHSI METO/Ia KOOPJIUHAT B BHIYMCIUTEILHON MaTEMaTUKE U
uH(pOpMaTHKE.

Hccneoosamenvckasi  paboma:  peumieHue  MPAKTUKO-OPUEHTUPOBAHHOM
F€OMETPUYECKOM 3a/1a4l METOJOM KOOPJUHAT.

IIpaBuibHBIE MHOTOYT0JIbHUKHA. OKPYKHOCTH M MHOTOYT0JIbHUKH

[TonsiTie TNpPaBUIBHOIO MHOTOYTOJbHUKA. DOpMysbl Il BBIYMCICHUS
AJIEMEHTOB TMPAaBUJIBHBIX MHOTOYTOJBHHKOB (CTOpOHA, paadyC BIMCAHHOU U
OMHMCaHHOW OKpY>kHOCTEH). BbIBOJ (hOopMYIT AJIMHBI OKPYKHOCTH U IJIOIIA/IA KPYTa.
JInuHa Iyru OKpy»XHOCTH, paauaHHas Mepa yriua. [Inomans kpyra u miomanb
KPYTrOBOTO CEKTOpa. BhluncieHue mepuMeTpoB M IIIOMIANEH CIOXKHBIX (GUTYP,
BKJTIOUAIOIINX JIEMEHTHI KPyTa.

Camocmosamenvrhoe omkpbvimue. KaK HAUTU MEPUMETP U IUJIOWIA/Ib CIOKHOU
burypsi?

Ipaxkmuxym: penieHne 3a1a4 NOBBIIICHHON CI0KHOCTH.

Yucii0BbIEe MOCEA0BATEIbHOCTH U MPOrPecCuH

Onpenenenue BUJIOB MOCJIE0BATEILHOCTEM: OTpaHUYECHHAs
IIOCJIEIOBATEIBHOCTb, MOHOTOHHO BO3pacTarouas (yOnIBaroras)
nocjea0BaTeabHOCTh. [IpencraBieHne OECKOHEUHBIX TMEePUOAUYECKUX IpoOeil B
BUJI€ OOBIKHOBEHHBIX. 3HAKOMCTBO C MOHATHEM CXOJIMMOCTH MOCIE0BATEIbHOCTH,
HAaXOXJEHUE CYMMbI OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON MPOTrpEecCum.
[IpumeHenne MeTo1a MaTEMAaTUYECKOW UHTYKIIHAH.

Hccneoosamenvckas paboma: TIOBEIEHUE TOCIEIOBATEIBHOCTEH — OT
TUITOTE3BI 0 I0KA3aTENIbCTBA.

JIBHKEHMS TUIOCKOCTH

HentpansHas cummerpusi. LlenrpanbHo-cuMmMmeTpuuHbie ¢Gurypsl. [ToBopor.
OceBass cummetrpus. OUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapannensHbiii nepeHoc. [loHsTHE NBUKEHUS M €r0 CBOMCTBa. PaBeHCTBO duryp.
[IposiBneHHsT CUMMETPUM B TPUPOJIC, KUBOMHUCH, CKYJIBNTYpPE, aAPXUTEKTYpE.
Komnozunmun pnemwxenuit (mpocteiiiime npumepsl). [lpuMeHeHue B penieHuu
F€OMETPUYECKHX 3aay.

Hccnedosamenvckas paboma (¢ uUCnonb308anuem NpocPaAMMHBIX CPeOCm8):
KOMIIO3ULUSI IBUKCHUM.



IHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

1) nampuomuuecko2o 6ocnumanusi:

- TpOSBIICHUME HHTEpeca K IMPOLUIJIOMY W HACTOALIEMY POCCUHUCKOU
MaTEeMaTHKH;

- IIEHHOCTHOE OTHOIICHHE K JIOCTH)KCHHSIM POCCHUCKHX MAaTeMaTUKOB H
POCCHIICKON MaTeMaTH4YeCKOW WIKOJIbI, K HMCIOJB30BAHUIO ATUX JOCTHUKEHUN B
JIPYTUX HayKaX ¥ MPUKIAIHBIX cepax;

2) epaxcoanckoeo u OyX08HO-HPABCMBEHHO020 BOCNUMAHUI!

TOTOBHOCTh K BBIITOJTHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W PEATU3alUHA €ro
paB; MPECTABICHUE O MATEMATHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SBJICHUW, MPOUEAYp TpakJaHCKOro ooOiiecTtBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTh K OOCYXIEHHUIO OTHYECKUX TMPOOJIeM, CBSI3aHHBIX C
NPAKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUH HayKd; OCO3HAaHHWE Ba)KHOCTHU
MOPATLHO-3THYECKUX MTPUHITUIIOB B ACSITCIBHOCTH YUCHOTO;

3) mpyoosoco eocnumanus: yCTAaHOBKA HA aKTUBHOE yYacTHE B PELICHHUU
IMPAKTUYECKUX 3aJa4 MaTeMaTHYECKOW HaIlpaBJICHHOCTH, OCO3HAHHE Ba)KHOCTH
MaTEMaTHYECKOTO 00pa30oBaHUS HA MPOTHKCHWHM BCEH KU3HHU Ui yCTEITHOW
npoecCHOHANbHON  NIEATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  YMEHHI;
OCO3HAHHBIM BHIOOP M IMOCTPOCHHE MHAMBUAYAIHLHON TPACKTOPUH OOpa3OBaHUS U
KU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) sacmemuueckoco éocnumanus: CIOCOOHOCTb K SMOLMOHAIIBHOMY
U OCTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX OOBEKTOB, 3a7ad, PEIICHUA,
paccykJIeHUI; yMEHUE BUJIETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu HayuHo20 nNO3HaHUA: OPHUEHTALMST B JEATEIBHOCTH HAa
COBPEMEHHYIO CUCTEMY HAayYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS YENOBEKA, MPHUPOIBLI U OOIIECTBA; MOHMMAHUE MATEeMaTH4YEeCKOW HayKd
KaK c(ephl YeIOBEUECCKOM NEeATeIbHOCTH, 3TAIOB €€ Pa3BUTHS M 3HAYMMOCTH IS
pPa3BUTHUS UMBWIM3ALMU; OBJAJCHHE S3bIKOM MaTeMaTUKA U MaTeMaTH4eCKOU
KyJIbTypOH Kak CpEeJCTBOM TIO3HAHWS MHpA; OBJAJCHUE  HaBBIKAMU
UCCJIeI0BATENbCKON JIEATEIbHOCTH;

6) @usuueckoco eocnumarus, GOPMUPOBAHUS KYIbMYPbL 300pP06bsi |
AMOITMOHAIBHOTO 0JIArOTOTyYHrsi: TOTOBHOCTh TPUMEHATh MaTEeMAaTUYECKUE 3HAHUS
B HMHTEpPECax CBOETO 3JI0pPOBbs, BEJEHUS 3J0pPOBOTr0 00pasza KU3HMU (370pOBOE
nUTaHue, COATAaHCHUPOBAHHBIN PEXKHUM 3aHITHA U OTAbIXA, PETyJsipHas pu3HIecKas
AKTUBHOCTH), CHOPMHUPOBAHHOCTH HaBbIKA pedIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAKOTO ke TIpaBa JIPyroro 4eIoBeKa;



7)  9KolIO2U4eCKo20 ~ 8OCNUMAHUsA: ~ OPHUCHTAIMs  HAa  IPUMEHEHHUE
MaTEeMaTUYECKUX 3HAHWK IS pPEIICHWS 3ajJad B 00JIACTU  COXPaHHOCTH
OKpYJKalomIel CpeJibl; IJIAaHUPOBAHHWE TOCTYNKOB W OIEHKAa WX BO3MOXKHBIX
MOCJCACTBUN IS OKpYy’Karoleld cpejbl; OCO3HaHWE TIJI00aJIbHOrO0 XapakTepa
AKOJIOTHYECKUX TPOOJIEM U ITyTeH X PEIICHHUS;

8) aoanmayuu Kk UBMEHAIOWUMCS YCLOBUAM COYUATILHOU U NPUPOOHOU CPebl:

TOTOBHOCTh K JICHCTBHSIM B YCIIOBHUSX HEOIPEACICHHOCTH, IOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIeATEeIbHOCTh, B TOM YHCIIC
YMEHHUE YUUTBCS Yy JPYyTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHWS, HABBIKA W KOMIIETCHIIMM W3 OIBITAa APYTHX; HEO0OXOIUMOCTH
dbopMupoBaTh HOBBIC 3HAHUS, (HOPMYTUPOBATH WUICH, TOHSTHS, THUIIOTE3bI 00
00BEKTaxX U SBIICHUSX, B TOM YHCJIE PaHEE HE M3BECTHBIX, OCO3HABATH JIC(PHUITUTHI
COOCTBEHHBIX 3HAHUW H KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE PA3BUTHE;
CITIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYyaIMi0 KaK BBI3OB, TPEOYIOIMMUN KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBIC
pemieHuss U JercTBUs, (QOpMyIUpOBaTH W OIEHUBATH PUCKU M TIOCIIEICTBUSI,
dbopMUpPOBaTH OIBIT;

9) socnumaHus UHGOPMAYUOHHOU KYIbMYPbL:

NPOSIBJICHHE MHTEpeca K HMCIOJb30BAHUIO ITU(POBBIX TEXHOJOTHH IS
ONTUMHU3AIMUA TPOIECCOB TMOMCKA, aHalin3a, OOpabdOTKU, CO3[aHus, Meperaydu
MaTeMaTHYeCKOW WH(pOpMAIMU M BU3YyaJM3alluii MaTeMaTHYECKUX OO0OOIEHUH U
pe3yIbTAaTOB aHaAIM3a; TOTOBHOCTh K HCIIOJIL30BAHUIO ITU(POBBIX WHCTPYMECHTOB
JUTSI BBITIOJTHEHUS YUe€OHOM IEeSITEIbHOCTH MPU U3YyUYE€HUN MaTEeMaTHKHU; CIIOCOOHOCTD
IPUMEHAT, [HUQPPOBBIC HMHCTPYMEHTHI B YCIOBHSAX pealHM3alldd Mep IO
IPEAYNPEKICHUIO BO3MOXHBIX HETATUBHBIX  TOCJIEICTBUA  aKTUBHOTO W
CHUCTEMATUYECKOTO MPUMEHEHHUsI TU(PPOBBIX TEXHOJOTHHN B yUCOHBIX IETIAX.

METAIIPEIMETHBIE PE3YJBbTATDBI

1. [To3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) bazosvie noeuueckue oeticmeusi:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUHW MEXIy MOHATUSAMH, (PopMyIUpOBaThH
oTIpe/IeJICHUS TIOHITHH, YCTaHABIMBATh CYIIECTBCHHBIN MpPU3HAK KiIacCHU(DHUKAIUH,
OCHOBaHMS 11 0000IICHNS M CPABHEHH S, KPUTEPUU TTPOBOJIMMOIO aHAJN34,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NIPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CIMHUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHbIE;

BBISIBJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS31 U IIPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSX W YTBEPKACHHIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;



JIeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX W
WHYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeIhCTBA MATEMATHYCCKUX YTBEPKACHUHM (MIPSMBIE W OT
IPOTUBHOTO), MPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(GakToOB, BBICTPAMBATh APTyMEHTAIUIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEDPHI,
IPUMEHSATh METOJ] MaTeMaTU4YeCKOW WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIC
paccykJeHus;

BbIOMpaTh Crmoco0 pelmieHusi ydeOHOW 3amadyu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pelIEHUs, BEIOUpATh HAauboJIee MOIXO AN C YYETOM CaAMOCTOSITEIIbHO
BBIJICIICHHBIX KPUTEPHUEB).

2) Bazosvle uccnredosamenvckue oeticmesusi.

UCITIOJIb30BAaTh BOIPOCHI KaK HCCIIEI0BATEILCKUA HHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh  BOMPOCH,  (PUKCHPYIONIME  MPOTUBOpEUHe,  MpodiieMy,
CaMOCTOATENIbHO YCTAHABIMBATh HCKOMOE U JaHHOE, (OpMUpOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITNIO0, MHCHHE,

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IIJIaHY OJKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEHW MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;

CaMOCTOSATEIILHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3yibTaTam
OPOBEICHHOIO  HAONIOACHMS, HUCCIEAOBaHMUS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IIIECHHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIecca, a TakKe BBIABUTATH
MIPEATNOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

3) Paboma c unghopmayueii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HWHGOPMAINH, JTAHHBIX,
HEOOXOAUMBIX JIJIs PEIICHUS 3aa4H;

BBIOWPATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBaTh MW HHTEPIPETUPOBATH
uH(MOPMAIUIO Pa3TMYHBIX BUIOB U (POPM IpEICTaBIICHNUS,

BbIOMpaTh (opmy mpenctaBieHuss UHGOPMAIMM M WILTIOCTPUPOBATH
perraemMbie 3a/1a4M CXeMaMu, TuarpaMmmMaMu, HHOUM rpaduKoi U UX KOMOMHAIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM WIH
c(hOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

2. KoMMyHHKATHBHbIE YHHBEPCAJbHbIE Y4eOHbIe eliCTBUS:

BOCIIPHHUMATh U POPMYJIMPOBATH CYKICHHS B COOTBETCTBHU C YCIOBUSIMHU U
EJISIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaThb TMOSICHEHHS MO XOAYy peUIeHUs 3a/layu,
KOMMEHTHPOBATh MOJTYYCHHBIN PE3YJIbTAT;



B XOJIe OOCYXKIIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
npoOJsieMbl, pelIaeMoi 3ajayv, BBICKA3bIBaTh UJIEH, HAIlEJICHHbIE Ha TIOUCK
pELIEHUs], COIMOCTABJISITh CBOU CYXKACHUA C CYXKICHUSIMHU JPYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh pa3jM4Me W CXOJCTBO MO3UIMN, B KOPPEKTHOU ¢dopme
dbopMyIIUpOBaTH Pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTABIATh PE3YJIbTATHI PEUICHUS 3aJlaud, SKCIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (OpMaT BBICTYIUICHUS C YYE€TOM 3ajad
pe3eHTaluy U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW M MHIUBHUAYaTbHOM
paboThl MpU pEHICHUHM YYEOHBIX MATEMATHYECKUX 3a/lady, HPUHUMATH 1EJb
COBMECTHOM JeATEIbHOCTH, IUIAHHUPOBATh OPraHU3allMI0 COBMECTHON paboTHI,
pacrpenensiTb BUALI padOT, MOrOBapUBATHCS, OOCYX AaTh MPOILIECC M PE3yJIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykAeHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD) U UHBIE); BBIMOJIHSITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH
CBOU JECHCTBHS C APYTMMH YiI€HAMU KOMAaHJbl, OLICHUBATh KAY€CTBO pe3yJbTara u
KayecTBO CBOETrO BKJIAJa B OOIIMI pe3yJIbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

3. PerysiTUBHbIE€ YHUBEpPCcAJIbHbIE yUeOHbIE JeiiCTBUS

1) Camoopeanuzayusi:

BBISIBIISITH MPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX M yUYE€OHBIX CHUTYaIUSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHITHUS PEIIeHU (MHIMBUAYAJIbHOE,
TPYIIIOBOE);

CaMOCTOSITeJIbHO COCTaBJIATh IUIaH, aJlTOPUTM pelleHus 3aaadd (Wih ero
9acTh), BBIOMpATh CHOCOO PEMICHUS C YYETOM HWMEKIOIIMXCS pPECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTUPOBATH BapHAHTHI
pelIeHuii ¢ y4eToM HOBOM MH(pOpMaIuu.

2) Camokoumpons.

BJIAJETh CIIOCOOaMH CaMOMIPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3yJibTara
pEIIeHUsT MaTEeMaTHYECKOM 3a/1a4r, CAMOMOTHBAIIUN U PEIICKCHN;

IPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYThH IIPU PELICHUU 3aJlayH,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBHCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa JEATCIIbHOCTH MOCTABJICHHOW eI U
YCJIOBUSIM, OOBSICHAITh IPUYHHBI JOCTHXKEHUSI WM HEJJOCTUKEHUS LIETTU, HAXOUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

3) ODmoyuonanbHblll UHMETIEK.!



BBIPKATh SMOLMUM TPU H3YYCHUH MATEMATHYECKUX OOBEKTOB W (PaKTOB,
JaBaTh HYMOITMOHAIBHYIO OI[EHKY pellIeHUs 3a]1auu.

HNPEAMETHBIE PE3YJIBTATHI

7 KIIACC:

1) Hcnonws3oBaTh TMOHSATHST MHOXECTBA HATypallbHBIX YHCEJ, MHOXXECTBa
LEJIBIX YMCEeJl, MHOXKECTBA PALIMOHAIIBHBIX YUCET IIPU PEIICHUH 33]1a4, TPOBEACHUU
paccyxaeHui U Joka3arenbCTB.IloHUMATh M OOBSCHATH CMBICT TO3UIIMOHHOM
3alMCH HaTYpaJbHOIO YUCIA.

2) BbInonHATh, coueTas yCTHbIE M MUCbMEHHbBIC MPUEMBbI, apu(MEeTUYECKHE
JNEUCTBUS C pallMOHAIBLHBIMU YUCJIaMU, UCIIOJIH30BaTh CBOMCTBA YKCEI U IIpaBUiia
JIEUCTBUI, MPUEMBbI PAIMOHAJIBHBIX BBIYACIICHUM.

3) BoInosHATE AEHCTBUSI CO CTENIEHSIMU C HATYPaJbHBIMU MTOKA3aTEIISIMHU.

4) HaxoauTh 3HAUYE€HUS] YMCIOBBIX BBIPAXKEHUM, COAEPKAIIUX PALIMOHATbHBIE
YyluCclia W CTENEHM C HATypaJbHbIM I[IOKa3aTeleM, NPUMEHSTh pa3HOoOpa3HbIe
CIOCOOBI ¥ TTPUEMbI BBIUUCIICHHS, COCTABIIATh U OLICHUBATh YUCJIOBBIC BBIPAXKECHUS
IIPY pEIICHUHU TPAKTUIECKUX 3a1a4 U 3a/1a4 U3 JPYTUX YYeOHBIX MPEeIMETOB.

5) Okpyrisarh 4Mcia € 3aJaHHOM TOYHOCTBIO, a TAaKXe IO CMBICTY
NPAaKTUYECKOM CHUTyalldd, BBINOJHATh NPUKUIKY U  OIEHKY pe3yibTara
BBIYMCJICHUHN, OIICHKY 3HAYEHU I YUCIIOBBIX BBIPAYKEHUM, B TOM YHUCJIC MPU PEIICHUN
MPaKTUYECKUX 3a/1au.

6) Pemarh TekcTOBBIE 3aayM apu(METUUYECKHUM CIIOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEXKH, JAPYTHe CPEeJCTBA IMPEJCTABICHUS JIaHHBIX MPHU
pelieHny 3aaa4.

7) Joka3bIBaTh U MPUMEHSTD NPU PEIICHUH 3aa4 MPU3HAKHU JACIUMOCTH Ha 2,
4,8,5,3,6,9,10, 11, npusHaku A€IMMOCTH CYyMMBI U ITPOU3BEICHUS LEIbIX YUCET.

8) [IpuMeHsATh IPU3HAKU JIeTUMOCTH Ha 7 1 13.

9) PacknansiBaTh Ha MHOKHUTEJIM HAaTYpajbHbIC YUCIIA.

10) CBoGOMHO OmepHpoBaTh MOHSTUSIMHU: YETHOE YHCIIO, HEUETHOE YHCIIO,
B3aMMHO MIPOCTHIE YHCIIA.

11) HaxoquTte HanOonpIMii 001K 1eIUTENIh U HAUMEHbIIIEEe 001Iee KPaTHOE
YKCEN U UCNOJIb30BATh UX MPU PEUIEHUU 3a/1a4, IPUMEHATh anroput™ EBkinuaa.

12) OnepupoBaTh MOHATHEM OCTAaTKa MO MOAYJIO, MPHUMEHSTh CBOMCTBA
CpPaBHEHHU 11O MOLYJIIO.

13) Hcnonw3oBaTh anreOpanyeckyrd TEPMHUHOJIOTHIO W  CHMBOJIUKY,
IPUMEHSTH €€ B IPOIIeCcCe OCBOCHUS YUeOHOTO MaTepuara.

14) Hcnonb3oBaTh TOHSTHE TOXKIECTBA, BBIIOJHITh TOXKIECTBEHHbIE
npeoOpa3oBaHusl BEIPAXKEHUH, T0Ka3bIBATh TOXK/ECTBRA.



15) BeimonHsTs AeMcTBUS  (CIIOKEHUE, BBIYMTAHHE, YMHOXEHHE) C
OJIHOWIEHAMHM M C MHOIOYJIEHaMHU, NPUMEHATh (OPMYJIbBI COKpALIEHHOTO
YMHOXEHHS (KBaapar U Ky0 CyMMBI, KBaJpaT 1 KyO pa3HOCTH, pa3HOCTh KBaIpaToB,
CyMMa M pa3HOCTh KyOOB), B TOM YHUCJIE JIJISl YIIPOIICHHS BEIUUCICHUH.

16) CocraBnsTh M peuiaTh JIMHEWHOE YpaBHEHUE WJIM CHUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJy4YeHHbIN pe3ynbrar. CTpouth rpaduku muHedHbIX GyHKUUNA. CTPOUTH
rpaduk QyHKIMH y = [X|.

17) OnuceiBaTh ¢ TMOMOIIBIO (YHKIMA HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMs, pPAacCTOSHUE, LEHA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BbeM PabOTHI.

18) HaxonuTh 3HaueHue (PyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

19) Ilornmats rpaduveckuii criocod mpeacTaBICHNs U aHAIN3a HH(pOpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

20) Hcnonp3oBaTh CBOWCTBA (BYHKIMH JUIsl aHaIM3a TPaQuKOB pealbHBIX
3aBUCUMOCTEN (HynIM (QYHKIUU, NPOMEKYTKHM 3HAKOIOCTOSHCTBA (YHKIIUH,
IPOMEXYTKH BO3pacTaHus U yObIBaHHs (DYHKIWHU, HAauOOJbIlIee U HAaMMEHbIIEEe
3HA4YEHUS PYHKIUN).

21) Ucnonb3oBath rpaduKu A UCCIETOBAHUS MPOLIECCOB U 3aBUCHUMOCTEM,
IIPU PEILIeHUH 3a/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB U PEAJIbHOM JKU3HU.

22) JlenaTh NPUKUIKY U OLIEHKY JIMHEUHBIX U YIJIOBBIX BEJIMYMH MIPEAMETOB B
peasbHOM JKU3HH, pa3MEPOB IPUPOIHBIX OOBEKTOB.

23) Bnagets noHsitueM «reoMerpudeckoe mecto Touek» (I'MT). Onpenensith
OMCCEKTpUCY yrja W CEpEIUHHBIM NEepHneHAuKyJIsdp K oTpe3ky kak ['MT.
[Tomb3oBateest mnoHstuem I'MT npu  gokasarenbCTBE  FE€OMETPUYECKUX
YTBEPKJICHUW U MIPU PELLICHUU 3a]1a4.

24) Bnanetrb NOHATUEM KacaTEIbHON K OKPYHOCTH, II0JIb30BAThCSI TEOPEMOU
0 NEPNEHAUKYISPHOCTU KAcaTENbHOM U paJinyca, MIPOBEICHHOTO K TOUKE KaCaHUA.

25) J[oka3piBaThb pPaBEHCTBO OTPE3KOB KacaTElIbHBIX K OKPYKHOCTH,
IPOBEJCHHBIX U3 OJHOW TOYKH, U MPUMEHSITh 3TO B PEIICHHUH I'€OMETPUYECKUX
3azay.

26) /Jloxa3pIBaTh U MPUMEHSTH MPOCTEHIINE M€OMETPUUECKUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKHUI CMBICIL.

8 KUIIACC:

1) IloHuMaTh ¥ WCHOJIB30BATh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX
MHOKECTB.



2) CBobOomgHO  omepupoBaTh  TOHATHSIMH:  KBaJpaTHBIA  KOPEHB,
apu(pMETUYECKU KBAJPATHBI KOpPEHb, HPPAIMOHAIBHOE YHUCIO, HaXOJUTh,
OLICHMBATh KBAJpPaTHbIE KOPHH, HCIOJIB3Ys MPU HEOOXOIMMOCTH KaJIbKYJISTOP,
BBITIOJIHATh MPEe0Opa3OBaHMs BBIPAKEHUHM, COJEPKAIIUX KBaJpaTHbIE KOPHHU,
UCIIOJIB3Ysl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHBIE NIPECTABICHUS O MHOXECTBE JIEHCTBUTEIIbHBIX
YuCeN JUIsl CPAaBHEHMS], OKPYTJICHUSI U BBIYUCICHUN, N300pakaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJIANHATHOW MPSAMOU.

4) Wcrnonb30BaTh 3aMUCH OOJBIIUX M MAJIBIX YUCEJ C MOMOIIBIO JECATUYHBIX
npobeit m creneHerd uyucna 10, 3anuchIBaTh M OKPYIVISITH YHCJIOBBIE 3HAYEHUS
peaNbHBIX BEJIUYHH C UCIIOIB30BAHUEM Pa3HbIX CUCTEM U3MEPEHMIL.

5) CB00OOgHO omnepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, MPUMEHSTH
CBOMCTBA CpaBHEHUI MO MOJYJIIO, HAXOJAUTh OCTATKA CYMMBbI M IPOU3BEJIECHHUS 110
JAHHOMY MOAYJIIO.

6) HaxonuTte JomycTUMBIE 3HAaYEHUS] IEPEMEHHBIX B APOOHO-pALlMOHATBHBIX
BBIPAKECHHUSIX.

7) [lpuMeHsATh OCHOBHOE CBOMCTBO PallMOHAIBHOM JIPOOH.

8) BeimonHsATh IpuBeIeHNE anreOpandeckux Apooeit kK o0IeMy 3HaMEeHATeIo,
CJIOKEHHUE, YMHOXKEHUE, JIeJIeHHE aareOpandeckux IpoOei.

9) BBINOHATH TOXKIECTBEHHbBIE MPE0OPa30BaHUs pallMOHATIbHBIX BBIPAXKEHUH.

10) [IpumensTh peoOpa3oBaHus BRIPAXKEHUN JJIs pELICHHs] pa3IMUHbIX 3a1a4
U3 MAaTeMaTHKHU, CMEXHBIX PEIMETOB, U3 PEATIbHON MPAKTUKH.

11) IlpumeHSTH TOHATHE CTENEHU C LEJIBIM [O0Ka3aTeleM, BBIIOIHATh
npeoOpa3oBaHus BbIPAKEHHM, COAEpKAIINX CTEMIEHU C LEIbIM MTOKa3aTeJIeM.

12) HaxoauTh [OOMyCTHMBIE 3HAUYEHUS [EPEMEHHBIX B BBIPAKEHUSX,
coziepKalmx apupMeTHyecKue KBaapaTHble KOPHH.

13) BoinonusaTe npeoOpa3oBaHus UPPAlMOHAIBHBIX BBIPAKEHUN, UCIIONb3YS
CBOMCTBA KOPHEM.

14) Pemath n1poOHO-pallMOHANIbHBIE YPABHEHUS.

15) Pemiats nHMHEHHBIE ypaBHEHHUS C MapaMeTpamH, HECIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C MapaMeTpamHu.

16) ITpoBoaUTH McCENOBAHMS YPABHEHU U CUCTEM YPaBHEHUM, B TOM UUCIIE
C TNpUMEHEHHEM TIpaduuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, HMeEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHMS], €CITU UMEET, TO CKOJIBKO, U IIpoYee).

17) Ilepexonuthb OT CIOBECHOH (POPMYIUPOBKH 33J]a4M K €€ anreOpandeckoi
MOJENH C IIOMOUIBIO COCTABJIEHUS YPABHEHUS WM CHCTEMbl YpPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4YM MOJIyYEHHBIN pE3yJbTaT.



18) IIpuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJII CPABHEHHUSI, OLICHKH,
peliarh JIMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOM M HX CUCTEMBI, JaBaTh
rpadUyecKyl0 WIUTIOCTPALMI0 MHOXECTBA PEIICHUH HEpaBEHCTBA, CHUCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) Ilonnmats 1 UCHOJIB30BATh (PYHKIIMOHAIbHBIE MOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYECHHsI), ONMpPENEIATh 3HaYeHHEe (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAeisTh CBOMCTBA PYHKIUU MO €€ rpaduKy.

20) Ctpouts rpaduku GyHKINN, ONUCHIBATH CBOMCTBA YUCIOBOU (PYHKITHH IO
ee rpaduky. Pacnio3HaBaTh OCHOBHBIE BU/Bl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
[0JIb30BAThCA MX CBOMCTBAMHM IPU PELICHUU T'€OMETPUYECKUX 3ahad. PaszimuaTh
IpU3HAKU M CBOMCTBA MapajuienorpamMmma, pom0a u npsMOYyrojibHUKA, J0Ka3bIBATh
UX U YBEPEHHO MPUMEHSTh MpPU PEIICHUH NeOMETpUUYECKUX 3aaad.Pacro3HaBarhb
LEHTPaJIbHO-CUMMETPUYHBIE (DUTYpPBI U UCIIOIB30BaTh UX CBOWCTBA MPHU PEIIECHUU
3az1ay.

21) Brnaners noHATUSIMU MOJI00USI TPEYTOJIBHUKOB, KOd(puiineHta noaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX TPEYTOJIbHUKOB. MIMeTh MpeacTaBieHue o
npeoOpa3zoBaHuu MoAo0ua U 0 NMomoOHBIX (urypax. Ilonb3oBaThCs MpU3HAKAMU
no/100us TPEyroJIbHUKOB MPU PEHICHUH T€OMETPUYECKUX 3anad. Jloka3bIBaTh U
IPUMEHSATH OTHOIICHUS TPOMOPILIMOHATBEHOCTH B MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX.
Jloka3bIBaTh U MpUMEHSATH Teopemy Paieca. [IpuMeHaTs mogodue B MpaKTUYECKUX
3a/1ayax.

22) BBIBOOUTH W HCHOJIB30BATh MpocTeiime (QopMysbl Ui TUIOIIAAH
TpeyrojbHHUKa, NapajiejorpaMma, pomOa U Tpaneuu. Beraucnars (pa3inyHbIMUA
cnoco0aMu) IUIOIIAJb TPEYroJbHUKA U IUIOMIAJM MHOTOYTOJBHBIX (UTYp
(MoNb3ysiCh, IA€ HEOOXOAUMO, KaIbKyIATOpoM). [IpumMeHsITs MeToA miIomanei as
peleHus 3a1a4. 3HaTh OTHOILIEHUE IIIOIA el MOJOOHBIX (GUTYp U IPUMEHSTH IpU
pemieHuu 3aa4. [I[puMeHsATh Moay4YeHHbIE YMEHUS B MPAKTUUYECKUX 3a/1ayax.

23) IIpuMeHATH OTy4YEeHHbIEC 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIENIN JUIS 3a/1a4 PeabHON JKM3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C TpUMEHEHHWEM NoA00us W TPUTOHOMETPUU (TIOJB3YACh, TIAE HEOOXOAMMO,
KaJIbKYJIATOPOM).

9 KJIACC

1) CBobOogHO omepupoBaTh MOHATHAMHU: KOPEHb N-U CTENEHU, CTEIEHb C
palMOHAIBHBIM TOKa3aTelieM, HaXOJuTh KOPEHb N-W CTENEeHU, CTENEeHb C
paloHaJIbHBIM [OKa3aTeJeM, HCIONb3ysl MpU HEOOXOTUMOCTH KaJbKYJISATOD,
IPUMEHSATH CBOMCTBA KOPHS N-U CTEIEHHU, CTEIIEHU C PALIMOHAJIBHBIM I10Ka3aTeJIEM.

2) Mcnonb30BaTh NOHATHE MHOKECTBA JIEMCTBUTEIBHBIX YUCEN MPU PELICHUU
3a/1a4, IPOBEJICHUU PACCYKIECHUH U I0KA3aTEIbCTB.



3) CpaBHMBaTh W YyHOPSIOYUBATH JCHCTBUTENIbHBIE YHUCIA, OKPYTJISATH
JEUCTBUTENbHBIE YKCIIA, BBITOJHATH MPUKUIKY pE3yJIbTaTa BBIYMCICHUM, OLIEHKY
YU CJIOBBIX BBIPAXKECHUU.

4) CB0OOOIHO oOIEepupoBaTh MOHSATHEM KBaJPaTHOTO TPEXWieHa, HaXOIUTh
KOPHH KBaJIpaTHOTO TPEXUJICHA.

5) PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA JUHEUHBIC MHOXKUTEIN.

6) PemaTh HeCI0XKHbIE KBaIpaTHbIE YPABHEHUS C TTAPAMETPOM.

7) Pemiath HECIOKHbBIE CUCTEMbI HEIMHEMHBIX YPAaBHEHUM C HapaMeTPOM.

8) Pemarts ypaBHEHHMS, HEpPaBEHCTBA U MX CHUCTEMbI, B TOM YHCIE C
OrpaHUYEHUSIMHU, HATPUMED B LIEJBIX YHCIIAX.

9) I[IpoBOAUTH UCCIEOBAHUS YPABHEHUIN U CUCTEM YPABHEHUI, B TOM YHUCIIE C
npuUMeHEeHUEeM rpaduyecKux MpeAcTaBieHui (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

10) PemaTh TeKCTOBBIE 337241 aNreOpandeckuM CrocoOoM.

11) Ucnonp30Barh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI ISl COCTaBICHUS
MAaTEMaTUYECKOM MOJEINW PEaJbHOM CUTyallud WA TPUKIAJHOM 3a/1a4H,
UHTEPHPETUPOBATH NOJIYUEHHBIEC PE3YJIbTATHI B 3aITaHHOM KOHTEKCTE.

12) CB0oOOMHO oOmEepupoBaTh MOHATHUSMH: 3aBUCUMOCTH, (PYHKIHS, Tpaduk
byHKUMU, TpsAMas MOPONOPLUHUOHAIBHOCTb, JIMHEWHass (QyHKUUA, oOpaTHas
MPONOPLUHUOHATILHOCTD, Mapabosia, runep0oia, KyCouHo-3aaHHas PyHKIHUS.

13) HccnepoBarh ¢yHKIMIO TO €€ rpaduKy, yCTaHABIMBAaTh CBOWCTBA
GyHKuMiA: 00JacTh ONpENeNeHUs, MHOXECTBO 3HAYeHWH, HYIUW (QYHKIUH,
TPOMEKYTKU 3HAKOIIOCTOSTHCTBA, POMEKYTKH BO3pACTaHUA M yOBIBaHUS, YE€THOCTh
U HEYETHOCTh, HAauOOJIbIIIee U HAMMEHbIIIee 3HAYEHUS, AaCUMIITOTHI.

14) Pacmno3naBaTh KBaApaTHUHYI0 (YHKIHIO 10 ¢opMmylie, NPUBOAUTH
IpUMEPHI KBAAPATUYHBIX (HYHKIUN U3 peaibHOM KU3HU, PUZUKHU, TEOMETPHH.

15) Onpenenste mnojoxkeHue rpaduxa KBaJpaTUYHOM (PYHKUMU B
3aBUCHMOCTH OT €€ KO3 (OHUITUSHTOB.

16) Crpoutrb rpaduk KBagpaTUUYHON (GYHKUIMH, ONKMCHIBATH CBOWCTBA
KBaJIpaTUUHON (pyHKIMHU 1O ee TpaduKy.

17) Ucrionb30BaTh CBOWCTBA KBAAPATHIHOW (PYHKIIUM JIJIsI pEIISHUS 3a/a4.

18) Ha npumepe kBagpatuuHoi PyHKIIMU cTpoUTh rpaduk pyHkuun y = af(kx
+ b) + ¢ ¢ moMomibio IpeoOpa3zoBanuii rpadpuka GyHkun y=f(x).

19) NnnroctpupoBaTh € MOMOIIBIO Tpaduka pealbHyl0 3aBUCHUMOCTb WIU
IPOLIECC 10 UX XapaKTEPUCTHKAM.

20) CBoOoagHO  omepupoBaTh  MOHSATUAMHU:  IOCIEAOBATEIBHOCTD,
apu(pMeTHyecKas U FreOMETPUYECKAs IPOTPECCUMU.



21) 3amaBaTh IOCJICAOBATEILHOCTH Pa3HBIMH CIIOCOOAMH: OIHMCATCIBHBIM,
TaOJIUYHBIM, C TOMOIIBIO (DOPMYJIBI N-TO WICHA, PEKYPPEHTHBIM.

22) BBIMOMHATH BBIUMCICHUS C WCIONB30BaHUEM (GOPMYT n-TO YJeHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTPECCUit, CyMMbI MEPBIX N YICHOB.

23) M3o0paxkaTh 4ieHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

24) Pemath 3a1auu, CBsI3aHHBIE C YUCJIOBBIMH MOCJIEIOBATEILHOCTSIMU, B TOM
YHCIIE 33/1a9M U3 PEATbHOMN XM3HU (C MCIIOIB30BAHUEM KAJIbKYJIATOPA, IIU(DPOBHIX
TEXHOJIOTHH).

25) Pacno3HaBatb M NPUBOAWTH HPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJIE0BATEIbHOCTEH, OrPAHMYEHHBIX  IOCIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIE0BATEIbHOCTEH.

26) HNmetp mpencTaBlieHHE O CXOJAMMOCTH TIOCJIEIOBATEIbHOCTH, YMETh
HaXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOrpecCuu.

27) llpumeHATh METOJT MATEMATUYECKOM UHAYKIUU MIPU PEIICHUU 3a/1a4.

28) [loka3bpIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, TPUMEHSTh UX JJIS
HaXO0XXJICHUSI Pa3JIMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
IpU pEUICHUU TreoMeTpuueckux 3anad. [IpuMeHsATh MNOoNy4YeHHbIE 3HAHUS TpPU
pelIeHUH MPAKTUYECKUX 3a7a4.

29) IlpumeHsTH TPUTOHOMETPUIO B 3ajayaX Ha HAXOXKJICHHE IUIONIaIH,
BBIBOJMTh M BJIQJACTh TPUTOHOMETPUYECKUMU (QOpMysaMH I  ILUIOIIAT!
TpPEyTroJbHUKA, TapajiesiorpaMma, poMOa, Tpamneluu, BbIBOJUTh U MPUMEHSTH
dopmyny ['epona u hopmymy 1S TUIOIIAANA BBITYKIIOTO Y€THIPEXYTOJIbHUKA.

30) Umetr mnpencraBiieHHME O TOMOTETUM, MNPUMEHSATh B MPAKTHYECKUX
CUTYyalUsIX.

31) Ucnonb3oBath Teopembl UeBbl 1 MeHenas py pelieHuu 3a1ad.

32) Wcnonws3oBaTh TEOpEeMbl O BIMCAHHBIX YIJIaX, Yrjax MEXIy XopAaMu
(CeKylIMMU) U yIJie MEXIY KacaTeJIbHON U XOpJ0M MPHU PEIIEHUU T€OMETPUUECKUX
3aaa4. Jloka3plBaTh M NPUMEHSTh TEOPEMBI O MPOU3BEICHUHM OTPE3KOB XOpIH, O
MPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOM.

33) Bunaners noHsTHEM KOOPAMHAT Ha IJIOCKOCTH, paboOTaTh ¢ ypaBHEHHEM
npsIMOM  Ha IUIOCKOCTH. Bragerh NOHATUSMU YTIOBOro koddduimeHta u
CBOOOJTHOTO YJIEHA, MOHWMATh WX TE€OMETPUYECKHA CMBICI U CBSI3b YTJIOBOTO
kor¢duirieHTa ¢ Bo3pacTaHueM U yObIBAaHUEM JIMHEUHON (QyHKUIUU. Y METh peliaTh
METOJOM  KOOpPAMHAT  3a/laud, CBSI3aHHbIE C  NApaUIeIbBHOCTBIO U
NEPHEHIUKYJISIPHOCTBIO MPSAMBIX, NMEPECEUEHUEM NPSIMBIX, HAXOXKIECHHEM TOUYEK
[EepPECEUCHHUS.



34) BeiBOAUTH M BJAJE€Th YPaBHEHUEM OKpY>KHOCTH. M cIronb30BaTh METO]
KOOpPJIMHAT JUISl HAaXOXKJEHUs IepeceyeHul OKpY>KHOCTEH U NpsaAMbIX. Braaersb
dopMmynaMu paccTOSHUS OT TOYKMA JO MPSMOM, IJIOLIaAM MapajjieiorpaMma B
KOOpJIMHATaX, MUMETh MOHSATHE 00 OpPHUEHTHUPOBAaHHOM Momanu. Ilonb3oBaThcs
METOJIOM KOOPAMHAT Ha MIIOCKOCTH, IPUMEHSTH €T0 MPU PEIEHUH F€OMETPUUYECKUX
U TpaKkTUYecKuX 3anad. IIpuMmeHsTr MeToA KOOpAMHAT B  IPaKTUKO-
OpUEHTUPOBAHHBIX FTEOMETPUUYECKUX 3a/1ayax.

35) BinageTp noHATHEM BEKTOpa. YMETh CKJIaAbIBATh U BBIYMTATh BEKTOPHI,
YMHOXaThb Ha YHCIJIO, BIAJETh MpPaBWIaMU TPEYTOJbHUKA W Mapajijiesiorpamma.
Biiagere npakTUYeCKUMHM HWHTEPIPETALMSMU BEKTOPOB. YBEPEHHO MOJIb30BAThHCS
KOOpJMHAaTaMH BEKTOpa. Bilagerp ClI0KE€HMEM W BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHarax. MmeTs npencraBinenue o 6asuce
(Ha mockocTH). PacknaasiBaTh BEKTOPHI 1O 0a3ucy. PackiiaibiBaTh BEKTOPHI CUJI C
MOMOIIBIO MPOCHUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOIIEHUH. [IpuMeHsTH
NOJIyYEHHBIE 3HAHUS B IPOCTEUIINX (PU3UUECKUX 3a/1a4ax.

36) Brnagerb NOHATHEM CKAJISPHOTO MPOU3BEAECHUS BEKTOPOB, IOHUMATh €0
r€OMETPUYECKHUIA CMBICII U YBEPEHHO MOJIb30BATHCS €TI0 BHIPAKEHUEM B IEKAPTOBBIX
KOOpJMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEACHHS U €T0 CBSI3b C
npoeudpoBaHueM. [IpuMeHSTh CKalsipHO€ TPOU3BEJIECHUE BEKTOPOB A
HaxXOXIEHUs JUIMH M YIJoB. Pemarb reoMeTrpuyeckue 3aJadyd C IMOMOILBIO
CKJISIPHOrO ITpou3BeleHus. Vcronb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB B
anredpandeckux 1 (pU3NYECKux 3agavax.

37) BiianeTs NOHATUSMHA IPAaBUJIBHOIO MHOTOYT'OJIBHUKA, JNIMHBI OKPY’KHOCTH,
JUIMHBI IYTH OKPY>KHOCTU M PaJMaHHOW MEpbI yIia, BEIYUCIATH IUIOWAAL Kpyra U
ero yacreu. [lonumars cMmbicn yucna m. IIpuMeHATH MOMydYeHHBIE YMEHHS INpHU
pEIICHUN TPAKTUYECKUX 3a7ad. 3HaTh MUCTOPUYECKHUE CBEACHHUS 00 W3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOUIA/IM KpyTa.

38) Mmets mpencraBieHrue O MpeoOpa3OBaHUM TUIOCKOCTH, O JBUIKCHUSX.
Haxonuth ocu, LEHTpbl CHUMMETpUU (QUIYp, LEHTPbl MOBOPOTA, HAXOJUTH
KOMITO3HUIIMKA TPOCTEHIMX MpeoOpa3zoBaHuid. [IpuMeHATh NBUKEHUS TUIOCKOCTH
IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

39) [IpuMeHATh NOMyYEHHbIE 3HAHUS HAa IPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJIENIN JUIS 3a/1a4 PeabHOW JKM3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C TPUMEHEHUEM IMOJ00US U TPUTOHOMETPUUECKUX (GYHKIUN (TONB3YsACh, TIe
HEO0OXO0IMMO, KaIbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

anreOpanyecKoro
METOJIa pEeIICHNUS 3a/1a4;
JTOCTOMHCTBA U

7 KIIACC
DJIeKTPO
HHbIE
Kouan
HaumeHoBanue (undpos
4ecTB OcHOBHbBIE BUBI
Nen/m | pa3nesioB U TeM OcHoBHoOe conepxaHue ble)
0 JesATeIbHOCTH
NMPOrpaMMbl oOpa3oBa
4acos
TeJbHbIE
pecypchl
HcTopust BO3HUKHOBEHUS U Pa3BUTHS TE€OMETPHH.
. CemuHap: U3 UCTOpUH
[lonsTust: akcuoma, Teopema, CBOMCTBO, IPU3HAK,
DJIEMEHTBI BO3HUKHOBEHHUS U
JI0Ka3aTeNbCTBO, onpenenacHue. MHCTpyMEHTHI s
uctopun. O0mme . . pa3BUTHSA EOMETPHH.
M3MEPEHUH U mocTpoeHuil. B3anmMHoe pacnonoxenue
HOHSATUS . Munun-ucciieJoBaHue:
1 5 TOYEK Ha NpsMoil. FI3MepeHne JIMHBI OTpe3Ka,
TEOMETPHH. 4TO TaKO€, TEOPEMA,
paccTosiHUE MEX]ly Toukamu. B3anuMHoe pacnonoxeHue .
OcHOBHBIE . CBOMCTBO, IPU3HAK,
npsaMbIX. Jlomanas. Buael tomanbix. JJIMHA TOMaHOM.
¢burypsl JTI0Ka3aTeNIbCTBO,
MpmuoroyronsHuku. [lepumerp MHOroyronsHuka. [lonsitue
OnpeesIeHue
O BBINYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX
HccnenoBarenbckas
paboTa: 1eIMMOCTh U €€
n . cBoiicTBa. Jluckyccus:
Yucna u JenumocTs u e€ coricTBa. [Ipu3Haku nenmumoctu Ha 4, 6, Hucky
. COOTHECEHHE THUIIA
BBIYMCIICHUS. 8, 11. Ilpuznaku nenumocty Ha 7, 13 (yHUBEpcanbHbII
o 331444 U MOJEIIH.
2 JenumocTs. 4 croco0). Perenne 3a1a4 MOBBIIEHHON CIOXKHOCTH.
. CpaBHeHue
CroxxeTHble Pemenue 3a1a4 Ha 1e1MMOCTb. ApupMETHUECKUI METO
apuQMETHIECKOTO U
3a7a4u peuIeHus CIOKETHBIX 3a1a4




HEJIOCTATKH.
MaremaTudeckoe
COPEBHOBAHUE —
pELIECHUE CIOKETHBIX
3a71a4 pa3HbIMU
METOAAMHN

IIpakTkym o

TpeyroJbHUKH. TpeyronpHuky. PaBHbIE TPEYTOJIBHUKY B PELIECHUIO 3a1a4.
[IpusHaku reoMeTpruecKux KoHpurypauusax. [I[puzHaku paBeHCTBa HccnenoBanue: paBHbIE
paBeHCTBa TpeyroJibHUKOB. [Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTrOJIbHUKH B
TPEYTrOJIbHUKOB TpeyroJibHUKOB. [lepneHauKyisip 1 HaKJIOHHAs r€OMETPUYECKUX
KOH(pHUTYparmax
IIpakTukym 1o
PELIEHUIO TPAKTUKO-
[IpencraBneHue 3aBUCUMOCTH MEXK1Y BEJIMYMHAMU B
OPUEHTUPOBAHHBIX
Buje ¢popmyinbl. CTeneHr, MHOTOWICHBI, MPeo0pa3oBaHue
. 3a7a49 Ha HaXO0XKJICHHUE
MHOT'OYJICHOB, ICHCTBHS C MHOTOWICHAMH. MHOTOYJICH
AnreOpanueckue HEHN3BECTHBIX BEIUYHNH
cTtaHgaptHoro Buja. CreneHb MHOTOUIeHa. KopHu
BBIPAXKCHUS C IPUMEHEHUEM

MHOrowieHa. HaxoxaeHue KOpHel MHOTOWIEHA.
Jloka3aTenbCTBO TOXKIECTB. Pa3Hbie moaXob! K
JI0Ka3aTeJIbCTBY TOKECTB

hopmyi.
HccnenoBarenbckas
paboTa: Kak HalTH
KOpEHb MHOTOUJICHA?

TpeyroabHUKH U
reOMETPUUECKHE
HEpPaBEHCTBA

CooTHOLIEHNS MEXy CTOPOHAMU U YI1aMHu
TpeyroibHuKa. HepaBeHCTBO TpeyroyIbHUKA.
HepagenctBo o mimHe nomanoi. HepaBeHCTBO Mex 1y
MEPIIEHAUKYJISIPOM U HAKJIOHHOM. PaccTossHME OT TOYKHU
710 TIPSIMOM

HccnenoBarenbckas
paboTa (B TOM YHCIIE C
HCTIOJIb30BaHUEM
«MaTeMaTUICCKUX
MaKETOBY):
TeOMETPUICCKUE
HEPaBEHCTBA.




[IpakTukym no
PELIEHUIO NTPAKTHKO-
OPUEHTUPOBAHHBIX
3azna4y. MonenupoBanue
C TIOMOILBIO
MIPOTPaMMHBIX CPEJCTB

YpaBHeHus 1
CHUCTEMBbI
ypaBHEHUU

PaBHOCHIIBHOCTE ypaBHEHUH JIMHEWHBIE yPABHEHUS U UX
cuctemsl. OnpesiesieHne ynciaa KOpHeH JINHEHHOTO
ypaBHEeHUs. Pemenue NMHENHBIX YpaBHEHUH,
COJIeprKalluX 3HaK MOAYJs. Pelenne TMHENHbIX
yYpaBHEHUH ¢ mapameTpamu. PelieHue cuctem JIMHEHHbBIX
YpPaBHEHUH pa3HbIMUA METOJaMU

CamocTodaTenbHOe
OTKpPBITHE: TUHEHWHbIE
ypaBHEHUSA U
HEpaBeHCTBA C
rapaMeTpaMu U ux
CHUCTEMBI.
Hccnenosarensckas
paborta (B TOM UucIe ¢
HCIOJIb30BaHUEM
«MaTEMaTUYECKUX
MIAKETOBY): JTMHEHHbIE
ypaBHEHUS,
coJieprKallue 3HaK
Moayis. [IpakTukyMm mo
pEILIeHUIO 3a/1a4: OT
MPOCTOTO K CIOKHOMY
— PEIIEHNE CUCTEM
JMHEWHBIX YpaBHEHUMN
Pa3HbIMH METOJAMH.
Maremarnueckoe
COpPEBHOBAHUE —
pelieHne
MaTeMaTHYeCKHX 3aja4
0 TeMe




UccnenoBarennckas
paboTa (B TOM YHCIIE C
HCTIOJIb30BaHUEM
«MaTeMaTUYECKUX
naketoB»). [locTpoenue

OceBas @urypsl ¢ oceBoii cumMmerpuen. lIlpumepsl cummerpuu B .
Mojienel (B TOM Yucie
CUMMETpUs OKpPY’KarollleM MHUpe
C MCIOIb30BAHUEM
«MaTEeMaTUYECKUX
nakeToB»). IIpoekr:
CUMMETpHS B
OKpY KaroIIeM MUPE
[IpakTrkym o
PELIEHNIO TPAaKTUKO-
CyMmMa BHYTPEHHHX YIJIOB MHOTOYT'OJIbHUKA U CyMMa OpPUEHTUPOBAHHBIX
MHOroyroiapHuK BHEIIHMUX YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA. 3az1ad.
u. OKpyXHOCTh KacarenpHast u cekymiast K OKpy>KHOCTH. OKpY’>KHOCTb, Hccnenosarenbekas

BIIMCAaHHAA B YT'OJI.

pabora: B3auMHOE
pacroioKeHue
OKPYXXHOCTH W TIPAMOI

DOyHKIMHU

[Touck o0nacTu onpeaeneHusl © MHOXKECTBA 3HAUCHUH
¢yskuuu. Mcnonb3oBaHue pa3IUuHBIX CIIOCOOOB 3aaHUs
¢bynknun. Mcmons3oBaHne CBOMCTB QYHKITMHA TS
aHanu3a rpauKoB peaabHbIX 3aBUCUMOCTEN (HYIH
GyHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH,
MIPOMEKYTKH BO3pACTaHMs U yObIBaHUS (PYHKIIUH,
HauOOoJbIlIee U HANMEHbIIIee 3HAYCHHS (PYHKIINN).
I'paduku, KycouHO-331aHHbIE QYHKIIUN

HccnenoBartenbekas
pabora (¢
HCTOJIb30BAHUEM
«MaTeMaTUYEeCKUX
MAaKEeTOB»): B TOM YHCIIE
CpaBHEHHUE CBOWCTB
(GYHKITUT B UX
rpauKoB B
3aBHCUMOCTH OT
napameTpoB




I'eomerpuueckue

B3anmMHoe pacrosiokeHre OKpy>KHOCTH U IIPSIMOIA.

HpI/IMepBI TCOMETPUUCCKHUX MECT TOUCK HaA IIJIOCKOCTH.

[IpakTHKyM: IPAKTHUKO-
OPHUEHTHPOBAHHBIE

10 3 3aJ1aYy Ha B3aMHOE
MeCTa TOUEK MeTo/1 TeOMETPHYSCKUX MECT TOUYCK MIPH PEIICHUN
pacroyioKeHue
TeOMETPUYCCKHX 3a7a4 .
OKPY>KHOCTH H TIPSIMOIA.
OBIIEE KOJIMYECTBO
YACOBIIO 34

INPOTPAMME




8 KUIIACC

DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KoanuecTBo OcHOBHOE OcHOBHBIE BHIBI (undposrbie)
n/n NPorpamMMmsl 4acoB coJep:kaHue AeATeIbHOCTH o0pa3oBaTesibHbIE
pecypcbl
KBagpatHblil KOpEHB.
Brinosinenue
omnepauui ¢
[IpakTukym no
HPPALMOHAIIbHBIMU
pELIECHHUIO 3a/1a4: OT
yucnamu. TogHOCTH
IIPOCTOTO K
Uwucna v BIYUCIIeHUS (KBaIpaTHBIC MPUOJIKEHUS
CIIO)KHOMY.
1 KOpHH, UppalOHAJIbHBIC YUCIIA, 10 UPPALMOHAIIBHOTO Y
UccnenoBarennckas
CTETICHH) YyHuClia NPy pelIeHUN
pabora.
3aaad. OkpyrieHue
KBagparusie
UppaLMOHATILHBIX
KOPHH.
YHUCeJ, MPUKHUIKA
pe3yJnbraTta
BBIYMCIICHUI
Hpo6Ho-
palnoHaIbHbIE
BBIPKCHHUS.
[IpakTukym no
Crenenu.
€IICHHUIO 3a/1a4: OT
2 Anrebpanueckue BbIpaXeHUs 4 Beinonnenue P
IIPOCTOTO K
TOX/IECTBEHHBIX
. CIIOKHOMY
npeoOpa3o—BaHUM
panoHaIbHBIX

BBIPAKCHUI




[Tapannenorpamm,
€ro IpU3HAKKA U

[IpakTukym no

CBOIICTBA. PELIECHHUIO 3a/1a4: OT
IIpsiMOYTOIBHUIK, IIPOCTOTO K

T — g poMO, KBaJpar, UX CII0)KHOMY.
MPU3HAKHU U UccnenoBarennckas
cBoiicTBa. Tpanenus. pabora. 3HaKOMBbIE
PaBHOOenpeHHas HE3HAKOMBbIE
Tpaneuus, eé YETBIPEXYT OJIBHUKH
CBOMCTBA U IPU3HAKU
KBagparusie HccnenoBarensckas
YpaBHECHHUS. pabora:
Omnpenenenue PaBHOCHIIBHOCTB U
PaBHOCHJIBHBIX CJIEJICTBUE.
YpaBHEHUM. [IpakTukym o
[IpuMeHeHne CBOWCTB | PEIICHUIO
YPaBHEHUN C OJHOM CIOKETHBIX 3a11a4.
[IEPEMEHHOM. IIpakTukym mno
Onpenencuue PELICHHUIO 3a/1a4: OT
KOJIMYECTBA IIPOCTOTO K

YpaBHEHUs U HEPABEHCTBA 12 .
NEHCTBUTENbHBIX CII0KHOMY —
KOpHEH KBaIpaTHOTO IpoOHO-
ypaBHeHus. Penienne | panuoHalIbHBIE
IpoOHO- YPaBHEHHS.
panMOHAIbHBIX Hccnenosatenbekas
YpaBHEHUH, pabora (B ToM

CBOJISITITUXCS K
JIMHEWHBIM MIIU K
KBaJIpaTHBIM
YPaBHEHUSM,

qucie ¢
HCIOJIb30BaHNUEM
«MaTEeMaTUIECKHX
MaKETOBY):




WCTIOTb30BaHUE
METO/a 3aMEHBI
[IEPEMEHHOM.
Pemenne TekcTOBBIX
3ama4y
anre0pandecKum
Croco0oM: Mepexos
OT CJIOBECHOH (hopmy-
JUPOBKH yCIIOBUS
3a/1a4u K
anreOpanveckomn
MOJICJIH TTyTEM
COCTaBJICHUS
YpaBHEHHUSI; pellieHUe
COCTaBIIEHHOTO
ypaBHEHUS,
MHTEpIpETaLns
pe3yJbTara.
I'paduueckas
UHTEpIIpeTalus
YpPaBHEHUH C JIBYMsI
nepeMeHHBIMHU

rpaduueckas
WHTEPIPETALHS
YpaBHEHUM C IBYMsI
MEPEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyaLHi

LleHTpanbHO-CHUMMETPHYHBIC
¢urypsl. [IponopuuonansHbie
orpesku. [Tonobue. [IpeobpazoBanue
nono6wus. [Tnomany.

®opMynHupoBKa
OIIpeACIICHUs U
J0Ka3a-TeJIbCTBO
CBOWCTB LEHTPAIbHO-
CUMMETPUY-HBIX
¢uryp. Cpennsis
JIMHUS TPEYTOJIBHUKA.
Cpenssst TuHUA

CamocTosTenpHOe
OTKpBITHE: YTO
Takoe
npeoOpa3oBaHue
mooous?
Uccnenosarensckas
pabora (B TOM
quclie ¢




JlokasaTesbcTBa HEPABEHCTB

Tpaneuuu. Teopema
®daneca.
[IponopuuonanbHbIe
oTpe3ku. Beenenue
MMOHATHS
npeoOpa3oBaHUs
MoA00HMs ¥ MOJOOHBIX
¢uryp. CooTHOIIEHUS
B IIOJO0HBIX
¢durypax. 3amaun Ha
HaXO0XKJICHHE
IUIOIIAIH C
HCII0Ib30BaHUEM
pa3OueHus Ha YacTH U
JIOCTpanBaHUE.
MeTton miomanei.
OrncHKa 3HaYCHUS
BBIPAKEHUS C
HCIIOJIb-30BaHUEM
HEPaBEHCTB.
[IpuMeHeHne cBOWCTB
HEPABEHCTB B XOJI€
peuieHus 3aaay.
Onpenenenne
PaBHOCHJIBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pemienue
TEKCTOBBIX 3a7a4 C
IOMOIIBIO JIJUHEUHBIX

WCTIOTb30BaHUEM
«MaTEeMaTUIECKHIX
MAKETOBY»): YTO
Takoe ¢paxran?
[IpakTukym no
pELIeHHIO 3a/1a4

[IpakTnueckas
paboTa:
IIOCTPOEHUE
MoJelen —
HEPABEHCTBO KaK
MOJIEJIb PEaJIbHOU
CUTYalUH.
CamocrosiTensHOE
OTKPBITHE: METOJBI
JI0Ka3aTeNbCTBA
HEPABEHCTB.
Marematnueckoe
COPEBHOBAHUE —
peuieHue 3a1a4y




HEPABEHCTB C OJIHOU
IIEPEMEHHOM.
Hccnenoanue
JIMTHEWHOTO
HEpPaBEHCTBA C OJHOMI
IIEPEMEHHOM C
rnapaMeTpom

pa3HBIMU
METOHaMHU.
HccnenopaTenbckas
pabora: nuHelHoe
HEPaBEHCTBO C
OJIHOM NIEPEMEHHOMN
C IapameTpoM

[IpssMOyTOIBHBIE TPEYTOIIBHUKH

Teopema I[Tudaropa u
ee IPUMEHEHUE.
JlokazaTenbCTBO
COOTHOULIEHUHN MEXIY
IIPONOPLUOHAIBHBIMU
OTpE3KaMH B MIPSIMO-
YTOJIBHOM
TPEYTOJIbHUKE.
IIpumeHeHue
COOTHOILICHU NpU
peueHun
rE€OMETPUYECKHUX
3a1ad.
Tpuronomerpudeckue
byHKIIUYU B

IIPSIMOYT OJIBHOM
TPEYTOJIbHUKE.

[IpakTukym no
PELICHUIO
IIPAKTHUKO-OPUEH-
TUPOBAHHBIX 3a]a4.
CamocTosTenpHOE
OTKPBITHE: YTO 5
3HAIO PO
IIPSAMOYTOJIbHBIN
TPEYrOJbHUK?
MaremaTtnueckoe
COpPEBHOBAHUE —
pelieHre 3aaau
pa3HbIMH METOAAMMU

OyHKIMU

[Touck obnactu
OTIpe/ICIICHUS
MHO’K€CTBA 3HAYEHU
¢byukuuu. I'papuk
dbynkumm k/x.

UccnenoBarennckas
pabora (B TOM
YHCIIE C
HCII0Ib30BaHUEM
«MaTeMaTHYECKUX




OyHKIMs BUaa (ax +
b)/(cx + d)

MaKETOBY):
UCCIIeJOBaHHE
(byHKIMH.
CamocrosTenbHOe
OTKpBITHE:
byHKIus Buaa (ax
+b)/(cx +d)

DopmyIHpOBKa
onpeeneHus
JICIIMMOCTH HaIIEJIo,
YHUCeN, CPABHUMBIX T10
JaHHOMY MOJYIIIO.
Brmonnenune
JICJICHUS C OCTATKOM.

HccaenoBaTenbckas
paboTa: 1eTuMOCTb.
CamMmocTosTenbHOE
OTKPBITHE:
CpaBHEHHUE IO
MOAYJIIO.
[TpoGnemHubIit
MPAKTUKYM:
pelieHue 3aaay Ha

9 Hucna v BBIYUCIEHUS: JETUMOCTD Jloka3aTenbCcTBO U IOMCK OCTaTKOB
IIPUMEHEHHUE CBOMCTB CYMMBI U
CpaBHEHHUU IO MIPOU3BEJICHHUS 110
MOAYJIIO. MOAYJIIO.
Haxoxnenue MaremaTtudeckoe
OCTaTKOB CYMMBI U COPEBHOBAHUE —
MIPOU3-BEAECHHUS 110 pELIeHHE 3a/1a4 Ha
JAHHOMY MOJYJIIO JIEIUMOCTb U
CpaBHEHHE 110
MOZYJIO
Bnucannsie u
Brnucannsie 1 onvcaHHbIE [TpakTukym no
10 LIEHTPAJIbHBIC YTIIbI.

YCTBIPCXYTOJIbHUKH

Yrael Mmexay

PCIICHUIO 3ada4: OT




XOpJaMu 1 MPOCTOTO K
CEKYIIUMHU. CIIO)KHOMY
Brmcannrsie n
ONHCAaHHBIE
YEThIPEXYT OJIbHUKH.
Bsaunmnuoe
PacCIIOIOKEHUE ABYX
OKpY>KHOCTEHN
HccnenoBarennckas
abora:
Brinoinenune P
. YeThIpexyroJbHUKN
[ToBTOpenue, 0600mEeH e, HUCCIIE0BATEIbCKOM
11 3 U OKPY’KHOCTH
cUCTeMaTH3aIs paboTsl. BeimonHenue
IIpoexkr:
Y 3aIlliTa MPOEKTa
YeTblpexyroJbHUKN
U OKPYKHOCTH
OBHIEE KOJIMYECTBO YACOB I10 68

MNPOTPAMME




9 KIIACC

DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3ieiioB 1 KoanuectBo OcHoBHOE OcHOBHBIE BHIBI (undposrbie)
n/n TeM NPOrpamMMbl 4acoB coepKkaHue AeATeIbHOCTH o0pa3oBaTesibHbIE
pecypcbl
Pewmenne ypaBHenuii ¢
napaMmeTpoMm CamMocTosTenpHOE
anreOpanyecKum OTKPBITHE: PELICHNE
METO/I0M. YpPaBHEHUH € TapaMeTPOM.
['padpuaeckuii meTon [IpakTUKyMBI 110 PEUICHUIO
pelieHys ypaBHEHUH C 3a/1a4: OT MPOCTOro K
apamMmeTpoM CJIO’KHOMY — JIPOOHO-
I'paduueckas paloHaIbHBIE YPAaBHEHUS
WHTEpIpETALMS 1 HEPaBEHCTBA C
| YpaBHEHUS 1 HEPABEHCTBA C 6 pelieHys ypaBHEHUS C apamMeTpPOM.
napamMeTpom IByMs iepeMeHHbIMU U | MccnenoBaTenbekue
CUCTEM YpaBHEHMI ¢ paboThI: perieHue 3a1au ¢
JByMsI [IEPEMEHHBIMHU. napaMeTpamu —
HccnenoBanue cuctemM anredpandeckuM METOI0M;
HEJTMHEHHBIX rpauIecKuM METOA0M (B
YPaBHEHUH C TOM YUCIIE C
napaMmeTpoM. Penienre | MCHOIB30BaHUEM
HEPaBEHCTB C JBYyMs «MaTEeMaTU4EeCKUX
MIEPEMEHHBIMU U UX MIAKETOBY)
CUCTEM
DopMyIbl IIpakTHKyMBI IO PELIEHUIO
2 Pewienue TpeyroabHUKOB 6 npuseneHus. Pemenue 3amad. Matematuyeckoe

IMPaKTHYCCKUX 3a1a4 C

COPCBHOBAHUC — PCIICHUC




HCIIOTh-30BaHUEM
TEOPEMbI KOCHHYCOB U
TEOPEMbI CUHYCOB.
®opmyina ['epoHa.
dopmyna miIomaan
BBIITYKJIOTO
YEeTBIPEXYTOJIbHUKA.
COOTHOILIEHUS MEXTY
TPUTOHOMETPHUECKUMHU
GbyHKIHSAMU.
[Ipocreitmue hopmyibr
MIPUBENICHUS U3 T€0-
METPHYECKHUX
COO0OpaKeHUH.
Pemenue 3amau ¢
WCTIOIB30BAaHUEM
TEOPEM KOCHHYCOB U
CHUHYCOB, HAXOXKJICHUE
paanyca onvMcaHHOU
OKPYXHOCTH

FeOMeTpI/I'—IeCKI/IX/ IIPAKTHUKO-
OPHUCHTHUPOBAHHLIX 3aJ1a4
pa3sHbIMU ME€TOJaMHU

Anrebpandeckue BbIPAKEHHS

10

Crenens ¢
paloOHATBHBIM
MOKa3aTeseM.
Onpenenenrie KOpHA n-
1 CTENIEHU U CTEIIEHU C
panroHaTBHBIM
MOoKa3aTeseM.
IIpumeHenue
ONepaLNK U3BJICYEHUS
KOpHS N-i CTENEHH,

IIpakTHKyM 1O pPEIICHUIO
3a1a4: OT POCTOro K
CIIOKHOMY.
MaremaTtnueckoe
COpPEBHOBAHME




HCTIONB3YS TIPH
HEOOXOIUMOCTH
KaJIbKYJIATOP.
Brruucnenue 3HadeHUs
CTEIICHU C paluo-
HaJIbHBIM TTOKa3aTeJIeM.
OrneHka 3HaYCHHAN
KOpHS N-U CTEIIECHY,
3HAYCHHE CTEIICHU C
palMoHaIbHBIM MTOKa-
3aTeJIeM LIeJIBIMU
YyCcIIaMu U
JeCITUIHBIMHU
npobsimu. CpaBHEHUE U
YIOPS0YMBAHUE
panuo-HaIbHBIX U
HPpALMOHATIEHBIX
YuCel, 3alTMCaHHbBIX C
MOMOILIBIO KOPHS n-i
CTETICHH, CTETICHHU C
panroHaTBHBIM
ToKazaTelieM.
Brimonnenue
TOXKJIECTBEHHBIX
npeoOpaszo-BaHMM
BBIPAKCHU,
coaepKalux KOpeHb
n-¥ CTeNeHU, CTEIECHb C
paloHaIbLHBIM
IoKazaTeyieM




OTtpe3ku B OKPYKHOCTH

Teopemsl 0
IIPOU3BEICHNUN
OTPE3KOB XOpJ,
TEOPEMBI O
IIPOU3BEICHNN
OTPE3KOB CEKYIIHX,
TeopemMa O KBaJpare
KacaTeJIbHOU, TEOPEMBI
UYessl 1 Menenast.
Hccnenosanue, B ToM
YHCJIE C TIOMOILBIO
U(PPOBBIX PECYPCOB,
M3y4aeMBbIX KOHpUTY-
pauui. [Ipumenenue
JTAaHHBIX TEOPEM IIPU
pelieHnn
r€OMETPUUECKHUX
3a7a4. 3HaKOMCTBO C
NIOHATHEM T'OMOTETHH,
C €T0 IIPUMEHEHHUEM, B
TOM YHCJIE B
NPAKTHYECKHUX
CUTyalUsAX

CamocrosTenbHOe
OTKPBITHE (B TOM YHCJIE C
HCII0JIb30BaHNEM
«MaTEMaTUYECKUX
naketoB»): Teopembl UeBbl
n Menenas. [IpaktukyMm o
pELICHHUIO 3a/1a4.
IIpakTukym 1o
IIOCTPOCHHUIO
IUHAMUYECKHUX MOJIEJIEN C
MTOMOMUIbIO TPOTPAMMHBIX
CPEJICTB.
HccnenoBatensckas paborta
C IIOMOILBIO TPOTrPAMMHBIX
CPEJICTB: TOMOTETHUS U €€
CBOMCTBA

DyHKIUU

[TonsTHE «DYHKUIUAY.
[IpumeHeHue CBOMCTB
GyHKIMI: HynH
(GYHKINH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA
(GYHKLIUH, TPOMEXYTKH
BO3pACTaHUs U

HccnenoBatensckas padota
(B TOM 4mCIIE C
HCIIOJIb30BaHUEM
«MaTEMaTHIECKUX
nakeToBy): [loBenenue
¢dbyHkIMH 1 ee rpaduka B
3aBHCUMOCTH OT




yObIBaHUS QYHKIUH,
YEeTHBIC U HEUCTHBIC
¢byHKIMH, HanbobIIee
U HauMeHbllee
3HaYeHUs QyHKIHUU
MIPH PEIICHUHN 3a]1ad.
[Moctpoenue rpadpukoB
(GYHKIMIH C TTOMOIIBIO
npeoOpa3oBaHuil BUJA:
f(x) —f(x) + a; f(x) —
f(x + a); f(x) — kf(x),
f(x) —f( x ), f(x) — |
f(x) |. Pacno3naBanue
CTETEHHBIX (PYyHKIUI 1
IOCTPOEHHUE ICKU30B
rpadMKOB CTETICHHBIX
GbyHKIHH C
HATypaJbHBIMU
HOKa3aTessIMH Pa3HOM
YETHOCTH.
Hcnons3oBanne
CBOWCTB rpa(uKoB
CTETIEHHBIX (DYHKIHI C
HaTypaJbHBIMU
NOKa3aTessIMU IIPU
pelIeHUH 3a/1a4.
[octpoenue rpadpukoB
dynkimit y = Vx, y =
Vx,y=|x|

napamerpa. [IpakTukymbl
M0 PEUICHUIO 33/1a:
NOCTpOeHHE TpaduKOB
dyHKIHT y= VX , y = Vx, y
=| X |; ¢ moMoIIBIO
peoOpa3oBaHMid U
IIpOBEpKa ¢
UCIIOJIb30BaHUEM
MPOrPaMMHBIX CPEJICTB




[TapannensHOCTD U
NEePHEHANKYISIPHOCTD
npsMbIX (depe3
YIJIOBOM
Kod(purueHT).
Haxoxnenue CaMocCTOSITENBLHOE
nepeceYeHHM OTKPBITHE: KaK PEIIUTh
OKPY>KHOCTEH 1 F€OMETPUUECKYIO 3a7auy C
NpsIMBIX B MIOMOILIBIO anmnapara
KOOpPJIMHATAX. anredpsi?
dopmyiia pacCTOSTHUA UccnenoBatenbckas padora
OT TOYKH J0 NPSMOM. (B TOM UHnCIE C
[Lnomane HCTIOJIb30BaHUEM
napajiesorpaMmma B «MaTeMaTUYECKUX
Bexkropsl. MeTon koopauHat 9
KOOpAMHATAX, IOHSATHE | TAKETOB)): pelICHUE
00 OpUEeHTUPOBAHHOU MPaKTUKO-
IJIOIIAN. OPHUEHTHPOBAHHOMN
[Ipumenenue metona reOMETPU YECKOM 3a1aun
KOOpPJIMHAT B METOAO0M KOOpANHAT.
MPaKTUKO- MaremaTtnueckoe
OPUEHTUPOBAHHBIX COPEBHOBAaHHUE — PEIICHUE
r€OMETPUUECKUX r€OMETPUUYECKHUX 3a/1a4
3a/1auax, UCCIEIOBaHUE | pa3HbIMU METOJaMU
MPUIOKEHUS METOAA
KOOpPJIMHAT B
BBIUMCITUTEIILHON
MaTeMaTUKe 1
nHpopMaTUKe
[IpaBunbHBIE 6 [IpaBuibHBIE CamocTosiTesIbHOE
MHOI'OYTOJIbHUKH. MHOT'OYTOJIbHUKH, OTKpBITHE: KaK HAUTH




OKpyXHOCTb U

BBIYUCJICHUEC UX

MEPUMETP | TUTOIIA b

MHOTOYTOJIbHUKH JJIEMEHTOB CIIOKHOU (UTYpHI?
Brruncnenue [TpakTHUKyM 10 pereHuro
NEPUMETPOB U 3a/1a4 MOBBIIIEHHOM
IUTIOMIAJIeH CIOKHBIX CJI0KHOCTH
buryp, BKIFOYAIOITIX
JJIEMEHTHI KpyTa
Ornpenenenrie BUAOB
HOCJIe10BATEIbHOCTEH:
OrpaHUYEHHAas HccnenoBaTenbekast
M0CJIEJ0BATEIBHOCTD, paboTa: moBezeHHE
MOHO-TOHHO MOCTIeIOBATEILHOCTEH — OT
BO3pacTaromas TUIIOTE3BI /10 JI0Ka-
(yObIBaromasi) 3arenbcTBa. JJuckyccus Ha
MOCIe0-BaTEIbHOCTb. OCHOBE peIICHUS 3a/1a4:
IIpencraBnenue sBisieTcsa tu MMHU
0ECKOHEYHBIX YHHUBEPCAIbHBIM?
Uucnoseie
HEePUOTUIECKUX CamocrosTenbHOe

IIOCIIeIOBATEIEHOCTH H
IPOTPECCHH

npoOeii B BUJIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MIOHSATHEM CXOIUMOCTHU
MIOCJIC0BATEIIBHOCTH,
HaXO0XXJIEHUE CYMMBI
OECKOHEYHO
yOBIBaroIIei
reOMETPUUECKON
IPOTPECCHUMN.
[IpumeneHnue metoa

oTkpeITHE: MMU — MeTon
JI0Ka3aTeNIbCTBA: CyMMa
YJICHOB IOCIIEI0-
BaresabHOCTH. [IpakTukym
10 PELEHUIO 3a/1a4:
JI0Ka3aTeJIbCTBO
HEpPABEHCTB U
JIOKa3aTeJIbCTBO JICIMMOCTH
MMU




MaTEMATUYECKON
WHIYKITUU

I[BI/I)KCHI/IH IIJIOCKOCTH

Hentpanpras
CUMMETPHS.
[lenTpanbHO-
CUMMETpPUYHbBIE
¢urypsl. [ToBopoT.
OceBas cummeTpus.
Durypsl,
CUMMETPHUYHBIE
OTHOCHUTEIILHO
HEKOTOPOH OCH.
[TapannenbHbIi
nepeHoc. [lonsatue
JBUKCHUS U €r0
cBolcTBa. PaBeHCTBO
¢buryp. [IposiBinenus
CUMMETPHUH B IPUPOJIE,
YKUBOIIHCH,
CKYJIBIITYDE,
apXUTEKTYpE.
Komnozunun
JBUOKEHUN
(mpocreiimue
IPUMEDPHI).
[IpumeHenue B
pelieHnn
TF€OMETPUUECKHX 3a7a4

HccnenoBatensckas paboTta
(B TOM 4mCIHe C
HCII0JIb30BaHUEM
IIPOrPaMMHBIX CPEJICTB):
KOMIIO3HUIIUS JBHKCHUM.
CaMOCTOSTEIIbHOS
OTKphITHE: (POPMYITHPOBKA
BBIBOJIOB O CBOMCTBaxX
KOMITO3UIINN IBMKEHHUH.
[IpoexT: mpeoOpazoBaHust
(IBMKEHUS) B UCKYCCTBE




[ToBTOpeHme, 0600IIEH e,

Pemenne 3amauq,
WJUTIOCTPUPYIOIIHMX
CBSI3U MEXIY

[Tpoekt: «IIpeobpazoBanus
B UCKYCCTBE U
apxutektype» Nrorosas

10 6 pa3IMYHBIMU TEMaMU
cuUcTeMaTH3aLusl KOH(epeHIUs:
Kypca IloBTopenue,
«MaremaTuka — 310
00001IeHue,
KpacuBoO»
cucTemMaTHusalus Kypca
OBILIEE KOJIMYECTBO YACOB 68
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HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KouuvecTBO yacoB JJIeKTPOHHbIE
uudgposbie
Ne ni/mm Tema ypoka Kontpoasubie | IlpakTnueckue
o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchl

I/ICTOpI/IH BO3HHUKHOBCHHA U pa3BUTUIA
reoMCTpUuHn

[TonsiTus: akcuoma, Teopema, CBOMCTBO,
MPU3HAK, 10Ka3aTEIbCTBO, OMPEACICHHE

WNHCTpyMEHTBI I N3MEPEHUIN U TOCTPOCHUH.

B3anmHOe pacnosioxkeHre TOYEK Ha MPSMOM.
W3mepenue 1IMHbBI OTpe3Ka, pacCTOSHUE
Mexay Toukamu. [IpakTukym

B3anMHOE pacnosiokeHue npsmMbIxX

MHoroyronsauku. Ilepumerp
MHOIOyroJjibHrKa. [[oHATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

[Ipocreiimume ¢purypsl. MaremaTHueckuit
MapadoH

[IpakTUKyM MO pelICHUIO 3a7a4 U3 pealbHOM
IIPAKTUKU Ha YacTH, IpOOH, IPOLICHTHI,
IIPUMEHEHHE OTHOLIECHUH U MTPONIOPLUI IIPU
pelIeHnn 3a1a4

Peanbnble 3aBucumocTH. [IpakTukym mno
PELICHHUIO 3a/1a4 Ha JBUKEHHE, paboTy,
MOKYIIKH, HAJIOTH




9. [Tpusnaku genumoctu Ha 4, 8, 6, 11 1
[Ipu3Haku AEIMMOCTH CyMMBI U
10. IIPOU3BEICHUS LIEJBIX YUCEI IPU PEILICHUN 1
3az1a4y
HauOossmmii 001muid JeIuTeNb U
11. HauMEHBIIIee 001ee KPaTHOE IBYX YHUCEIL. 1
B3anMHO nipocThle yncia
12. AnroputMm EBkinpa. [lenenue ¢ ocraTkom 1
13 CpaBHEHUS LIENIBIX YHCEI TI0 MOIYJIIO 1
' HATYpaJIbHOTO YUCIia
TpeyrosbHUKU. PaBHBIE TPEYTOJIBHUKY B
14. reOMETPUYECKUX KOH(PUTYpALUIX. 1
WccnenoBanue
s [Ipu3naku paBeHCTBa TPEYTOJILHUKOB. 1
' [TpakTUKYM I10 PEIICHHIO 3a/1a4
16 [Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB. |
' [IpakTuKyM 11O pelIeHHIO 3a1a4
[Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
17. TPEyTrOJIbHUKOB. [lepnenuKkymnsap u 1
HAKJIOHHAs
18. Jlenenre MHOrOYJICHOB 1
19 [IpeobpazoBanue 1EIOT0 BHIPAKCHUS B 1
' MHOTOYJICH
20. Kopuu MHOrOuIEHA 1
21. Ky06 cymMmBbI 1 KyO pa3HOCTH IBYX BBIPaKCHHH 1
22. CymMa 1 pa3HOCTb KyOOB JIBYX BBIPayK€HUI 1
23. CymMa 1 pa3HOCTb KyOOB JIByX BBIpasKEHHI 1




24.

[Ipou3sBeneHne pa3HOCTH U CYMMBI JIBYX
BBIpa)XEHUH, CyMMa U pa3HOCTh KyOOB IBYyX
BBIPAKCHUI

25.

ToxnectBo. ToxxnecTBeHHBIE
npeoOpa3oBaHus aNredpandecKux
BbIpaK€HH. J[0Ka3aTeIbCTBO TOKAECTB

26.

IIpssMOoyTrobHBINA TpeyronbHUK. [IpakTukym
10 PELICHHUIO 3a1a4

27.

[IpakTukym o pemieHuto 3aaay. JInHeiHbIe
ypaBHEHUS

28.

Cucrema AByX JIMHEHHBIX YPaBHEHHUH C JBYMs
IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaluu

29.

CyMmMma yriioB MHOroyroJjibHuKa. [Ipaktukym
10 PELICHHUIO 3a1a4

30.

B3aumHoe pacnosioxkeHHe OKPYKHOCTH U
npsamoii. KacarenbHas u cexyias K
OKPY>KHOCTH. [IpakTKyM 10 penieHunto 3a1aq

31.

HccnenoBanue. OkpyXHOCTb. OKpY>KHOCTb,
BIIMCAHHAA B YIOJI

32.

B3aumHoe pacnonoxeHne OKpy>KHOCTU U
npsamoil. KacatenbHas u cexymas K
OKPYKHOCTH

33.

[Tonstue Gpynkuun. CriocoOs! 3a1aHus.
O6nactp onpeneneHusi. MHOKECTBO 3HAUEHHH
¢byuknun. Haxoxxnenue mo rpaduky

34.

[IpakTHKyM MO pEIEHUIO 3a/1a49 Ha
IIOCTPOEHUE LIUPKYJIEM U JIMHEUKON




OBLIEE KOJIMYECTBO YACOB 11O
INPOI'PAMME
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8 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne nupposbIe
/i Tema ypoxka Beero Kontpoabubie | IlpakTuueckue ofpa3BaTEBIbIC
padoThI padoTbI pecypesr
1 [Tapannenorpamm, €ro nNpru3HaKku U CBOKMCTBA 1
) [TpsaMoyToiIbHUK, POMO, KBaJpaT, UX MPU3HAKHA U |
CBOICTBa
3 HpﬂuMoyFOHBHI/IK, pomO, KBaspat, ux MpU3HAKU U 1
CBOIiCTBa
4 Tpaneuus. PaBHoOenpennas tpamenus, eé |
CBOICTBA U NIPU3HAKU
5 JlenmuMoCTh HaIeI0 U ACICHHUE C OCTATKOM 1
6 CpaBHHMOCTH 110 MOIYJIIO 1
7 CBolicTBa CpPaBHUMOCTH 110 MOJYJIO 1
8 [Ipumenenue cBOMCTBA CPAaBHEHUH IO MOYJIIO 1
9 [IpeoOpazoBaHue BhIpaKEHUMN, COIEPKAIINX 1
KBaJIpaTHbIE KOPHU
10 CpaBHEeHUE UppaLlMOHAIBHBIX YUCEIl 1
1 OcB00OXkIeHNE OT UPPALMOHATILHOCTHU B 1
3HaMEHaTeJe
12 [TpeoOpazoBanue NBOMHBIX PaTUKATIOB 1
13 CreneHp ¢ OTpULIATENBHBIM MIOKA3ATEIEM U |
BBIYHMCIICHUS
14 JlelicTBUTENBHBIE YHCIIa B TPAKTHYECKOU 1
JesATEIbHOCTH YeI0BEKa




TouHOCTh MPUOIMKEHNST UPPALIMOHATILHOTO YHUCIIA

15 IIPU pPEIICHUH 33724 1

16 OkpyriieHre UppalMoOHAIbHBIX YHCEN, MPUKUIKA i
pe3yabpTaTa BbIYUCICHUN

17 O1ieHKa 3HaYE€HUI YUCIIOBBIX BBIPAKEHHI 1
UYucna u Beruncienus. KBagpaTHeie KOpHU.

18 CreneHb € LIeJIbIM TTOKA3aTelIeM. 1
HccnenoBatenbckas pabora

19 Cpenssist TMHUS TPEYTOJIbHUKA 1

20 Cpenssist TMHUS Tpanenuu 1

21 Teopema 0 MPONOPLUOHANIBHBIX OTPE3KaX 1

22 LleHTpanbHO-CUMMETPHUYHBIC (PUTYPBI 1

23 Teopema darneca 1

24 [TpumeneHne nNog00us IPU peILICHUH |
MPaKTUYECKUX 3a/1a4

75 BBenenue nonarus rnpeodpazoBaHus moaoous u 1
oJI00HBIX pUryp

26 [TpakTHKyM 110 pelIeHHIo 3a1a9 Ha To00ue 1

27 MHorostaxHble 1podu |

78 [IpeoOpazoBaHus paliOHATBEHBIX BRIPAKCHUI 1
MOBBILIEHHOMN CII0)KHOCTH

29 JpoOHo-pannonanbHble BepaxeHnus. O0macTh |
JIONyCTHUMBIX 3HaYEHUI

30 ToxxaecTBeHHBIE TPe0Opa30BaHUS PALlMOHATBHBIX 1
BBIPAKECHUIN

31 KBagparusle ypaBHeHus. JIUCKpUMUHAHT. |

®opMyIbl KOpHER




32

Teopema Buera. Penenue ypaBHeHHM

321,[[21‘-11/1 Ha HaXOXKJICHUC TJIOMaaHn C

33 UCIOJIb30BaHNEM Pa30UeHUs Ha YacTH U
JIOCTpanBaHUE

34 Pemenre mpakTHKOOPUEHTUPOBAHHBIX 33124 C
HCIIOJIb30BAaHUEM METOJA IUIOIAAe

35 IIpuMeHeHne CBOWCTB ypaBHEHUN C OHOU
NepeMEeHHON

36 OnpenesieHue KOJUYECTBA IEHCTBUTEIBHBIX
KOpHEH KBaJipaTHOTO YPaBHEHUS

37 JpoOHo-panroHanbHbIe YpaBHEHUS: IOHSTHUE,
OIIpEETIEHNE, CBOMCTBA

18 Pemenue npoOHO-panioHaIbHBIX YpaBHEHUM:
METO]T IPOMOPIIUU

19 Pemenuie 1poOHO-pallMOHaIbHBIX YPAaBHEHUI!
MpHUBEICHNE K 0011IeMy 3HAMEHATEII0

40 Pemenue npoOHO-pallMOHAIBHBIX YpPaBHEHUH!
pa3yIoKEHUE HAa MHOKUATEIN

A1 Pemienue 1poOHO-paliMOHAIBHBIX YPaBHEHHIA:
3aMeHa [IEPEMEHHOMN

4 Pemenue npoOHO-panioOHaIBHBIX YPaBHEHUM:
3aMe€Ha NEPEMEHHOMN

43 ['paduueckas HHTEpHIpETaLlUs YPaBHEHUH ¢ ABYMS
[IEPEMEHHBIMU

44 Pemennie TeKCTOBBIX 3a71a4 ¢ IOMOIIIBIO IPOOHO-
paloHaIbHBIX YPABHEHUN

45 [Tpumenenue Teopemsl [Iudaropa npu pemeHun

MPAaKTUYCCKUX 3a1a4d




[IponopumoHaibHBIE OTPE3KH B MIPSMOYTOJIBHOM

46
TPEYroJbHUKE

47 ITponopunoHanbHbIE OTPE3KU B PSMOYTOJIBHOM
TPEYrOJbHUKE
Pemenue 3ana4 ¢ HCIIOJIB30BAHUEM

48 IIPONOPLUOHAIBHBIX OTPE3KOB B IPSIMOYT'OJIBHOM
TPEYroJbHUKE
Pemenue 3a1a4 ¢ UCIIOJIB30BaHUEM

49 IIPONOPLUOHAIIBHBIX OTPE3KOB B IPSIMOYT OJIbHOM
TpPEYroJbHUKE

50 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC OCTPOTO
yTIila IpSMOYTOJIBHOTO TPEYTOJIbHUKA

51 Tpuronomerpudeckue GpyHkimu yrios B 30°, 45°
u 60°

5) Pemenue 3a1a4 ¢ UCIIOJIb30BAHUEM
TPUTOHOMETPUUYECKUX (QYHKIUN

53 PaBHOCWIBHBIE HEpAaBEHCTBA U HEPABEHCTBA-
CJIe/ICTBUS

54 JlokazaTenbCTBO HEPABEHCTB

55 Pemenne TeKCTOBBIX 3a7ja4 C TIOMOILIBIO
JIMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHON

56 HccnenoBanre TMHEMHOTO HEPABEHCTBA C OJTHOM
IIEPEMEHHOM C ITapaMeTPOM

57 Bnucanuele u neHTpanbsHble yribl. [IpakTukym no
PELICHHUIO 3a/1a4

53 Vsl MeXIy XOpJaMHU U CeKyIuMH. [IpakTukym

Mo pCIICHUIO 3a/1a1




Vsl MeXIy XOpJaMy U ceKyIuMu. [Ipaktukym

59 1
10 PELICHHUIO 3a/1a4

60 BrincaHHbIE ¥ OMCAHHBIE YETBIPEXYTOIBHUKH. |
[IpakTUKyM MO peleHuo 3a1a4

61 Kacanue okpyxxHoctel. [IpakTukyM 1o peneHuo |
3a1a4y

2 B3aumHoe pacnonoxeHue JByX OKpYKHOCTEH. |
[IpakTUKyM MO peleHuo 3a1a4

63 OO61ue kacaTeiabHbIE K ABYM OKPYKHOCTSIM. 1
[IpakTHKyM MO pemeHuto 3a1a4

64 Yrenue cBOMCTB (DyHKIMU 1O ee rpaduky 1

65 Oynkiusa y=k/x 1

66 HccnenoBatenbekas padora «UeTblpexyroabHUKN |
U OKPY>KHOCTH»

67 HccnenoBatenbckas pabota «HeTbIpexyroabHUKH |
1 OKPYKHOCTH

68 3amuTa NpoeKToB «YeThIpeXyroJbHUKN 1 1
OKPYXHOCTH

OBILIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 68




9 KIIACC

Ne i/

Tema ypoka

Koaun4decTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
nu@poBbie
oOpa3oBaTejibHbIE

pecypcsl

Kopens n-it crenenu. CBoiicTBa KOpHS n-it
CTEIEHU

Crenens ¢ pallMOHAJIBHBIM ITOKAa3aTeIeM U €€
CBOMCTBA

OneHka 3HaYeHU KOpHS n-i CTENEHH,
3HAa4YCHHE CTETICHH C PAllMOHATBHBIM
MoKa3aTeseM LEeJIbIMU YHCIaMH U 1€CATHUYHBIMU
Ipo0siMu

CpaBHEHME U YNIOPAIOYMBAHUE PALTMOHAIIBHBIX
Y UPPALUOHAIIBHBIX YUCEJ, 3aMIMCAHHBIX C
IOMOILBIO KOPHS N-H CTENEHU, CTEIIEHU C
paLMOHAIBHBIM MIOKa3aTeIEM

®opmyJibl TPUBEICHUS

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB

Pewrenne npaktuueckux 3aaad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

®opmyna ['epona

®opmyna ['epona

10

dopMyna IIOMIAIH BBITYKIOTO
YETBIPEXYTOJIBHUKA




ToxnaecTBeHHbIE MPeoOpa30BaHUs BhIPaKEHUH,

1 CoZiepKalIuX KOPEHb N-1 CTEIEHU

12 ToxnecTBeHHbIE TPeoOpa30BaHUs BBIPAKCHUH,
co/iepKaliux KOpeHb N-i CTeNeHn
ToxxnecTBeHHBIC TPE0OpPa30BaHMS BHIPAKEHUH,

13 COJIEprKalMX CTENEHb C PallMOHAIbHBIM
[I0Ka3aTeIeM
ToxaecTBeHHbIE TPe0OpPa30BaHUS BhIPAKECHUH,

14 COJZIepKalIUX CTETIEHb ¢ PAlMOHAIBHBIM
MoKa3aresaemM

15 Kopens n-it crenenu. CteneHs ¢ palioHaIbHBIM
nokazaresueMm. [Ipoekt

16 Kopens n-it crenenn. CTenens ¢ palmoHaIbHbIM
nokazareneM. [Ipoekt

17 Pewenne ypaBHeHuUl ¢ mapaMeTpoM
anreOpanyeckKuM METOJIOM

13 I'paduueckuii MeToa pelnieHns ypaBHEHUH C
rapamMeTpom

19 CucreMbl HETMHENHBIX YPaBHEHUN €
IapamMeTpoM

20 [TocTpoenue rpaduKoB CIOKHBIX YpaBHEHUN
(OKpY>KHOCTB, Mapadosia)

)1 MatemaTHueckoe COpeBHOBAHUE: YPaBHEHUS U
HEpaBEHCTBA

2 MareMaTnueckoe COpeBHOBaHUE: YPABHEHUS U
HEpPaBEHCTBA

7 Teopema 0 mpou3BeIEHUU OTPE3KOB XOP/I,

CEKYILIEH U KacaTelbHON




Teopema Yessr (popmynupoBka,

24
JI0Ka3aTeNbCTBO)

75 Teopema Menenas (popmynupoBKa,
JI0Ka3aTeIbCTBO)

26 [Tpumenenne Teopem UeBwl 1 MeHenas k
PEILICHNIO TeOMETPUUECKHX 3aj1ay

27 IIpumenenue teopem Uesbl 1 MeHenas k
pEILIEeHUI0 TeOMETPUYECKHX 3a/1a4

28 [IpuMeHeHne BEKTOPOB B (pU3MKE, IIEHTP MacC

29 [MonsiTre o 6a3uce (Ha IockocTH). Paznoxenus
BEKTOPOB 110 6a3ucy

30 [TonsiTe o 6a3uce (Ha TUIOCKOCTH). PazmoskeHust
BEKTOPOB 110 6a3ucy
CkanisipHO€ MTPOU3BEIEHNUE BEKTOPOB,

31 r€OMETPUYECKUI CMBICI U BBIPAKEHUE B
JIeKapTOBBIX KOOPIUHATAX

32 JucTpuOyTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS

33 CkaisipHO€ MTPOU3BEICHNE U POCIIMPOBAHKE

34 Pemenue reomeTpuueckux 3agad ¢ IOMOILBIO
CKaJISIpPHOT'O IIPOM3BE/IEHUS

15 Pemenue reoMeTprudeckux 3a1a4 ¢ IOMOUIBIO
CKaJIIPHOT'O ITPOU3BEICHUS

36 HccnenoBanue KBapaTuIHON (PyHKIINMH

37 IToctpoenue nmapabossl MO TPEM TOUKAM U 110
BEpILIUHE

18 [IpeobpazoBanus nmapadobl (CABUT,

c)KaTue/pacTsKeHHUE)




[Ipeo6paszoBanust rpadukoB PyHKINUHU (CABHT,

39
C)KaThe/pacTsHKEHHE)

HccnenoBanue GpyHKIMA: HyTU QyHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH,

40 MMPOMEXXYTKH BO3pACTaHUS U YObIBAHUS
¢byHKIMY, YETHBIE U HEUETHBIE QYHKIUH,
HauOoJblIee U HaUMEHbIIee 3HaUYeHHS (PYHKIMN

A1 Crenennble GYHKIUU C HATYPaTbHBIMU
MOKa3aTessiMu, UX rpaduKy U CBOWCTBA

47 Hcnons3oBanne CBOMCTB PYyHKIIAN TSI
pelieHus 3a1a4y

13 [IpumeHenne MeTo1a KOOPAUHAT B IPAKTUKO-
OpPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax

44 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BEIYUCIIEHUE UX
3JIEMEHTOB

45 [IpaBUnbHBIE MHOTOYTOJIBHUKH, BEIYMCIIEHUE UX
3JIEMEHTOB

46 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BEIYUCIIEHUE UX
3JIEMEHTOB

47 JlnvHa 1yru OKpy»KHOCTH

43 "MOHOTOHHBIE U OTPaHUYEHHBIE
OCJIEIOBATEIILHOCTH"

49 MeTton MaTeMaTUYECKON MHIYKIIUU

50 Metox MaTeMaTUYE€CKOM MHIYKIUU

51 Meton MaTeMaTUYE€CKOM MHTYKITUU

5) Pemenue 3aga4 Ha CIOKHbBIE POLEHTHI

(¢punHaHCOBas MaTEMaTHKA)




Pemenue 3aga4 Ha CIOKHbBIE POLECHTHI

53 (¢puHaHCOBasE MaTEMaTHKA)

54 CxonuMOCTb MOCIIEN0BATEIBLHOCTEN

55 CymMma 6eckoHeuHO yObIBaroIei
TE€OMETPUYECKON IIPOTPECCHH

56 CymMma 6ecKOHEYHO yOBbIBArOIICH
rE€OMETPUYECKOM IPOrPECCUH
Boruncnenue nepuMeTpoB U IUIOMAAEH

57 CJIOXKHBIX (DUTYD, BKITFOYAIOMIUX JIEMEHTHI
KpyTa
Brluucnenue nepuMeTpoB U Iomanen

58 CJIO’KHBIX (PUTYp, BKIIFOYAIOIIUX JI€MEHThI
KpyTa

59 lenTpanpHas cuMMmeTpus

60 [ToBoport

61 OceBas cummeTpus

2 Komnozunun neuxenuil (mpocreiime
MIPUMEpHI)

63 Pemenue 3amau, MIUTFOCTPUPYIOLIUX CBS3U
MEXy Pa3IMYHbIMU TEMaMH Kypca

64 Pemenue 3ana4, HIUTFOCTPUPYIOIIUX CBA3U
MEX/1y pa3IMYHbIMU TEMaMH Kypca

65 Pemenue 3anau, MIUTFOCTPUPYIOLIUX CBS3U
MEXy Pa3IMYHbIMU TEMaMH Kypca

66 [IpoexT: «IIpeoGpazoBanms B ICKYCCTBE U
aApXUTEKType»

67 [IpoexT: «IIpeoOpa3oBanus B HICKYCCTBE U

apXUTEKType». 3almra




68 Nrorosas xoHpepeHuus: «MaremaTuka — 3T0

KPacuBO»

OBILIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME

68
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