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HOACHUTEJBHAS 3AIIUCKA

OO0wmas xapakTepucTUKa Kypca

Hacrosimas pabouas mporpamma ydueOHoro kypca «Maremaruka B 3ajadax
st 8-9 kiaccoB» pa3paboTaHa B COOTBETCTBHM C TpeOOBaHUSMHU (helepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIETr0 00pa30BaHus
(manee — @OI'OC OOO) wu HampaBleHa Ha OpraHH3alUI0 O0y4YeHUS
MaTEeMaTHYECKOMY COJACPKaHUIO, BEIXOAIIeMy 3a paMku DenepaibHON paboueit
nmporpaMmbel TIo  yaeOHOMYy mpeameTry «MaremaTuka» (0a30BBI  YPOBEHB)
OCHOBHOTO 0011ero oopaszopanus (nanee — OPII), ¢ yueTroM rcnoab30BaHMs BUIOB
JESTEIbBHOCTH 00Y4arOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe Ilpoepammel yuumwiéanuco credyroujue OOKyMeHmbl:

— nucbMO MuHucTeperBa npocsenienus Poccniickon @eaepanuu Ot S5 U0
2022 1. Ne TB-1290/03 «O HampaBi€HUUM METOJUYECKUX PEKOMEHJALUN» 10
OpraHu3allid BHEYPOUHOM JEATEIbHOCTH B PaMKax peaniu3aluyd OOHOBIIEHHBIX
(denepalibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOIIIEro U OCHOBHOT'O 00IIIETO 00pa30BaHUs;

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepanuu ot 19 Hos0ps
2024 r. Ne 3333-p «OO0 yTBep>KIEHUU KOMIUIEKCHOTO IUTaHA MEPONPUSITHI IO
MOBBIIICHUIO Ka4ecTBAa MATEMAaTHYECKOTO U €CTECTBEHHO-HAYYHOTO O0pa3oBaHUs
Ha nniepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusix peanmzanuu TakoW CTPATETMYECKOW 3a7ayu, KaK TOCTHKEHUE
TEXHOJOTMYECKOr0 CYBEPEHUTETA CTPAHbI, IEpe]] MaTEMaTHUYECKUM 00pa30BaHUEM
B YHMCJE TJIABHBIX IIOCTaBJICHBl CJEAYIOIIME LEJIU: Pa3BUTHE TBOPYECKUX U
UCCIIEIOBATENbCKUX CIOCOOHOCTEH 00ydaromuxcsi, UX MOJIrOTOBKAa B IpoLecce
oOydeHHsl MaTeMaTHKe K BHIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HayK M TexHoioruil. Kak BakKHbIA KOJMYECTBEHHBIN IMOKA3aTeNb
MOBBIIICHUS UHTEpeca K MaTEMAaTUKE BBIIEISAETCS POCT KOJIMUYECTBA BBIITYCKHUKOB,
BBIOMPAIOIIMX HA TOCYJAPCTBEHHOW MTOTOBOM  aTTeCTAllMM HK3aMEH [0
MaTeMaTrKe Ha MPOGUILHOM YPOBHE.

OcBoenue mpennaraemoit Ilporpammbl CHOCOOCTBYET TMOBBIIMICHUIO Y
OOy4JaroIMXcsi YpPOBHS MOTHBAllUM K W3YYCHUIO MATEMATHUKH, K MPOJOHKCHHIO
u3zydeHnus matematuku B 10—11 kiaccax Ha yriyOJeHHOM YPOBHE U OPHUEHTHUPYET
Ha BBIOOp €AMHOrO TOCYAAPCTBEHHOIO 3K3aMeHa M0 MaTeMaThke NpoQUILHOTO
ypoBHs. Kpome Ttoro, ocBoenue mpemnaraemoro B IIporpamme conepxkanus
MO3BOJIIET PACHIMPUTh KPYr pEIIAEMbIX MAaTEMAaTHYECKHX 3aJad 3a CYeT
BKJIFOUEHUS MPOOJIEMHBIX, HECTAaHAAPTHBIX 3a/1a4, 3a/1a4 MPUKJIAJHOTO XapakTepa,
BBITIOJTHEHHSI HCCJIEIOBATENIbCKUX pPabOT, B TOM YHCIE C MEXIPEIMETHBIM



CoJIepKaHUEM, U3YUYCHHS TOTIOJHUTEIHHBIX BOMPOCOB KaK TEOPETUIECKOTO, TaK H
MPaKTUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUMBUIyaIbHAS U
rpynmnoBasi TPOEKTHass M HCCIENoBaTeNbCKas JESTEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYISTUBHBIX W KOMMYHUKATHBHBIX YMEHUU
oOyuaroruxcst. [IporpamMMa COOTBETCTBYeT WUJCE paCHIUPEHUS NPHUKIATHON
HaIPaBJICHHOCTH Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS.
Peanuzammst kypca cmocoOCTBYeT BBISBICHUIO TaJaHTIMBBIX W OJIaPEHHBIX
oOy4Jaronuxcs, MoAAePKKe X TATAHTOB U PA3BUTUIO CIIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca IperoiaraeTcs BBITIOJTHCHHE
UCCIIeIOBATENbCKUX paboT. YueOHOe uccieloBaHre Mo MaTeMaThke B 7-9 kinaccax
MIpearosaraeT nojJydeHne CyObeKTHBHO HOBOTO JIJIsi 00YYaIOIIerocsl pe3yibTara u
HampaBieHO Ha (GOPMHPOBAHHWE MCCIICIOBATCILCKAX YMCHHM: BBIICICHUE
poOJIeMBbI, OPTaHW3aIldsd M aHaJIW3 JaHHBIX, BBIIBIKCHUE THUIIOTE3BI, NMPOBEPKA
TUNOTE3bl, (OPMYJIMPOBAHWE BHIBOJAOB U TMPEACTaBICHUE pPE3ylbTaTOB Ha
IrpaMOTHOM MaTeMaThdeckoM si3pike. [Iporpamma MoxeT ObITH BOCTpeOOBaHa
O0Oy4arOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MaTeMaTUKU, TOTOBSTCS K
YYaCTHUIO B OJMMIHAaX MIKOJLHUKOB IO MAaTEMAaTHKE U YTIIYOJICHHOMY U3YYEHUIO
MaTeMaTUKHU Ha YPOBHE CpeJTHEro o0IIero oopa3oBaHusl.

Heab 1 3a1aun Kypca

Peanuzanus BHEYpOUHOUN NEATETBHOCTH SBISIETCS HEOTHEMJIIEMOW YaCThIO
oOpa3oBaTeILHOIO Mpoliecca, obOecreyruBasi B TOM YHUCJIE BO3MOYXKHOCTh
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PA3JIUYHOTO YPOBHS CIOXHOCTH H
HAIPaBJICHHOCTU C Y4Y€TOM O0pa30oBaTEIbHBIX MOTPEOHOCTEM W CIOCOOHOCTEM
0Oy4JaroIMXcs, BKIIOYasi OJIApEHHBIX JACTEH.

[leas I[Iporpammbl — oOecneyuTh WHIWBHUIyAIbHBIE TOTPEOHOCTH
OOy4JaroImMxcss B U3YYCHUH COJACPKAHWS MaTEMAaTHKH, BBIXOISIICTO 33 PaMKH
porpamMmsbl 0a30BOTO YPOBHS.

3agaum Kypca:

1. TloBplllieHWE YypPOBHSA MaTEeMaTHYECKOW TIOATOTOBKH OOYYaroIInXxcs,
pa3BUTHE YCTOMYMBOTO HHTEpPECa K ydeOHOMY mpenMeTy «MartemaTukay.

2. Pa3BuTHe TBOPYECKUX CITOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
TEOPETUUECKOTO MBINUICHNUS U MAaTEeMAaTHUYEeCKOW WHTYHIIMH, YMEHUN pacCyXIaTh
JIOTUYECKU U aHAJIM3UPOBATH CUTYALIHH.

3. VYraybnenue W 3akperieHHe 0a3oBBIX 3HaHUH, (GOPMUPOBAHUE
YCTOMYMBBIX HABBIKOB PEILICHUS] HECTAHIAPTHBIX M OJUMITMAHBIX 3a/1a4, OCBOCHUE
HECTaHJAPTHBIX MOIX00B U OPUTHHAIBHBIX PEIICHUH.



4. O3HakOMJIEHME C JIONMOJHUTEIBHBIMU  pa3jelaMh MaTeMaTHKH,
BBIXO/ISIIIUMU 32 paMKH 0a30BOT0O Kypca.

5. Bocriuranue caMOCTOSITEIbBHOCTH, HACTOWYUBOCTH M OPTaHU30BAaHHOCTH B
XO/I€ PeIlICHUs CJIOKHBIX 3a/1a4.

6. Pa3BuTHEe HaBBIKOB KOMaHJIHON padOThI, APYKECKOrO0 CONEPHUYECTBA U
3I0pOBOM KOHKYPEHIMHU CPEIA CBEPCTHUKOB.

7. lloaroroBka oOy4aroIIUXCSd K YYacTUIO B IIKOJIBHBIX, DPailOHHBIX,
TOPOJICKMX, pPETHOHAIbHBIX, BCEPOCCHUICKHX OJMMIOMAAAaX, KOHKypcax U
COpPEBHOBAHMSIX 110 MaTEeMaTHKE.

8. IloBblieHHE ypOBHS T'PaMOTHOCTH B  OOJIACTH  UCIOJIb30BaHUS
«MaTeMaTHYEeCKUX TaKEeTOB», OOECIEeYMBAIOIIUNX aBTOMATHU3AIMIO IPOIECCOB
MOouCKa, aHanau3a, 0O0pabOTKH, co3daHus, mepenadu, dopmaiu3zanuu (B BUJIE
CTaTUYECKUX M JUHAMHYECKUX TrpadUKOB, JUarpaMM M MNPOYUX BHU3yaTU3aIUi
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B MpoLecce ydeOHOoU
NEATEIIbHOCTH MPU U3yYCHUU MAaTEeMaTHKH.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOIO MBILIUICHUS Ha
OCHOBE  HCMOJB30BaHMS  ITUPPOBBIX  HUHCTPYMEHTOB (B TOM  YHUCIE
«MaTeMaTHYEeCKUX TAaKeTOB») B OOJACTH MOJACIUPOBAHUS, WMUTALUU H
UHTEpHpETalui aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHUE
pa3IMUHBIX BU3yaM3aluii (B TOM 4YHCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTaHa ¢ y4yeToM pekoMeHnanuii QeaepanbHoil paboueit
nporpaMMmbl  BOCIUTaHWs. B 4YacTHOCTH, OHa  YYUTHIBA€T  TMICUXOJIOTO-
NeAarornyeckue OCOOCHHOCTH COOTBETCTBYIOIIEH  BO3PAaCTHOM  KaTeropuu
oOydJarommxcs.

Taxkum obpazom, peanuzayus Ilpocpammel coodelicmgyem NOLYYEHUIO
CeOYIoOuUX pe3yibmamos:

— JTOCTUXKEHUE oOy4Jaronmmucs TJIAHUPYEMBIX JUYHOCTHBIX,
METaNpeIMETHBIX M TPEAMETHBIX pE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIHMX
yrayOJIeHHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BUTHE JIMYHOCTH OOydYarOMMXCs, (POPMUPOBAHUIO U YAOBICTBOPEHUIO
WX COIMATLHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeanu3anus O0O0ydYarolmMXcsi 4Yepe3 ydacThe BO BHEYPOUHOM
NEeSATEIbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Mpolecce

Bo ®I'OC OOO nans obsi3aTenbHOr0 OOyYeHHUsSI YTBEPXKIACHBI JIBa YPOBHS
OCBOEHHMSI padOUMX MPOrpamMM [0 MaTeMaTuKe: 0a30BbIi U yriayOJeHHbIN, HaUUHAs
c 7 xnacca. CoxepkaHnue mMporpaMMbl MO MaTteMaTtuke (yriayOJIeHHBIH YPOBEHB)
HAIpaBJIEHO Ha YAOBJETBOPEHHE TMOBBIIICHHBIX 3alpOCOB  OOYYaIOIIUXCA,



cTpeMsalxcss K Oosnee TriIyOOKOMY OCBOCHHMIO TMPEIMETHBIX pEe3ylbTaToB.
[Iporpamma yueOHOro Kypca  «MaTemaTuka B 3a7adax» HalpaBieHa Ha
pacuMpeHre 3HaHui 00y4aroluXCcs 0 MaTEMAaTUKE JJIs KJIacCOB € 00s3aTEIbHBIM
0a30BBIM YPOBHEM OOyUEHHUSI MaTeMaTHKE.

TemaTnyeckoe MmIaHUPOBAHUE B IPOrpaMMe ydyeOHoro kKypca «Maremarnka
B 3a/1a4yax» COCTaBJIEHO TaK, YTO PAaCHpElENICHUE COJIEPKATEIbHBIX pa3/IeiioB B
HEM CHHXPOHH3HWPOBAHO C 00S3aTeNbHON MporpaMMoil 0a30BOTO  YPOBHSI.
Peanuzamus copepxaHusi mpeziaraercs B (opmax, OTIMYHBIX OT YpPOUYHBIX.
CrenyeT OTMETUTh, YTO JAHHBIA KypC B OCHOBHOM IIIKOJIE BBICTPAMBAETCS HE
TOJIBKO Ha PACIIMPEHUH MAaTEMaTHYECKOIro CojiepKaHMs 0a30BOT0 ypOBHS, HO U Ha
NOBBILICHUH YPOBHS CJI0OKHOCTH 3a/1a4, IPEJIaraéMbIX JUJIs PEILICHHUS.

PaGouass mnporpamma ydeOHOro Kypca «MareMaTtka B 3ajJadax»
IpeaHa3HaueHa i peanu3anud B 8§—9 Kiaccax W HamlpaBlieHa HAa JOCTUKEHUE
OOy4YarOIIMMUCS IUIAHUPYEMBIX pe3ynbTaToB. [locnenoBaTeabHOCTh U3YUEHUS TEM
Kypca COBMNAJAaeT IO BPEMEHU C HU3YUYEHHEM Kypca MaTeMaThku (anredpbl u
r€OMETPHUH) OCHOBHOHM WIKOJIbI 0Aa30BOrO YPOBHS, BCE TEMbl IO BO3MOXHOCTH
CUHXPOHU3HMPOBaHbl € 0a30BbIM KypcOM MaTeMaTHKU IO KjaccaMm. TeMbl IO
anredpe ¥ reOMETPUH YEPeayIOTCs, YTO MO3BOJISIET MAKCUMAJIBHO MPUOJIM3UTD UX
10 BPEMEHM M3yUY€HHUs K OCBOCHHIO 0a30BOr0 Kypca.

[Tpu peanuzamuu [Iporpammel nepBast 3aja4a yYuTeNsl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAMMBIE YCIOBUSA MJIA NPUOOPETEHHs] U pPa3BUTHS YMEHUH,
CBSI3aHHBIX C MPOBEJCHUEM HCCIIEJOBAHUN HA MAaTEMaTHYECKOM cojepxaHuu. [
peiieHus 3o 3agaun B [Iporpamme 0603Hau€HO MeCTO U CHOPMYITUPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIbCKUX PadOT.

Bropas 3amaua yuurens mno peamusaunu [Iporpammbelr  cBd3aHa C
BO3MOKHOCTBIO CO3/IaTh yCIOBUSA Il 0OpabOTKH | MpeCcTaBiIeHUsT HHMOOpMAIUU
HAy4yHOrO cojepxaHus (B TOM 4YHCIE€ C MCIOJIb30BaHUEM IU(PPOBBIX
WHCTPYMEHTOB) NpPHU OpraHu3ali HHIWBUAYAJIbHOM W TPYNIOBOM MPOEKTHOM
NEeSATETbHOCTH.

Jnsg  ycrnemHou peanu3auyMHu  CIIEHAPUEB  IPOEKTOB  PEKOMEHAYETCS
UCIIOJIb30BaTh IE€PCOHAIBHBIE KOMITBIOTEPHl C YCTAHOBJIICHHBIMH O(DHCHBIMU
IporpaMmMaMu U JOCTYNOM K ceT MHTepHET (Kak MUHUMYM OJUH KOMITBIOTED IS
KaXXJIOW TPYIIIbI).

@DopMbI  JEATENBHOCTH OOYYaIOMIMXCS TPEeIyCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT HWHIAUBUIYAIbHYIO U TPYIIOBYIO paboTy,
OTJIMYAIOTCS OT YPOUHBIX O0Jiee IMUPOKUM HCIIOIb30BAHUEM UCCIEA0BATEIbCKON U
IPOEKTHOW  JESATENIBHOCTH, PEIIEHHWEM  HECTaHJapTHbIX 3aJad W Jp.
CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHHS B [Iporpamme cOOTBETCTBYET



NOPSAIKY MU3yUEHHUs Pa3esioB U TeM aireOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U
TEM caMblM O00€CIIEYMBAET MPEEMCTBEHHOCTh YPOYHOH M  BHEYPOUHOU
NEATEIbHOCTH.

Peanuzanus IIporpaMmbl mpeanosaraeT CcodeTaHue pPasIuyHbIX (opM
IPYNIIOBOMl pabOThl (JUCKYCCHUS; MAaTEMaTHYECKOE COPEBHOBAHUE; IMPAKTHKYM;
BBIOOpD TEMBI TPOEKTa, IUIAHUPOBaHUE pabOT, paclpeiesieHue  PpoJieH,
B3aMMOOLICHKA MpPU BBIIIOJIHEHUH TPYIIOBBIX IPOEKTOB W MCCIEI0BAaHUN) U
WHIMBHUIYaIbHON paboThl (BBIMIOJHEHUE MHAWBUIYabHOTO MCCIEIOBAHUS, B TOM
YHUCl€ C HCIOJIB30BAHMEM ULU(QPOBBIX HMHCTPYMEHTOB; IPOBEACHHUE YCTHOTO
00OCHOBaHUs MPU PELICHUH HECTAaHAAPTHBIX 3ajad, 3a[a4 MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH; IIOCTPOCHME MATEMaTUYECKUX MOJENIECH, WX HCCIEIO0BAHME;
UHTEpHpETalrs  TOJYYEHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXIPEIMETHBIM M TMPAKTHUYECKUM COJAEpPNKAHUEM; IIOMCK, HHTEpIpeTalus,
npeoOpa3oBaHUe U pUMEHEHUE MaTeMaTUYECKON uH(popManuy;
CaMOCTOATEIILHOE OTKPBITHE HOBOI'O MaTeMaTH4ecKoro ¢akrta). Mcrnomb3oBaHue
Takux (opM pabOThl MMOMOTraeT pa3BUBaTh y OOYYAIOIIMXCS, C OJHOW CTOPOHBI,
HaBbIKM BOCHPUATHSA HOBOM MH(OPMALIMU NPU Pa3IMUHBIX opMax ee MoJauH, a C
JPYroi CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIbBHOCTh U CITIOCOOHOCTH K TBOPYECTBY.
OcBoenue IlporpaMmbl JOHKHO JAOMONHATH M pa3BUBaTh 3HAHUA U YMEHHS
oOy4daronmxcsi B 00JacTM MaTeMaTUKHU, OPUEHTHPOBATh MX Ha OOydYeHHE B
CpelHEeW IIKOJie B KjaccaxX, MNpeayCMaTpHBAIOIIUX OCBOCHHE MAaTEMAaTUKH Ha
yrayOJ€HHOM YPOBHE, B YACTHOCTH TEXHOJIOTMYECKOTOo Mpopuis, a TaKKe
CIIOCOOCTBOBATH COIMATBHOMY (hOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIUXCS.

[TporpamMMma kypca paccuntaHa Ha 68 4yacoB B TE€UEHHUE JBYX JIET 0OyUYEeHHUsS B
89 kiaccax (34 yaca B KaXJIOM Kjacce) IpH MPOBEJACHUU 3aHSATUN OJIMH pa3 B
Hepenmto.  llemecooOpa3HbIM  SBJISIETCST  4YepeJOBaHME TEM  3aHATHH ¢
anredpanyeckKuM U reOMETPUUECKUM COJIEP)KaHUEM.

B 3aBucHMMOCTM OT KOHKPETHBIX YCIOBUM peanuszaiuu [IporpamMmmer u
KOJIMYECTBa 00y4aloIuXcsl AOMyCcKaeTcst (popMUpOBaHUE TPYIII U3 00YUaAIOLIUXCS
pa3HbIX KJIAacCOB B mpenenax ofgHoW mapamienu. IIporpamma  Moxer
pealin30BbIBAaThCS  00pa30BaTENbHONW OpraHu3aleil caMoCTOATEIbHO JHO0 Ha
OCHOBE B3aUMOJECHUCTBUS C JPYTMMU OpraHU3alWsMH, OCYIIECTBISIOLIUMHU
00pa30BaTeNbHYIO 1EATEIbHOCTb.

ITo ycMOTpeHHIO yUHUTENST HEKOTOPBIE 3aHATHS MOTYT OBITh HCKIIIOUEHBI WIIN
3aMeHeHbl. Pexomenayercs BKiO4nTh B [IporpaMMy pervoHaiabHbI KOMIIOHEHT:
DKCKYpCUM HA NPEANPUATHSA, B PETHOHAIBHBIE MYy3€H, BY3bl TEXHUYECKOMN
HAIpPaBJIEHHOCTU 7Sl TOBBIIICHUS HHTEpeca OOYyYarOIIMUXCS K MPAKTUYECKOMY
U3YYEHHUIO NMpodeccuid, CBA3aHHBIX C MATEMATUKOM.



COIAEPXKXAHHUE yueOHOro Kypca «MareMaTuka B 3aJ1a4ax»

8 KVIACC

Yuciaa v BBIYMCICHUA

KBazparHbplii KOpeHb. BbllloIHEHWE onepanvii ¢ UPPalMOHAIbHBIMU
YUCIIAMH.

AJiredpanyeckue BbIpaKeHUs

JIpoGHO-parmoHanbHbIC BBIPAKCHUS. Crenenu. Brinonnenue
TOKJIECTBEHHBIX NIPE0OPA30BAHUI PALIMOHATIBHBIX BEIPAKEHU.

enTpajnbHass cMuMMeTPUs

DopMyJIMpOBKA OIPEACIICHU M JI0Ka3aTeIbCTBO CBOWCTB ILIEHTPAJIBHO-
CUMMETPUYHBIX (uryp. JleneHue oTpe3ka Ha paBHbIE YaCTU C MMOMOLIBIO IIUPKYJIS
u nuHerku. WccnenoBatenbeckass paboTa: CBOWCTBA LEHTPAIbHO-CUMMETPUYHBIX
duryp.

IIpoexm: neHTpallbHAsl CAMMETPHSI B OKPYKAIOIEM MUPE.

YeTbIpéxyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX Mpu3HaKu U cBoicTBa. Tpamenus. PaBHoOenpeHHast Tpameuus, €€
CBOMCTBA W Npu3HaKku. CpenHsis TMHUS TPEYTOJbHUKA U CPEIHSS JIMHUS TPaneuu.
CBolicTBa U MPU3HAKU CHIEIUATBHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HAKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKHY.

YpaBHeHMs U HEPABEHCTBA

Ornpenenenue paBHOCUIIBHBIX YpaBHEHUN. [[puMeHeHne CBOMCTB ypaBHEHUN
C OJHOM mnepeMeHHO#. OmpeacneHrue KOJUYECTBA JICMCTBUTEIBHBIX KOpHEH
KBaJ[paTHOTO  ypaBHEHUs. PemieHue  ApoOHO-pallMOHAIBHBIX  YPaBHEHMH,
CBOJSIIMXCA K JIMHEWHBIM WIM K KBaJpPaTHBIM YpPABHEHUSM, MCIOJIb30BAHUE
METOJla 3aMEHbl MEepeMEeHHOH. PelieHume TEKCTOBBIX 3a1ad ainreOpanyecKuMm
criocoOOM: TepexoJ, OT CJIOBECHOM (OPMYJIUPOBKH YCJIOBHS 3aJaud K
anreOpanyeckod  MOZEIM  MyTeM  COCTABICHUS  YPAaBHEHUS;  pEIICHHE
COCTABJICHHOTO  ypaBHEHMS;  MHTeprpeTanuss  pe3yibrara. ['paduueckas
WHTEpHPETALNs YPABHEHUN C ABYMS IEPEMEHHBIMH.

Pemenne cucrteM ypaBHEHHUI, B KOTOPBIX OJHO M3 YPAaBHEHHUU HE SIBIISIETCA
auHeWHbIM. ['paduueckas uHTEprpeTalusi peHIeHWs YypaBHEHUS C JByMs
NEPEMEHHBIMM W CHUCTEM YpPaBHEHMM ¢ JByMs IEpEeMEHHBIMH. Pemenue
HEJIMHENHBIX HEPAaBEHCTB U UX CUCTEM. PenieHue HEpaBeHCTB, COAEpXKAIMUX 3HAK
monyisa. M3o00paxeHne penieHus HepaBeHCTBA ¢ OAHON MEPEMEHHOW M CUCTEMBI
HEPaBEHCTB HA KOOPAMHATHOW MPSAMOM, 3alIUCh PELICHUs C IIOMOLIBIO CUMBOJIOB.
HepaBenctBo ¢ aByMsa mnepeMeHHbIMU. ['paduueckuil METOA pELIeHUs CHUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.



Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CIIEJICTBHE.

Hccnedosamenvckas paboma: rtpaduyeckas HHTEPHPETAUS YpaBHEHUH C
JBYMS IEPEMEHHBIMHU.

Uccnedosamenvckas paboma: TpadUyeCKU METOJA PEIICHUS CHUCTEM
HEPABEHCTB C ABYMS TIEPEMEHHBIMH.

IIpeoOpa3zoBanue noaoous

[Tpeobpa3zoBanue monodus u noaooHbIe purypsl. COOTHOLIEHUS B MOJTOOHBIX
durypax.

Hccnedosamenvckas paboma: 4to Takoe ppaxrtan?

Jloka3aTe/IbCTBA HEPABEHCTB

OrneHka 3HaUYCHUS BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmenenue
CBOICTB HEpPaBEHCTB B XOJ€ pemieHus 3anad. OnpenenceHue paBHOCHIBHBIX
HepaBeHCTB. Jloka3aTenbCcTBO HEPaBEHCTB. PellleHrne TEeKCTOBBIX 3a7a4 ¢ OMOIIbIO
JIMHEWHBIX HEPABEHCTB C OJTHOU MEPEMEHHOM.

Hccneoosamenvckas paboma: TMHEMHOE HEPABEHCTBO C OJHON NMEPEMEHHOM
C MapaMeTpoM.

[IpsiMmoyroJibHbIE TPEYTOJIbHUKH

Teopema Iludaropa u e€ nmpuMeHEeHHE MPU PEUICHUU MPAKTHUYECKUX 3aj1ad.
JlokazaTtenbCTBO COOTHOLIEHUH MEXAY MPONOPLUMOHANBHBIMA OTpE3KaMu B
MPSMOYTOJIbHOM TPEYTOJIbHUKE (BBICOTA, TPOBEAEHHAS W3 BEPIIMHBI IPSIMOTO
yria; METpUYECKHe COOTHOLIeHUs). [IpumMeHeHue COOTHOIIEHW NpH peuIeHUuU
r€OMETPUYECKUX  3ajad. |[puroHomerpuueckue (GyHKUHA OCTPOro  yria
MPSIMOYTOJILHOTO TPEYroJibHUKA (CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC). 3HAYEHUS
TpuroHomeTpuueckux Qynkiuit mas yraoB 30°, 45°, 60°. Pemenue 3amad c
UCITIOJIb30BAHUEM TPUTOHOMETPUUECKHUX (DYHKIIHIA.

Ilpakmukym: penieHne NPakTUKO-OPUESHTUPOBAHHBIX 3a71a4.

Mamemamuueckoe copesHosanue. pelieHUe 3aJ1a4 pa3HbIMU METOAAMHU.

DyHKUIMHA

[Touck obnacTu ompeneneHuss U MHOXKeCTBa 3HaueHUH (QyHkuuu. ['paduk
bynkuuu k/x. @ynkmnus Buaa (ax + b)/(cx + d).

Yuciia U BHIYMCIIEHUSI: 1€TUMOCTh

dopMyIUpOBKA OMpPEETICHHs JASIUMOCTHA HAIENO0, YHCEN, CPABHUMBIX IIO
JAaHHOMY MOJyJt0. BeimonmHenue peneHuss ¢ ocratkoM. JlokaszatenbcTBO U
NPUMEHEHUE CBOMCTB CpaBHEHUU MO MOAy0. HaxoxaeHue ocTaTkoB CyMMbl U
MPOU3BEJEHUS MO TAHHOMY MOJTYJIIO.

Hccnedosamenvckas paboma: NeauMOCTb.

9 KIIACC

YpaBHeHMS U HEpaBeHCTBA



bukBaapatHeie ypaBHeHUs. MeToabl pPaBHOCHIBHBIX MpeoOpa3OBaHuUM,
3aMeHbl NIEPEMEHHOM, rpapUIecKOro MeTo/1a MPH PElICHUU YpaBHEHUN 3-U u 4-i
cTereHel. PemieHne HepaBEeHCTB, COAEpKAIIMX 3HAK MoIyis. HepaBeHCTBO C
NByMsl TepeMeHHbIMU. [IpuMeHeHune rpaduueckoro MeToAa pEIICHHUs CHCTEM
HEPaBEHCTB C JABYMs MepeMeHHbIMU. Perienue ApoOHO-pallnOHATBHBIX YpaBHEHHIA
u HepaBeHCTB. [locTpoenue rpadukoB ypaBHEHUH, B TOM YHCIIE C UCIIOJIb30BAHUEM
mupoBbIX pecypcoB. IlpuBoauTh rpaduyueckyro HHTEPHIPETALUIO PEIICHUS
YPAaBHEHMS C IBYMs NIEPEMEHHBIMHU U CHUCTEM YPABHEHUU C ABYMS IIEPEMEHHBIMMU.
HccnenoBanre CUCTEM HENWMHEHHBIX YpPAaBHEHUN C MapaMmeTpoM. PemieHue
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Uccneoosamenvckue pabomul: pelieHWe 3aJad C  [MapaMeTpamud  —
anredpanvyecKuM METOJIOM; TpapuueCKUM METOIOM.

Pemienue TpeyrojibHUKOB

Teopema CHHYCOB M TeOpeMa KOCHUHYCOB, MX NPHUMEHEHHUE IPU PELICHUU
TPEYTOJIBHUKOB 151 IPAKTUYECKUX 3a/1a4. CooTtHomeHus MEKIY
TpUroHoMerpuueckuMu ¢QyHkuusaMu. Ilpocteiimme Qopmyibsl  NpPUBEACHUS,
BBIBOJIUMBIE U3 T€OMETPUYECKUX cooOpakeHni. Haxoxienue paguyca onucaHHON
OKPY>XHOCTH. ®opmyna  I'epona. dopmyna  1IoWAAU BBIIYKJIOTO
YETBIPEXYTOJIbHUKA.

Ilpakxmuxym: pemieHue TEOMETPUYECKUX U NPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4 pa3HbIMU METOAAMMU.

AJsiredOpanvecKue BbIPpAKEHUA

CrerneHb ¢ paMOHAIBHBIM ITOKA3aTEIEM.

Onpenenenue KOpHS N-i CTENEHU U CTENEHU C PallMOHAIbHBIM IT0KA3aTEIEM.

IIpuMeHneHue onepauuy M3BICYEHUs KOPHA N-U CTENEHU, UCIOIb3Ys IpPHU
HEOOXOJMMOCTH KaJbKyJATOp. BhruncineHnne 3Ha4eHus CTENEHH C paloOHaIbHBIM
nokazareneM. OIleHKa 3HAYEHUN KOpPHS N-M CTENEHH, 3HAYEHUE CTENEHU C
palMOHANbHBIM TOKa3aTeleM LENbIMM YHUCIAaMU W JECATUYHBIMHU JPOOSIMHU.
CpaBHEHHE W YNOPSAOOYMBAHHE PALUOHAIBHBIX W HMPPALMOHAIBHBIX YHCET,
3aIIMCAaHHBIX C TIOMOINBKD KOpPHA N-U CTEIEHW, CTENEHU C PalUOHAJIbHBIM
MoKaszaTelieM. BBIMOTHEHUE TOXIECTBEHHBIX MPEoOpa30BaHUl  BBIPAKEHUH,
COZIEpIKAILMX KOPEHB N-U CTEIEHH, CTEIIEHD C PALlMOHATIBLHBIM ITOKA3aTEIIEM.

ITogo6ue TpeyroibLHNKOB

Teopembl O NPOU3BEIECHHH OTPE3KOB XOpA, TEOPEMBbI O MNPOU3BEICHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBaJpaTe KacaTelabHOM, TeopeMbl UeBbl 1 MeHenasi.
HccnenoBanure, B TOM YHCIE C MOMONIbIO HHU(PPOBBIX PECYPCOB, H3y4aeMbIX
KoHurypauuii. [I[pumeHeHre AaHHBIX TEOPEM MPHU PEIICHUU T'e€OMETPHUUECKUX



3a/1a4. 3HAKOMCTBO C MOHSTHUEM I'OMOTETUH, C €r0 MPUMEHEHUEM, B TOM YHCIIE B
MPAKTUYECKUX CUTYaLUsIX.

HUccnedosamenvckas paboma (C WCIOIB30BaHUEM HPOTPAMMHBIX CPEICTB):
TOMOTETHS U €€ CBOMCTBA.

DOyHKIUU

[Monsitue «dynkuus». IlpuMenenue cBONCTB (GyHKIUWN: HyId (QYHKIHH,
IPOMEXYTKA 3HAKOMOCTOSHCTBA (DYHKLMH, TMPOMEKYTKH BO3pAaCTaHHs U
yObIBaHUSI QYHKIH, YETHBIC M HEUETHBIC (YHKIIUH, HAUOOJbIIee U HAaNMEHbIIIEEe
3HaueHud (yHKUMM TpU penieHuH 3aaad. [loctpoenune rpadgukoB GyHKIUI ¢
OMOIIbI0 MpeoOpaszoBanuii Buaa: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
£x) —£( x |), fx) = | ) |.

Pacnio3HaBaHue CTENEeHHbIX (YHKIMI KW TOCTPOEHHE SCKU30B TIpauKOB
CTENEHHBIX (YHKUMA C HATypaJbHBIMA TOKAa3aTeIMH pPa3HOM YETHOCTH.
Hcnonb3oBaHne CBONCTB TpaUKOB CTENEHHBIX (YHKIHMA € HaTypajlbHBIMU
ToKa3aTe sIMK TIPH pelneHnn 3aaad. Iloctpoerue rpagukoB QyHKImA y= VX , y =
Ix,y=|x|

Uccneoosamenvckas paboma: moBeaeHue GyHKIMM U ee rpaduka B
3aBUCUMOCTH OT IIapaMeTpa.

MeTtoa koopaMHaAT

[lapamnenbHOCTh M MEPHEHAMKYJISIPHOCTh MPSIMBIX (4epe3  yrioBOW
K03 puLeHT).

Haxoxnenue mnepeceyeHUid OKPYKHOCTEM M MpPAMBIX B KOOPAMHATAX.
dopmyna pacCTOSHUS OT TOYKM A0 NpsiMou. llnomane napamienorpamma B
KOOpAMHATaX, MOHATHE 00 OPHUEHTUPOBAHHOHN Mouianu. IIpumeHeHue mertona
KOOpJIMHAT B  IPAKTUKO-OPUEHTHPOBAHHBIX  TI'E€OMETPUYECKHMX  3aJadax,
VCCJIEIOBAHNE MPUIIOKEHHSI METO/1a KOOPAWHAT B BBIYMCIIMTEIBHON MaTeMaTUKE U
uH(pOopMaTHKE.

Uccneoosamenvckass  paboma:  peumieHue  MNPAKTUKO-OPUEHTUPOBAHHOM
reOMETPUYECKOM 3a7]aul METOOM KOOPAMHAT.

IIpaBWiIbHBbIE MHOTOYTOJIbHUKH. OKPYKHOCTH U MHOTOYT OJIbHUKH

[loHsiTHE TPABUIBHOTO MHOTOYrojibHUKa. @DOpmyinbl [ BBIYMCICHHS
AJIEMEHTOB NPaBUWIBHBIX MHOTOYTOJIBHHKOB (CTOpOHA, paJuyC BIMCAaHHON U
OMMMCAHHOW OKpYKHOCTEeH). BbIBOA (opMyn IIWHBI OKPYXHOCTH M TUIOIIAJH
kpyra. J[inHa nyru OKpy>KHOCTHM, panuaHHas Mepa yria. Ilnomane kpyra u
IJIOIIA/Ib KPYTOBOIO CEKTOpa. BhluMCIeHHE MEpUMETPOB M IUIOIIAJEH CIIOXKHBIX
buryp, BKIIOYAIOIIMX AIEMEHTBI KpyTa.

CamocmosamenvHoe omKkpbimue: KaK HAUTH NEPUMETP U IUIOLIAJb CIOXKHOU

burypsr?



Ilpaxmukym: pelieHue 3a1ad MOBBIIIEHHON CII0KHOCTH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

Onpenenexne BUJIOB [10CJIEI0BATEIIBHOCTEM: OrpaHUYCHHAs
IIOCJIEIOBATEIBHOCTb, MOHOTOHHO BO3pacTaromas (yOsIBaromas)
nocine0BaTeabHOCTh. [IpencTaBienne OECKOHEUHBIX MEPUOAUYECKUX JpoOeit B
BUJIE OOBIKHOBEHHBIX. 3HAKOMCTBO c IOHATHEM CXOJIMMOCTH
MOCNIEZIOBATEILHOCTH,  HAXOXKJIEHHE  CYMMBI ~ OECKOHEYHO  yOBbIBaroIei
reoOMEeTpUYECKO nporpeccuu. [Ipumenenne meTona MaTeMaTu4eCKON HHIAYKIIHAH.

Hccneoosamenvckas paboma: TIOBEIEHUE MOCIEI0BATEIBHOCTEH — OT
TUIIOTE3bI [0 10KA3aTeIbCTBA.

JIBHKEHH S TIIOCKOCTH

[enTpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpuuHbie Qurypsl. [ToBoporT.
OceBas cummeTpus. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannensHbiii neperoc. [lousTue aBuxkeHUst U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBIeHHsT CHMMETPUM B NPUPOJEC, KUBOMMCH, CKYJBITYpPE, apXUTEKTYpe.
Komnosunuu newxkenuil (mpocreiimme npumepsl). [IpuMeHeHHe B peleHUH
r€OMETPUYECKUX 3a/1a4.

Hccnedosamenvckas paboma (¢ ucnoiv3osanuem npocpammHuiX cpeocms):
KOMIIO3ULINSI IBUKEHUN.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

1) nampuomuuecko2o 0CHUMAHUAL:

- NpOsABJIEHUE HHTEpeca K NPOUUIOMY M HACTOSLIEMY POCCHMCKOU
MaTE€MaTUKH;

- ILIEHHOCTHOE OTHOLICHHE K JOCTMKEHHUSAM DPOCCHHCKHUX MAaT€MATHKOB H
POCCUICKOM MAaTeMaTU4YeCKOM HIKOJBI, K HMCIOJB30BAHUIO ITUX JIOCTHIKCHUN B
IpYTUX HayKax U MPUKIaJHbIX cepax;

2) 2pas#coancko2o u 0yX08HO-HPABCMEEHHO20 80CNUMAHUSL

TOTOBHOCTh K BBINOJHEHUIO OOSI3aHHOCTEH TpaKJaHWHA U peallu3aliu €ro
npaB; MPEACTaBICHUE O MATEMaTUYECKUX OCHOBaX (YHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPAKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX C
IPaKTUYECKUM IPUMEHEHHEM JIOCTHKECHUN HAyKW; OCO3HAHHWE Ba)XHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTIO;

3) mpyoosoco eocnumaHusi: yCTAaHOBKA Ha aKTMBHOE Y4YacTHE B pEIICHUU
MPaKTUYECKUX 337a4 MaTeMaTHYECKON HalpaBiIE€HHOCTH, OCO3HAHUE BaKHOCTHU
MaTE€MaTUYeCKOro 00pa30BaHUsl HA MPOTSHKEHUHM BCEH JKU3HM JJIs1 YCHEIIHOW
npo(EeCcCUOHANBHON  JI€ATEIbHOCTH UM Pa3BUTHE HEOOXOJUMBIX  yYMEHUI;
OCO3HAHHBIA BBIOOP U MOCTPOCHUE MHJMBHUYAIbHOW TPAEKTOPUM OOpa30BaHUS U
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIoCOOHOCTb K SMOIIMOHATIBHOMY
U 3CTETUYECKOMY BOCIPHUATHIO MaTeMAaTHYECKUX OOBEKTOB, 3aJad, PEIICHH,
paccyXJIeHUi; yMEHHE BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyennocmu HayuHO20 NO3HAHUA: OpPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS YEJIOBEKa, MPUPOABI U OOLIECTBa; MOHUMaHHE MaTEeMaTHUYEeCKONW HAayKd
KaK cepbl YeI0BEYECKOMN JIeATENbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH TS
pa3BUTHS LMBUIIM3ALMH; OBJIAJCHHUE SI3bIKOM MaT€MaTHKH W MaTeMaTHYeCKOU
KyJIbTYpOl ~ Kak CpeICTBOM  IIO3HAHWUS  MHpPA; OBJIAJICHUE  HaBbIKAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) ¢uzuueckoeo eocnumarnus, GopmMuposanus Kyibmypbl 300p06bs WU
HMOLIMOHAIIBHOTO  Oaromnoiy4usi: TOTOBHOCTb NPHUMEHATh MaTeMaTHUYECKUe
3HaHWS B MHTEpPecax CBOETO 3/0POBBS, BEACHUS 3J0POBOrO 00pasza >KU3HU
(310poBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHATUN U OTAbIXA, PETYyJspHAs



¢dusnueckas akKTHUBHOCTH), C(POPMUPOBAHHOCTh HaBbIKa pediexkcuu, MpuU3HaAHHUE
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7)  9KOn02U4eCKo20  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  NPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKPYXAIOMIEeH Cpepl, IUTAHUPOBAHWE TOCTYNKOB M OIICHKA KX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPY’KAIOIICH Cpenbl; OCO3HAHWE TJIOO0ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K U3MEHAIOWUMCSL YCILOBUAM COYUATILHOU U NPUPOOHOU CPeObl:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOIMPEAEICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JACSATEIBHOCTH
HOBBIC 3HAHWS, HABBIKK W KOMICTCHIIMM W3 OIBITa APYTHX; HEOOXOIUMOCTh
(dbopMHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM YHCJIC paHEe HE M3BECTHBIX, OCO3HABATH JACHHUITUTHI
COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTECH, IUTAHMPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC
pemieHuss u AeHCTBUA, (OpMyIupoBaTh W OICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYIbIMYPbL.

MPOSIBJICHHE WHTEpeca K HWCIOIb30BAHUIO ITU(PPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TIPOLIECCOB TOMCKA, aHalu3a, 00pabOTKH, CO3[aHusd, Mepeaadu
MaTeMaTHYeCKOW MH(pOpMAIuu ¥ BU3YyalHU3alldid MaTeMaTHYSCKUX O00OOIIEHUH U
pE3yJIbTATOB aHANIM3a; TOTOBHOCTh K WCIIOJIb30BAaHUIO ITUGPOBBIX WHCTPYMEHTOB
JUISL  BBITIOJIHEHHUS Y4€OHOW  NESITENbHOCTH TPU  HM3YYCHHH MaTEMAaTUKH;
CIIOCOOHOCTh MPUMEHSATH ITU(GPOBBIE MHCTPYMEHTHI B YCIOBUSX pPEATU3AIMH MEp
M0 TPEIYNPEKICHAI0 BO3MOXHBIX HETAaTUBHBIX IOCIACACTBUH aKTHBHOTO U
CHUCTEMATHICCKOTO IPUMEHEHUS ITU(POBBIX TEXHOJOTHUN B YICOHBIX IIEIISAX.

METANIPEJMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Yy4eOHbIE JelCTBUS

1) Baszosvie nocuyeckue Oeticmeust:

BBISIBIIATh M XapaKTePHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUHA MEXAy TMOHATUSIMH, (HOPMYIUPOBATH
OTpEeJIEIeHHs MIOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiaccudUKaIuy,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOpPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CAIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBIIAITH MAaTEMATUICCKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JenaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa30upaTh JTOKa3aTEIbCTBA MATEMATHYCCKUX YTBEPXKACHHUHN (NIPSMBIE W OT
MPOTUBHOTO), TPOBOIAUTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MAaTEMaTHYECKHUX
(bakToB, BBICTpaWBaTh apTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCcO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh Hauboyiee MOAXOASAIIMK C  y4eTOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

2) Bazosvie uccnedosamenbckue Oeticmausi:

WCITOJI30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

OPOBOAUTH 10 CAMOCTOSITENIbHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNTLHO (OpMYJIMpPOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEICHHOTO  HAOJIOJCHMS, HUCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a49H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMUY;

OLICHMBATh HAJECKHOCTh MH(OpPMAIMU MO KPUTEPUSIM, MPEIOKEHHBIM HIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

2. KoOMMyHHKATHBHbI€ YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHUS B



YCTHBIX M NMUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOJy pPEUICHUs 3a/ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOM TEMBI,
npoOiemMbl, peliaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIIEJIEHHbIE Ha TIOMCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
dbopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEACTABIATh PE3YJbTAaThl PEMICHHS 3a/1auy, SKCIIEPUMEHTA, HCCIEI0OBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMAT BBICTYIUIGHHS C YYETOM 3ajiay
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboOThl MpHU pEIIEHUU YYEOHBIX MaTeMaTUYECKUX 3a/]ad, NpPUHUMATh LEJb
COBMECTHOM JEATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensiaTh BUIbl padOT, JAOroBapHBaThCs, OOCYKJIAaTh MPOLECC U PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHHS, OOMEH MHEHHI,
«MO3rOBbIE IUTYPMBl» W HHBIE); BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHHPOBATb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOEro BKJIaJa B OOWMH pe3yiabTaT [0
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3. PeryJsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicTBUS

1) Camoopeanuzayus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYaIUsX,
OPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pelleHui (MHAUBUAYaAJIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJTOPUTM pEIICHUS 3ajadd (WU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C YYETOM HMEIOIIUXCS pPecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelIeHuil ¢ y4eToM HOBOM MH(pOpMAaIUu.

2) Camoxormpoib:

BJIA/IETh CIIOCOOAMHU CaMOMNPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTara
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHBbI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJibTaTa JEATEIbHOCTH MOCTABICHHON LEIH U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMoYUOHANIbHBIL UHMENNEKM

BBIPQKATh SMOLMHU MPU H3YYCHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JIaBaTh SMOIIMOHAJIBHYIO OIIEHKY PEIlICHUs 3aa4u.

MNPEAMETHBIE PE3YJIBTATDBI

8 KUIACC:

1) TloHnMaTh ¥ WCHOJIB30BATh MPEACTABICHHUS O PACIIMPEHUU YHUCIOBBIX
MHOKECTB.

2) CpobomgHo  omepupoBaThb  NOHATHUAMU:  KBaApAaTHBI  KOpPEHb,
apu(pMETUYECKUN KBAJIpaTHBIM KOpPEHb, HPPALMOHAIBHOE YHCIO, HAXOIUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, HCIOJIb3Ys TPH HEOOXOJUMOCTH KaJIbKYIATOD,
BBITIOJIHATh MPE0oOpa3OBaHMs BBIPAXKEHUHN, COJEPIKAIIMX KBaJIpaTHBIE KOPHH,
WCIIOJIB3YSl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHbIE MPECTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX
yucen JJIsl CPaBHEHUS], OKPYTJIEHUS U BBIYUCIECHUN, N300pakaTh JAEHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

4) Vicionp30BaTh 3alMCcy OOJIBIIMX U MaJIbIX YHCEI C TOMOUIBIO JECATHYHBIX
npobeit u creneHeil uucna 10, 3anMChIBaTh W OKPYIVIATH YHMCIIOBBIE 3HAYEHUS
peaNbHBIX BEJIUYHH C UCIIOIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

5) CB0OOgHO omepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, MPUMEHSTH
CBOMCTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U MIPOU3BEIEHUS 110
JTAHHOMY MOZYJIIO.

6) HaxonuTh qomycTUMBbIE 3HaYEHUSI IEPEMEHHBIX B APOOHO-pAllMOHATBHBIX
BBIPAKEHUSX.

7) [IpumMeHsATh OCHOBHOE CBOMCTBO PAIIMOHATILHOM IpoOH.

8) BeimonHsAT, TpuBeACHHE ~anreOpanvyecKkux apobed K - obmiemy
3HaMEHAaTeII0, CJI0KEHNE, YMHOKEHHE, JICJIEHNE anredpandeckux ApoOei.

9) BbIIOMHATH  TOXIECTBEHHbIE  MPeoOpa3oBaHMs  PaIMOHAJIBHBIX
BBIPAKCHUM.

10) IIpumenarp npeoOpa3oBaHUs BBIPAKEHUN [JIs1 PELICHHS Pa3TUYHbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHOUN MPAKTUKHU.

11) TlpumeHATh TOHSATHUE CTENEHU C LEIbIM [0KAa3aTelieM, BBIOIHATh
npeoOpa3oBaHus BbIPAXKEHH, COIEPIKAIIUX CTENIEHH C LEIbIM OKa3aTEJIEM.

12) Haxomuth [0ONMyCTUMbIE 3HAYEHUSI TIEPEMEHHBIX B BBIPAKECHUSX,
coJiep Kalux apupMeTHYecKrue KBaApaTHbIE KOPHH.

13) BoinonHATh NpeoOpa3oBaHusl UPPALMOHATIBHBIX BBIPAKEHUH, UCTIONb3YS
CBOMCTBA KOPHEM.

14) Pemath npoOHO-paniiOHaIBHBIC YPABHEHUS.



15) Pemars nuHElHbIE ypaBHEHHsI C NapamMeTpamH, HECIIOKHBIE CHUCTEMBI
JIMHENHBIX YPAaBHEHUH C MapaMeTpamu.

16) IIpoBOUTE UCCIIEIOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHUI, B TOM YHUCIIE
C TMNpUMEHEHHEeM rpaduyecKux TMpeJCcTaBIeHUN (yCTaHABIMBATh, WMEET JIH
YpaBHEHUE WM CHCTEMA YPAaBHEHHM pEIICHHS, €CIM HMEET, TO CKOJbKO, WU
npouee).

17) IlepexoauTs OT cIOBECHON (HOPMYITHUPOBKHU 3a7a4H K €€ anreOpandecKou
MOJIEJIM C TIOMOIIBIO COCTaBJIEHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYyYEHHBIN pe3ysbTarT.

18) IlpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB MJII CPaBHEHUS, OLIEHKH,
pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M WX CHUCTEMBI, JaBaTh
rpaMUecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHUHA HEpPaBEHCTBA, CHCTEMBbI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IlonumaTe M HCHOJB30BaTh (PYHKUMOHAIbHBIE MOHATUS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OO0O3HAYEHUS), ONPEACsATh 3HAYeHHWE (PYHKIHUH IO
3HAYEHUIO apryMEHTa, ONPEIEIsTh CBOMCTBA (PYHKIUH 10 €€ rpauKy.

20) Ctpoutb rpaduku (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
no ee rpadpuky. PacrnozHaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJBHUKOB, HX
AJIIEMEHTBI, MOJb30BATHCS UX CBOWCTBAMU IPU PEIIEHUU T'€OMETPUYECKUX 3a/ad.
PaznuuaTe npu3HAaKU W CBOICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHUKA,
JIOKa3blBaTh MX MW YBEPEHHO NPUMEHSATh TMPU PEUICHUU TIeOMETPUYECKHUX
3aay.Pacrio3HaBath IEHTPATIbHO-CUMMETPUYHbBIE (DUTYpbl M HKCIOJIb30BATh HMX
CBOWCTBA MPU PEIICHUHU 3a/a4.

21) Bnanetp NOHATHAMU MOJA00MS TPEYTOILHUKOB, KOddduimenTa noaooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJIbHUKOB. VIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
noj00usl TPEYroJabHUKOB MPHU PEIICHUH TeoMeTpUYecKux 3anad. [[okas3biBaTh U
MPUMEHSTH OTHOILIEHUS TPONOPLMOHATIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
JlokasbIBaTh U IpUMEHATh Teopemy Daneca. [I[puMenaTs mogodue B MpakTUYECKUX
3a/1ayax.

22) BwBoguUTh W WCHOJB30BaTh MpocTelire (QopMynbl s IUIOIIAIN
TPEYTOJIbHHKA, TTapajljieiorpaMma, poMOa U Tparnenu. Beraucnsats (pa3auaHbpIMA
cnocobaMy) IUIOUIA[b TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(MONB3ysACh, i€ HEOOXOIMMO, KalIbKyISATOpOM). [I[puMeHsITh MeTO I MIoImaaeH s
peuieHus 3a1a4y. 3HaTh OTHOIICHHE TUIONIAIel MOJOOHBIX PUTYP U HIPUMEHSThH IPU
peuieHuu 3aaa4. [I[puMeHATh MoTy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a/1a4ax.

23) IlpumeHSATh MOJYYEHHBIE 3HAaHUA HA NPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM JUId 33Ja4 peajlbHOM JKU3HU U IPOBOJUTH



COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM MOAO0OUS W TPUTOHOMETPHUH
(TOJIB3YSICh, T/Ie HEOOXOAMMO, KAJbKYJISITOPOM).

9 KJIACC

1) CB0oOOgHO oOmepupoBaTh MOHATUSMU: KOPEHb N-M CTENEHH, CTENEHb C
palMOHAIIBHBIM TIOKA3aTeNieM, HaXOAUTh KOPEHb N-H CTENEHW, CTENEHb C
palMOHAIIBHBIM II0OKA3aTENEeM, HCIHOJb3Ys MpPH HEOOXOJUMOCTU KaJlbKYJATOD,
IPUMEHSATH CBOMCTBA KOPHS N-i CTENIEHU, CTENEHU C PALIMOHATIBHBIM I10KA3aTEJIEM.

2) cnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEN MPU PEILIEHUH
3ajJlay, MPOBEJICHUU PACCYKACHUIN U JI0KA3aTeNIbCTB.

3) CpaBHUBaTh U YHOPAIOYMBATH JACHCTBUTEIBHBIC YHUCIA, OKPYIJISTH
JEWCTBUTEIBHBIC YUCIIA, BBINOJIHATh NIPUKHUIKY PE3yIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

4) CB0oOOJHO OmNEepupoBaTh MOHATHEM KBAJAPATHOIO TPEXUJI€HA, HAXOAUTh
KOPHH KBaJIpaTHOT'O TPEXUJICHA.

5) PacknansiBaTh KBaJIpaTHBIN TPEXUJIEH HA JTUHEHHBIC MHOKUTEIH.

6) Pemath HecnoXHbIE KBAaJIpATHBIE YPABHEHMSI C TAPAMETPOM.

7) Pemath HeCnOXKHbBIE CUCTEMbI HEIMHEHHBIX YPABHEHHH C TApaMETPOM.

8) Pemate ypaBHEHUs, HEpPaBEHCTBA M HMX CHCTEMBI, B TOM YHCIE C
OTrpaHUYECHUSIMH, HAIPUMEP B LEJBIX YUCIAX.

9) IlpoBOaUTH HCCENOBAaHUS YPABHEHUI U CUCTEM YpaBHEHUM, B TOM YHUCJIE
C MNpPUMEHEHHEM TrpadUyecKux MNpeAcTaBIeHUN (yCTaHaBIMBATh, HMEET JIH
YpaBHEHUE WM CHCTEMA YPAaBHEHHM pEIIECHHs, €CIM HMMEET, TO CKOJbKO, W
npoyee).

10) PemaTh TEeKCTOBBIC 3a7a4u aareOpandecKuM CIiocoOoM.

11) Ucnonb30BaTh ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI JIJI1 COCTaBIICHUS
MAaTEMATUYECKOW MOJEIN PpEAIbHOM CHUTyallMd WM [PUKIAJHOW 33134y,
WHTEPHPETUPOBATH NOJYYCHHbIE PE3YJIbTATHI B 33JJTAHHOM KOHTEKCTE.

12) CBOOOIHO OINEpPUPOBATH MOHSATUSMU: 3aBUCUMOCTH, (QYHKIUS, rpaduk
byHKUMH, TpsMas TOPONOPLHMOHATIBLHOCTh, JIMHEWHas (QyHKuMs, oOpaTHas
MPOTOPIIMOHAILHOCT, Mapadosia, TUnepooia, KyCOUHO-3a1aHHast (PyHKITHS.

13) HccnemoBath ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaTH CBOWCTBA
dbyHKIMA: 00JIaCTh OMpeneNieHUs, MHOXXECTBO 3HAYCHHM, HYyIu (QYHKIUH,
OPOMEXYTKA 3HAKOMOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus M YOBIBaHUA,
YETHOCTb U HEYETHOCTb, HAUOOJIbIlIee U HAUMEHbIIIEE 3HAYEHU S, ACUMITTOTHI.

14) Pacno3HaBaTh KBagpaTHUuHyl0 (QYHKIUIO 10 QopMyse, MPUBOAMTH
pUMEPHI KBaAPATUYHBIX (QYHKIMUHA U3 peasbHOM KU3HU, PU3UKH, TEOMETPHH.

15) Onmnpenenstb mnoNoXXeHUe rpaduka KBaapaTHUHOM (QYHKIUU B
3aBHCHUMOCTH OT €€ KO3((DUIIMEHTOB.



16) Crpoutrh rpaduk KBaJApaTUYHONW (PYHKIMH, OIHKCHIBATH CBOMCTBA
KBaJIpaTUYHON PYHKIMU IO €€ rpaduKy.

17) Ucnionb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIITMH JJI PEIISHUs 3a/1a4.

18) Ha mpumepe kBagpaTHYHON (PYHKIIMH CTPOUTH Tpaduk (QYHKIUU y =
af(kx + b) + ¢ ¢ momomkto peoOpazoBanuii rpaduka PyHkumun y=f(x).

19) UnaroctpupoBath ¢ MOMONIbIO TpaduKa pealbHYyI0 3aBUCUMOCTH HIIU
IIPOLIECC M0 UX XapPAKTEPUCTUKAM.

20) CpoOomgHOo  omepupoBaTh  MOHATUSIMHU:  MOCIJIEIOBATEIBHOCT,
apu(MeTnyecKas U reOMeTpuyecKas Mporpeccumu.

21) 3amaBaTh TOCIEIOBATEIBHOCTU PA3HBIMU CIIOCOOAMM: OIMMCATENbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (POPMYJIIBI N-TO WICHA, PEKYPPEHTHBIM.

22) BbINOAHATH BBIYUCICHUS C UCIOJIb30BaHUEM (OpMyn n-ro usieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPECCUid, CyMMbI IEPBBIX N YJICHOB.

23) N3oOpaxkaTh 4jieHbI MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIAMHATHOM
IJIOCKOCTH.

24) PemaTh 3a/1auu, CBA3aHHBIE C YUCIOBBIMU MOCIIEI0BATEILHOCTSIMU, B TOM
YHCJIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISTOPA, IIUGPOBBIX
TEXHOJIOTHU).

25) Pacno3HaBaTh M NOPHUBOJUTH MNPUMEPHl KOHEYHBIX U OECKOHEUHBIX
MOCJIEIOBATEIbHOCTEH,  OrPAHMYEHHBIX  MOCJIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAOIIUX ) MOCIEI0BATEILHOCTEH.

26) Nmeth mpeAcTaBiIE€HHE O CXOJUMOCTH TMOCIEI0BATEIILHOCTH, YMETh
HAXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCHUH.

27) llpuMeHsATh METOJI MATEMATUYECKOW UHAYKIIUU TIPU PEIICHUU 33]1a4.

28) [Joka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHSTh UX JJIA
HaXO0XJICHUSI Pa3IMYHBIX JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
NpU pEelIeHWd TeoOMeTpUYecKuX 3anad. [IpuMEHSTh MOJydYeHHBbIC 3HAHUS MpHU
pelIeHNH MPaKTUYECKUX 3aau.

29) IlpuMeHsITh, TPUTOHOMETPHIO B 3ajJadyaX Ha HAXOXJCHHE ILIOMIAIH,
BBIBOAUTh M BJQJECTh TPUTOHOMETPUYECKUMH (QopMyslamMu MJis  TIJIOMIATU
TPEYTOJIbHHKA, MapajuieiorpaMMa, poM0a, Tparelnuu, BBIBOAUTh W TMPUMEHSTH
dbopmyny ['epona u hopmymy 1S TUIOIIAAH BBITYKIIOTO Y€THIPEXYTOJIbHUKA.

30) Nmetp mnpencraBieHUME O TOMOTETHHM, NPUMEHATh B MPAKTUYECKUX
CUTyalusX.

31) Ucnonb3oBath Teopembl UeBbl 1 MeHemnasi mpu pelieHuu 3a1ad.

32) Hcnonp30BaTh TEOPEMbl O BIUCAHHBIX yriaxX, yriax MexAy XOpAaMH
(CeKylMMHM) U yriie MEXAY KacaTeIbHON U XOPJIOM MPU PEIIEHUU T€OMETPUUECKUX



3amay. Jloka3plBaTh M MPHUMEHSATH TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpJI, O
MPOU3BEJICHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

33) Bnagers noHATHEM KOOpPJMHAT Ha IJIOCKOCTH, pabOTaTh ¢ YpaBHEHHUEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATUSMU YyriaoBoro kod(pduiMeHta u
CBOOOJHOIO 4YJI€HAa, MOHUMATh MX T'€OMETPUYECKUUA CMBICI M CBS3b YIJIOBOIO
KodpduImeHTa ¢ BO3pacTaHWEeM U YObIBaHMEM JHHEWMHON (QYHKIUH. YMETh
pemarb METOJOM KOOPAMHAT 3aJadyd, CBA3aHHbIE C MApaJUIEIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NepeceueHuUs.

34) BeiBoAUTHh W BAJE€Th YpaBHEHHEM OKPYKHOCTU. MCronb3oBaTh METO
KOOpDAMHAT I HAXOXKJCHHUS IEPECEUCHU OKPYKHOCTEN W mpsMbIX. Braners
dopMmynamMu paccTOSHHS OT TOYKM JO MPSMOM, IUIOHNIAJAM MapajuiesiorpaMMa B
KOOpJIMHATaX, MUMETh MNOHITHE 00 OpPHUEHTHPOBAaHHOM miomanu. llomb30BaThCs
METOJOM  KOOpJIMHAT Ha IUIOCKOCTH, TMPUMEHATh €ro IMpU PpPELICHUU
FEOMETPUYECKHX M NPAKTUYECKUX 3a1ad. I[IpUMEHSTh METOJ KOOpJIMHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

35) Brnanets nmoHaTHEeM BEKTOpa. YMETh CKJIaJbIBaTh U BHIYUTATh BEKTOPHI,
YMHOKaTh Ha YHWCJO, BIAJETh NpaBUJIaMH TPEYTroJbHUKA M TMapajuiesorpaMmma.
Bnanets mpakTUYeCKMMH HWHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpJIMHaTaMHU BeKTOpa. Bianers ClI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTax. MimeTs npencraBinenue o 6asuce
(nHa miiockocTn). PacknaasiBaTh BEKTOPHI 10 Oa3ucy. PackiaabiBaTh BEKTOPHI CUJI C
NOMOILBIO NPOEUUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOLIEHUW. IIpumeHsaTh
MOJIYYCHHBIC 3HAHUS B IPOCTEUIITUX (PU3NYECKUX 3a/1ayax.

36) Brnagerb NOHATHEM CKAISIPHOTO MPOU3BEAECHUS BEKTOPOB, IOHUMATh €r0
IF€OMETPUYECKUN CMBICII W YBEPEHHO TMOJb30BAaThCSl €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCThH CKAISPHOIO MPOU3BEIICHUS
U €ro CBs3b C npoeurpoBaHueM. [IpuMeHATh ckalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs NJMH U YrioB. PemaTe reomMeTpuyeckue 3ajJayd ¢ MOMOUIBIO
CKaJISIpHOrO Ipou3BeAeHus. Vcronb30BaTh CKaISIPHOE MMPOU3BEIECHUE BEKTOPOB B
anredpandecknx U GU3NIECKUX 3a7avax.

37) Bnagerb TOHATUAMH  TPABUIBHOTO  MHOTOYTOJIbHMKA,  JIJTUHBI
OKPYXHOCTH, JIJIUHBI YT OKPYXKHOCTH M PaTUAaHHON MeEphl yIila, BBIYHCIATH
wiomaas kpyra U ero yacred. I[lonumars cmbicn uymucna = [lpumeHaTsb
MOJIyYeHHbIE YMEHHUS MPU PELICHUH MPAKTUYECKHX 3a7ad. 3HATh UCTOPUYECKUE
CBeJIeHUs1 00 U3MEPEHUH IJTMHBI OKPY>KHOCTHU Y TUIOLIAIAN KPYTa.

38) Mmets mpencraBieHre O MPeoOpPa30BaHUM TUIOCKOCTH, O JBUIKCHHSX.
Haxoguts ocu, UEHTpbl CHUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH



KOMITO3HUIIMU MPOCTEHINX npeoOpazoBanuil. [IpuMeHATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a1ad.

39) [IlpumeHsTb TOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH
MaTeMaTU4eCKHe MOJENM U1 3a4ad  peajlbHOM JKH3HM U IIPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHUEM MOI00MSI U TPUTOHOMETPUUYECKUX
byHKIHI (MTONIB3YACH, TNIe HEOOXOANUMO, KaTbKyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE



8 KVIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KoanuecTtBo OcHoBHoOE OcHOBHBIE BUIBI (undposbie)
n/n MPOrpaMmbl 4acoB coJiep:KaHue AesiTeJIbHOCTH oOpa3oBaTe/ibHbIE
pecypcebl
KBanpaTHblii KOpEHbD.
Brimmonnenue
onepaunuii ¢
[IpakTukym no
HUPpALOHATIEHBIMU
PEIICHUIO 3a/1a4: OT
yrciiamy. TOYHOCTh
MPOCTOTO K
Uucna u BeIYUCIeHUS (KBaJIpaTHBIC MPUOJIKEHUS
CIIO)KHOMY.
KOPHH, UppPallMOHAJIbHBIC YKCIa, 5 HMppaloOHaIbHOTO Y
HccnenoBarenbckas
CTEIEHN) YHCIIa PU PEIIEHUHN
pa0ora.
3anay. OkpyriaeHue
KBanpatnsie
MPPALMOHATIbHBIX
KOpHHU.
YHCell, IPUKHUIKA
pe3ynbTaTa
BBIUMCIICHUM
Hpob6Ho-
paluoHaNIbHbIE
BBIPOKCHHS.
[IpakTukym no
Crenenn.
pEIIeHUIO 3a/1a4: OT
Anrebpanyeckne BhIpaXeHUs 2 Brimosnnenue
MPOCTOTO K
TOXIECTBEHHBIX
. CIIOKHOMY
npeoOpa3o—BaHUI
palMoOHAIbHBIX
BBIPAKCHUI
YeThlpexyroJbHUKHI 4 [Tapannenorpamm, [IpakTukym no




YpaBHEHHS 1 HEPABEHCTBA

€ro MpU3HaAKU U
CBOMCTBA.
[IpsamMoyroibHUK,
pomO, KBaapar, ux
MPU3HAKU U
cBorcTBa. Tpanenus.
PaBHOOEIpeHHAS
Tpaneuwus, €
CBOMCTBA U NIPU3HAKU
KBanpatnbie
ypaBHEHHUS.
Ornpenenenne
PaBHOCHIIBHBIX
YpaBHEHUU.

IIpuMeHeHne CBOWCTB

YPaBHEHUU C OJTHON
[IEPEMEHHOM.
Onpenenenue
KOJIMYeCTBa
JIEICTBUTEIIBHBIX
KOpHEH KBaJpaTHOTO
ypaBHeHus. Pemenue
JIpoOHO-
panMoHaNIbHBIX
YPaBHEHUH,
CBOJISIINXCS K
JIMTHEUHBIM WJIH K
KBaJpaTHBIM
YPaBHEHUSM,
HCIIOJIb30BaHNE

PELICHHIO 3a/1a4: OT
MPOCTOTO K
CIIO’)KHOMY.
HccnenoBarenbckas
pabota. 3HaKOMBbIE
HE3HAKOMBIC
YEeTHIPEX yTrOJbHUKH

HccnenoBarensckas
pabora:
PaBHOCUIIBHOCTb U
CJIEJICTBUE.
[IpakTukym no
PELIECHUIO
CIOKETHBIX 3a/1a4.
IIpaxTukym 1o
pEILIEHNUIO 3a/1a4: OT
IIPOCTOTO K
CII0)KHOMY —
JIpoOHO-
paroHaIbHbIE
YpaBHEHHS.
Uccnenosarensckas
pabota (B TOM
qHCIIE C
HCII0JIb30BAaHNEM
«MaTeMaTH4YeCKUX
MTaKETOBY):
rpadudeckas




METO/1a 3aMEHBI
MepEMEHHOM.
Peenne TekcToBBIX
3a1au
anredpandecKum
CIocoOOM: TIepexo/
OT CJIOBECHOH popmy-
JUPOBKH YCIIOBUS
3a1aun K
anredpandecKou
MOJIETIH IYyTEM
COCTaBIICHUS
YpaBHEHHUS;, pEIICHUE
COCTaBIIEHHOTO
YpaBHCHHS,
WHTEPIIPETAIHS
pe3yibTara.
I'papuueckas
WHTEPIIpETAINS
YpaBHEHUH C IBYMS
MIePEMEHHBIMU

WHTEpIpeTaIus
YpaBHEHUH C IBYMsI
MePEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyalHi

[{eHTpaIbHO-CUMMETPHYHBIC (PUTYPHI.
[Iponop1iroHaIbHBIE OTPE3KH.
[Momo6wue. [IpeobpazoBanue mopo0us.
[Lnomanu.

dopMyIHpOBKa
onpezeneHus u
JI0Ka3a-TeJIbCTBO
CBOICTB LIEHTPAJIbHO-
CUMMETPUY-HBIX
¢uryp. Cpennss
JIMHUS TPEYTOJIbHUKA.
Cpenssist nuHust
Tpanenuu. Teopema

CaMocTosTeIbHOoe
OTKpBITI/IeZ qTo
TaKoe
npeoOpa3oBaHue
mooous?
HccnenoBaTenbckas
pabora (B TOM
qucie ¢
HCIIOJIb30BaHUEM




Jloka3aTenbcTBa HEPABEHCTB

®darneca.
[TponoprimoHabHBIC
oTpe3ku. Brenenne
MOHATHS
npeoOpa3oBaHus
o100Hs U IOTOOHBIX
¢uryp. CooTHOIICHUS
B IIOJO0HBIX
¢urypax. 3agaun Ha
HaXO0XKJICHUE
IUIOIIAIH C
HCIOJIb30BaHUEM
pa3OMeHHs Ha YacTu U
JIOCTpavBaHUE.
Merton mommaaei.
O1renka 3HaYCHUS
BBIPAXKEHHUS C
HCIOJIb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOKCTB
HEPaBEHCTB B XOJI€
perieHus 3auad.
Onpenenenne
PaBHOCHIIBHBIX
HEPaBEHCTB.
JlokazaTenbpCTBO
HepaBeHCTB. Pelenue
TEKCTOBBIX 3a7a4 C
IIOMOIIBIO JIMHEUHEIX
HEPABEHCTB C OJHOM

«MaTeMaTUYeCKUX
MTaKETOB»): UTO
Takoe (ppakran?
[IpakTukym no
pEIIEeHHIO 3a/1a4

IIpaxTrueckas
pa0ora:
IIOCTPOEHUE
Mozesen —
HEPaBEHCTBO KaK
MOJIEb PEaTbHON
CUTYaIH.
CaMocTosTeIbHOe
OTKPBITHE: METOBI
JI0Ka3aTelbCTBa
HEPaBEHCTB.
MatemMaTuueckoe
COpPEBHOBAHUE —
peleHue 3aaa4y
pa3HbIMU




[TpstMOyTONIBHBIE TPEYTOJIBHUKH

IIEPEMEHHOM.
Uccnenosanue
JIMHEMHOTO
HEpaBEHCTBA C OJHOM
MEPEMEHHOM C
napameTpoM

Teopema [Iudaropa u
€c IPUMEHEHHUE.
Jloka3zaTenbcTBo
COOTHOILIEHUH MEXIY
IIPONOPLHOHAIBHBIMU
OTPE3KaMH B MPAMO-
YTOJIbHOM
TPEYTOJIbHUKE.
IIpumeHeHue
COOTHOLIEHUH IIPU
peLieHnn
F€OMETPUYECKUX
3az1ay.
Tpuronomerpuueckue
byHKIMH B
MPSAMOYTOJIBHOM
TPEYTOJIbHUKE.

METO/IaMH.
HccnenoBarenbckas
pabora: TuHelHHOe
HEPaBEHCTBO C
OJIHOM MEePEMEHHOM
C IapaMeTpom

[IpakTukym no
PEILIECHUIO
[IPaKTUKO-OPHUEH-
TUPOBAHHBIX 33]1a4.
CamocrosiTenbHOe
OTKPBITHE: UYTO A
3HAIO PO
MIPSAMOYTOJIBHBIN
TPEYrOJIbHUK?
MaremMarnueckoe
COpPEBHOBAHHE —
peuieHue 3anaq
pa3HbIMH METO/IaMU

DyHKIMU

[Touck obmactu
oTmpesieNieHUs U
MHO>K€CTBA 3HAUCHU U
byakuun. ['paduk
byakuun k/x.
®ynkuus Buja (ax +

HccnegoBaTenbckas
pabora (B ToM
YHUCIIE C
HCIOJIb30BaHUEM
«MaTeMaTHYEeCKUX
MaKeTOBY):




b)/(cx + d)

DopmyIUpOBKa
onpeneaeHus
JIETMMOCTH HaLENo,
YuCeJl, CPAaBHUMBIX MO
JTAHHOMY MOJTYJIIO.
Brimosinenue
JIEJICHUS C OCTaTKOM.

WCCJICIOBAHHE
GyHKIHH.
CamocTosiTenbHOE
OTKpBITHE:
dbyHKMs Buaa (ax
+b)/(cx +d)
HccnenoBarenbckas
paboTa: 1eIMMOCTb.
CamocrosiTenbHOe
OTKpBITHE:
CpaBHEHHE TIO
MOJYJTIO.
[TpoGemHbIi
MIPAKTUKYM:
pelieHue 3a1a4d Ha

9 Uucna u BBIYUCIEHUS: JETUMOCTD JlokazarenbCcTBO U IIOUCK OCTaTKOB
[IPUMEHEHNE CBOMCTB CYMMBI U
CpaBHEHUU I10 MIPOU3BEIACHUS 110
MOZYJIIO. MOJYJIIO.
Haxoxnenue MaremaTnueckoe
OCTaTKOB CYMMBI U COpPEBHOBAHUE —
MPOU3-BEAECHUS 110 pelIeHne 3aaay Ha
JTAaHHOMY MO/TYJTIO JIETUMOCTh U
CpaBHEHHE IO
MOZYJIIO
Brnucannbie u [TpakTukym no
10 BnvcanHnble 1 onucaHHbIE LEHTPAJIbHBIE YTJIbL. pELIEHUIO 3a/1a4: OT
YETBIPEXYTOJIbHUKN Vel Mmexny IIPOCTOrO K
XOpJIaMH U CJIIOKHOMY




1 [ToBTOpEHHE, 0000IICHUE,
CHCTEeMaTH3aIUs

CEKYIINMHU.
Brmicanneie u
OIMMCaHHbBIE
YEThIPEXYTOJIbHUKH.
Bzanmuoe
pacIoIoKEHUE ABYX
OKPYXHOCTEH

Brinonnenue
HCCICA0BATEIbCKOMN
paboTsl. BeimonHnenue
Y 3aIllMTa MPOCKTa

HccnenoBarensckas
pabora:
YeTbIpexyrojJbHUKH
U OKPY>KHOCTH
[Ipoexr:
YeTsIpexyroJbHUKU
U OKPY>KHOCTH

OBHIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34




9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u

TeM NMPOrpaMmbl

YpaBHEHMS U HEPABEHCTBA C
apaMeTpoM

Pewienue TpeyroibHUKOB

KoanuecTtBo
4acoB

OcHoBHOE
coJepraHue

Pemenue ypaBHeHui ¢
apaMeTpoM
anredpandecKum
METOJIOM.
I'paduueckuii meToq
peuIeHusl ypaBHEHU C
apaMeTpoM
I'padpuueckas
MHTEPIIpETALNS
pELICHNUs YPaBHEHHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM YpaBHEHMH C
JIBYMsI IEPEMEHHBIMHU.
Hccnenosanue cucrem
HEJIMHEHHBIX
YpaBHEHUU C
napamerpoM. Pemenue
HEPaBEHCTB C BYMs
IIEPEMEHHBIMH U UX
CUCTEM

DopMyiibl
npuseneHus. Pemenue
MPaKTUYECKUX 3a7a4 C

OcHOBHBIE BUIBI
JeATeJIbHOCTH

CamocrosiTenbHOe
OTKpBITHE: pEIlICHUE
YPAaBHEHUH C IapaMETPOM.
[IpakTHKyMBI IO PELIECHUIO
3aJ1a4: OT MPOCTOro K
CII0)KHOMY — JIPOOHO-
paloHaIbHbIE YpaBHEHUS
Y HEPABEHCTBA C
MapaMeTpOM.
HccnenoBarensckue
paboTHI: pelIeHne 3a1a4 ¢
napaMeTpamu —
anredpanvIecKuM METOI0M;
rpaguaecKuM MeToI0M (B
TOM YHUCIIE C
HCII0JIb30BAaHNEM
«MaTeMaTH4YEeCKUX
MaKETOBY)

IIpakTHKyMBI 11O PELICHUIO
3aga4. MaTreMaTH4ecKkoe
COPEBHOBAHUE — PEILIECHUE

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl




HCIIOJIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOPEMBbI CHHYCOB.
®opmyina ['epona.
dopmyna miIomau
BBIITYKJIOTO
YEeTBIPEXyrOJIbHUKA.
COOTHOIIECHUS MEXKTY
TPUTOHOMETPHICCKHUMHU
GyHKIHAMU.
[Ipocreiimme hopmyb
MIPUBEICHUS U3 I'€0-
METPUUYECKUX
COOOpaXKeHHIA.
Pewmenne 3anau ¢
HCIIOJIb30BaHUEM
TEOpEM KOCHHYCOB H
CUHYCOB, HAXOXK/ICHHE
paanyca OrMcaHHOM
OKPYXKHOCTH

reOMETPHYECKUX/TIPAKTHKO-
OPHEHTHPOBAHHBIX 3324
Pa3HBIMU METOJaMU

AnrebpanuecKue BhIpaXKEHUS

Crenenb ¢
panroHaTEHBIM
MOKa3aTeseM.
Onpenenenne KOpHs n-
Il CTENIEeHH U CTETIeHH C
paIMoHaTbHBIM
II0Ka3aTEeJIEM.
[Ipumenenue
orepaiy U3BJIeueHus
KOpHS N-U CTENEHH,

[IpakTUKyM MO peLIeHUIO
3a7a4: OT IPOCTOro K
CII0KHOMY.
MaremaTtudeckoe
COPEBHOBAHUE




HCTIONB3YS TIPU
HEeO0XOIUMOCTH
KaJIBKYJIATOP.
Brruucnenue 3HaueHus
CTEIEHU C PaLuo-
HaJIbHBIM TTOKA3aTeJIeM.
OrneHka 3HaYeHUH
KOpHS N-i CTENEHH,
3HAYCHHE CTETICHH C
palMoHaIBHBIM MOKa-
3aTelieM LEJIbIMU
YUCIaMHU U
JECATUYHBIMU
npo0simu. CpaBHEHHE U
yIOpsI0YMBaHUE
palnuo-HaJIbHBIX U
HppaIMOHATIBHBIX
YHUCEeJT, 3alTMCAaHHBIX C
IIOMOILIBIO KOPHSA N-U
CTENEHU, CTENIEHU C
palroOHATbHBIM
MOKa3aTeseM.
Brinosnnenue
TOKI€CTBEHHBIX
npeoOpaszo-BaHUA
BBIPAKCHU,
coJiepkKalinX KOpeHb
n-¥ CTeNeHH, CTEICHb C
palroOHaTbHBIM
MoKa3aTeaemM




OTpe3Ku B OKPYKHOCTH

DyHKIMHU

Teopemsl 0
IIPOU3BENCHNN
OTPE3KOB XOpJ,
TEOPEMBI O
IIPOU3BENCHNN
OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe
KacaTeJIbHOW, TEOPEMBI
Uesbl u Menenas.
HccnenoBanue, B TOM
YHCJIE C IIOMOILBIO
U(POBBIX PECYPCOB,
U3y4aeMbIX KOHUTY-
panuii. [Ipumenenue
JTAaHHBIX TEOPEM IIPU
pelieHnn
reOMETPUYECKUX
3a/1a4. 3HAaKOMCTBO C
MIOHATHEM FOMOTETHH,
C €ro IPUMEHEHHUEM, B
TOM YHCIIE B
MIPaKTUYECKUX
CUTYaIUAX

[onsarue «pyHKIMD».
[IpuMeHeHnE CBOWCTB
GyHKUMA: HYTH
(GYHKINH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA
(hyHKIMH, TIPOMEKYTKH
BO3pACTaHMs U

CamocrosTenbHOe
OTKpPBITHE (B TOM YHUCIIE C
HCII0JIb30BaHNUEM
«MaTeMaTH4eCKUX
nakeroB»): Teopembl UeBbl
n Menenas. IIpaktukym o
PELIEHHUIO 3a/1ay.
[IpakTukym no
IIOCTPOCHHUIO
JUHAMHUYECKHX MOJIENEH ¢
MTOMOIIbIO TPOrPAMMHBIX
CpPEICTB.
UccnenoBarenbckas pabora
C MIOMOILBIO TPOTPAMMHBIX
CPEICTB: TOMOTETHS U €€
CBOMCTBA

HccnenoBatenbckast pabota
(B TOM umCHE C
HCIOJIb30BaHUEM
«MaTeMaTHYeCKUX
nakeToB): [loBenenue
dbyHKIMK ¥ ee Tpaduka B
3aBHCHUMOCTH OT




yObIBaHUS (DyHKIINH,
YeTHbIE U HEUETHBIE
dhyHKIIMM, HAaKOOIBIIIEE
U HaMEHbIlIee
3Ha4YCHHS QYHKIIUH
MIpU PELICHUH 3a1a4.
[Toctpoenune rpadukos
(GyHKIUH C TOMOIIBIO
npeoOpa3oBaHuil BUA:
f(x) —=f(x) + a; f(x) —
f(x + a); f(x) — kf(x),
f(x) —f(| x |), f(x) — |
f(x) |. Pacmo3naBanue
CTETEeHHBIX (PYHKIMH 1
MOCTPOEHHE ICKU30B
rpauKOB CTETIEHHBIX
GyHKIUH C
HaTYpaJbHBIMH
MoKa3aTeIsIMI pa3HoU
YETHOCTH.
Hcnons3zoBanue
CBOWCTB rpauxoB
CTENEeHHbIX PYHKUIUH C
HaTYpaJbHBIMH
MOKa3aTeISIMH TIPH
peleHnH 3a1ad.
[TocTpoenue rpapukos
dyHKImit y = VX, y =
Ix,y=|x|

napamerpa. [IpakTukymsl
M0 PEUICHUIO 33/1au:
MOCTPOCHHE TPAPHUKOB
dynkmin y=Vx , y = Vx, y
=| X |; ¢ mOMOIIbIO
peoOpa3oBaHuil U
IpOBEpKa C
MCTIOJIb30BaHUEM
HPOrPaMMHBIX CPEICTB

Bekropel. MeTon koopauHaT

[TapannensHOCTD U

CaMocTosITeabpHOoE




MEePHEHIUKYISIPHOCTh
MpSAMBIX (Uepe3
YTJIOBOM

ko3 urmeHT).
Haxoxnenue
IepeceucHu i
OKPYKHOCTEN U
MPSIMBIX B
KOOp/JMHATAX.
dopmylia pacCTOSTHUSA
OT TOYKH JI0 MIPSIMOIA.
IInomanw
napajuieiorpaMma B
KOOpAMHATAX, NOHITHE
00 OpUEHTHUPOBAHHON
TIJTOTIATH.
[Ipumenenue metona
KOOPJMHAT B
MPaKTUKO-
OPUEHTHPOBAHHBIX
F€OMETPUUYECKHUX

3aaadax, uCCJICI0BaHUC

MIPUIIOKEHUS METOa
KOOPJHMHAT B
BEIUHMCIINTETLHON
MaTeMaTHKE U

OTKPBITHE: KaK PEIIUTh
reOMETPUUYECKYIO 3aJ1auy C
MOMOMUIBIO amnmnapara
anreops1?
HccnenoBatenbckas pabora
(B TOM umCIE C
HCII0JIb30BaHUEM
«MaTeMaTHYEeCKUX
MIAKETOB»): PELICHUE
MPaKTUKO-
OpPUEHTHUPOBAHHOU
reoMeTpU 4ecKOH 3a7auu
METOJIOM KOOPJINHAT.
Marematnueckoe
COpPEBHOBAHHE — PELICHHE
reOMEeTpUYECKUX 3a7a4
Pa3HBIMU METOJaMHU

nHpopmMaTuKe
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [IpaBunbHbIE CamocTosiTenbHOE
OKpy>KHOCTb U MHOTOYTOJIbHUKH, OTKpBITHE: KaK HallTH

MHOI'OYT'OJIbHUKH

BBIYHCIICHHUEC UX

MEePUMETP U IJIOIIAAb




YucnoBsle NOCIEN0BATENBHOCTH
Y TIPOTPECCUH

3JICMCHTOB
Brrancienue
MIEPUMETPOB H
IUIoLaAei CI0KHBIX
(buryp, BKIFOYAOIINX
3JIEMEHTHI Kpyra

OrnpenenieHre BUI0B
MOCJIENOBATEIHLHOCTEMH:
OTrpaHUYCHHAs
MOCJIENOBATENHHOCTbD,
MOHO-TOHHO
BO3pacTaromas
(yObIBatomas)
IOCJIe10-BaTEJIbHOCTb.
IIpencrasnenue
OCCKOHCYHBIX
MEPUOINYECKUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MOHSTHEM CXOJUMOCTH
MOCJIEOBATENLHOCTH,
Hax0>XJICHHE CYMMBI
OCCKOHEYHO
yOBIBarOIIeH
r€OMETPUUYECKON
MIPOTPECCUMU.
[Ipumenenue metona
MaTeMaTH4YeCKOM

WHITYKITAA

CIIOKHOU (UTyphI?
[TpakTHKyM IO pEeLICHUIO
3a71a4 MOBBIIICHHON
CIIOKHOCTH

HccnenoBarenbckas
pabota: moBeaecHUE
IIOCJICIOBATEILHOCTEH — OT
TUIIOTE36I 10 JOKa-
3arenbeTBa. [Juckycens Ha
OCHOBE pPELIEHUs 3a/1ay:
sBasgeTcsa mtu MMUAU
YHUBEpCAIbHBIM?
CaMocTosTeIIbHOE
oTkpbITHe: MMU — MeTon
JI0Ka3aTelIbCTBA: CyMMa
YJICHOB IOCIIEI0-
BarenbHOCTH. [IpakTukym
M0 PEUICHUIO 3a/1a4:
JI0Ka3aTelIbCTBO
HEPaBEHCTB U
JI0Ka3aTelIbCTBO JCITMMOCTHU
MMU




10

JBH>KEHUS MIIOCKOCTH

[ToBTOpenue, 06001IIEHNE,
CHCTEMATH3aIHS

OBILIEE KOJIMYECTBO YACOB
ITIO ITPOI'PAMME
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entpanbHas
CUMMETPHUSL.
[IposiBnenus
CUMMETPHUH B IIPUPO/IE,
YKUBOIINCH,
CKYJBITYpE,
ApPXUTEKTYpE.
Komnozuiuun
JIBUKCHU U
(mpocreiimue
IPUMEDBHI).
IIpumenenue B
pelIeHun
T€OMETPUUYECKHX 3a/1a4

Pemenue 3amgay,
WLTFOCTPUPYIOLIUX
CBSA3U MEXIY
pa3IMYHBIMU TEMaMH
Kypca Ilosropenue,
o0oO1enue,
CHUCTEMaTH3aIus Kypca

HccnenoBarenbckas padbora
(B TOM UmCIE C
HCIOJIb30BaHUEM
MIPOTrPaMMHBIX CPEACTB):
KOMIIO3HUIIUS ABHKCHUM.
CaMocTosTeIIbHOS
OTKpBITHE: (POPMYTUPOBKA
BBIBOJIOB O CBOMCTBAaxX
KOMITO3UIINHI IBMKEHUH.
[TpoekT: mpeoOpazoBanus
(IBUKEHUS) B UICKYCCTBE

[TpoexT: «IIpeoGpa3oBanus
B UCKYCCTBE U
apxutektype» Htorosas
KOH(epeHIHs:
«Maremaruka — 310
KpPacHBOY




IMOYPOUYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka oOpa3oBaTe/ibHbIE
Bcero
pecypchl
1. [Tapannenorpamm, €ero Npu3HaKku U CBOMCTBA 1 https://uchi.ru/
2. [IpsiMoyTroiabHHK, pOMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA 1 https://uchi.ru/
3. JlenuMocCTh HAaleJIoO U IeJIEHUE C OCTATKOM 1 https://fipi.ru/
4. CpaBHUMOCTD 10 MOZYIIIO 1 https://fipi.ru/
5. CBoiicTBa CpaBHUMOCTH 110 MOAYJIIO 1 https://fipi.ru/
6. CpaBHeHME UppaAMOHAIBHBIX YHCEI 1 https://fipi.ru/
7. OcB0GOXKIEHNE OT HPPAIHOHATLHOCTH B 3HAMEHATEIE 1 https://fipi.ru/
8. ITpeoOpa3oBaHue TBOMHBIX PaJUKAIOB 1 https://fipi.ru/
https://utf8.Ibz.ru/metodist/author
9. Crenenb ¢ OTpUIIATENbHBIM [TOKA3aTEIEM U BBIYUCICHUS 1 s/matematika/7/
https://utf8.lbz.ru/metodist/author
10. JleficTBUTENBHBIE YKCTIa B TPAKTUUYECKON e TEIHbHOCTH YEI0BEKa 1 s/matematika/7/
https://utf8.lbz.ru/metodist/author
11. OrueHka 3HaYeHUI YHCIIOBBIX BbIPAXKEHUI 1 s/matematika/7/
Yucna u Beraucienns. Kpagparuesie kopau. CTeneHb ¢ LEeIbIM https://utf8.Ibz.ru/metodist/author
12. 1 s/matematika/7/
nokasareneM. MccnenoBarenbckas pabora
13. Cpenusis TuHUS TPEYroJIbHUKA 1
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http://window.edu.ru/

14. LleHTpasibHO-CUMMETPUYHBIE (PUTYPHI
1s. Teopema Daneca http://window.edu.ru/
16. [Ipumenenue mogooust MpH pelIeHUH MPAKTHUIECKUX 3aa4 http://window.edu.ru/
17. MHoro3taxHsie Apodu http://window.edu.ru/
18 [IpeoOpazoBanus pallMOHATIBLHBIX BRIPAKCHHUH MOBBIICHHOMN http://window.edu.ru/
' CJI0KHOCTH
19 JlpoOHO-panmoHanbHble BhIpaxkeHus1. O0IacTh TOIMYCTUMBIX https://uchi.ru/
' 3HAYEHHMIT
20 3agaun Ha HaXOXKACHHUE TUIONIAIU C UCIIOIb30BAHHEM Pa30UEHHs https://uchi.ru/
' HA YaCTH M JIOCTPAUBAHHE
”1 Pemenne npakTMKOOPUEHTUPOBAHHBIX 337a4 C UCIIOJIb30BAaHUEM https://uchi.ru/
' METOJ1a TUIOIIAAeH
https://utf8.Ibz.ru/metodist/author
22. [IpumeneHne CBOMCTB YpaBHEHUN C OJHOM NTEPEMEHHOMN s/matematika/7/
https://utf8.Ibz.ru/metodist/author
23. Pemienue 1poOHO-palOHAIBHBIX YPaBHEHHM: METO/] IPOIIOPIIUH s/matematika/7/
Penrerne 1poOHO-paI[MOHATIBHBIX YPABHEHHIA: TPUBEICHHE K https://utf8.Ibz.ru/metodist/author
24, s/matematika/7/
o011eMy 3HaMEHaTEII0
’5 Perienue TeKCTOBBIX 3a/1au C MOMOIIBIO JPOOHO- PallMOHAIBHBIX
' ypaBHEHHH
26 [Ipumenenue Teopemsl [Iudaropa npu perieHUN NpakTUYECKUX
’ 3amaq
27. IIponoprroHanbHbIE OTPE3KU B IPSAMOYTOJIbHOM TPEYTOJIbHUKE
28. Pemrenne 3ama4 ¢ uCnoyib30BaHUEM MTPONOPLUOHAIBHBIX OTPE3KOB
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B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

CI/IHYC, KOCHHYC, TAHI'CHC X KOTAHI'€HC OCTPOro yrijia

2 IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA !

30. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60° 1

3L VYrubl MeXAy XOpJaMu U CEKyIMMHU. 1IpakTukyM 1o pemeHuro |
3a1a4

3. BrnincanHbIe 1 onMCaHHBIE YETHIPEXYTOJIBHUKY. [IpakTuKym 1o |
PELIEHNUIO 3a1a4

33. Kacanue okpyxnocrei. [IpakTukym no penieHuro 3aaad 1

34, B3aumnoe pacnionoxenue Byx okpyxHocteil. [Ipaktukym no 1
peLIeHuIO 3a1a4

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34




9 KJIACC

KoanuyecTBo 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/ibHbIE Pecypchbl
1. Kopens n-ii crenenn. CBoicTBa KOPHS N-H CTENEHU 1 https://uchi.ru/
2. CTeneHb ¢ pallMOHANILHBIM I10Ka3aTeNeM 1 eé CBOHCTBA 1 https://uchi.ru/
3. ®opMyIIBl IPUBEIEHUS 1 https://fipi.ru/
4 Pemenune npakTuyeckux 3aja4 ¢ UCIOIb30BAaHUEM TEOPEMBI | https://fipi.ru/
' KOCHUHYCOB U TEOPEMBI CUHYCOB
5. ®opmyna ['epona 1 https://fipi.ru/
6 ToxaecTBeHHbIE TPpeoOpa30BaHMUs BRIPAKEHUN, COEPKAIIIIX | https://fipi.ru/
. KOpEHB N-if CTeneHn
. ToxaecTBeHHbIE TPeoOpa30BaHUs BRIPAKEHUN, COEPKAIIIIX | https://fipi.ru/
' CTEINEHb C PAllMOHAJIBHBIM MIOKa3aTelieM
g Kopens n-it crenenun. CteneHs ¢ parmoOHATIbLHBIM 1 https://fipi.ru/
' nokasaresnem. [Ipoekr
https://utf8.lbz.ru/metodist/authors/
9. ['padpuaeckuii MeTox pereHus: ypaBHEHHH C TapaMeTpoM 1 matematika/7/
https://utf8.lbz.ru/metodist/authors/
10. MaremaTrueckoe COpeBHOBAHUE: YPAaBHEHUS 1 HEPABEHCTBA 1 matematika/7/
https://utf8.lbz.ru/metodist/authors/
11. Teopema Yes (popmynupoBka, 10Ka3aTeIbCTBO) 1 matematika/7/
[Tpumenenne TeopeM Yesl 1 MeHenas K peIeHUIO https://utf8.Ibz.ru/metodist/authors/
12. 1 matematika/7/

TCOMETPHUICCKUX 3aaayd
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13. [IpumeneHne BeKTOpOB B (hU3HKE, IICHTP Macc
1 [TonsTue o 6a3uce (Ha MI0CcKOCTH). Pa3nokeHust BEKTOPOB 10O http://window.edu.ru/
' 0asucy
15. CxanspHoe IPOU3BEIEHUE U TPOELUPOBAHNE http://window.edu.ru/
16 Pemienne reomeTpuueckux 3aj1au ¢ MOMOIIBIO CKAISIPHOTO http://window.edu.ru/
' IPOU3BEICHHUS
17 Pemenne reomeTpruueckux 3a/1a4u ¢ MTOMOIIBIO CKAISIPHOTO http://window.edu.ru/
' IPOM3BENCHHUS
18. HccnenoBanye KBapaTU4HOM GyHKIMH http://window.edu.ru/
19 [IpeobpazoBanus rpagukoB GyHKIMH (CIBUT, https://uchi.ru/
' CKaTHE/PACTSHKEHHUE)
Hccnenoanne GpyHkuuii: Hynu GyHKIIUH, TPOMEKYTKH https://uchi.ru/
20 3HAKOMOCTOSIHCTBA (DYHKIIMH, IIPOMEKYTKH BO3PACTAHUS U
' yObIBaHUS (QYHKIMHU, YETHBIC U HEUETHBIE (DYHKIUH,
HauOOoJIbIIIee M HAMMEHBIIEEe 3HAYCHUST (DYHKITUU
51 Crenennble QYHKIIUU C HATYpaTbHBIMU TTOKA3aTENSIMH, UX https://uchi.ru/
' rpaduku u cBOMCTBA
https://utf8.lbz.ru/metodist/authors/
22. Hcnonb3oBanue CBOMCTB PYHKIMIA JUTS pEIICHUS 33129 matematika/7/
https://utf8.lbz.ru/metodist/authors/
23. [IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE UX SJIEMEHTOB matematika/7/
https://utf8.lbz.ru/metodist/authors/
24, [IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE HX DIIEMEHTOB matematika/7/
25. MeToa MaTeMaTUYeCKOM MHIYKIIUK https://uchi.ru/
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26. Merton MaTeMaTUYECKON MHIYKIIUU 1

57 Pemenue 3aa4 Ha C0XHBIE TPOLEHTHI ((pUHAHCOBAs | https://fipi.ru/
' MaTeMaTHKa)

28. Cx0oauMOCTh IOCIIEN0BATEILHOCTEN 1 https://fipi.ru/

59 CymMma 6eckoHEeuHO yOBbIBaroIIEei reOMeTpUIecKOi 1 https://fipi.ru/
' Iporpeccuu

30 Berruucnenue nepuMeTpoB U MIouaaei ciaoxHbIX GUryp, | https://fipi.ru/
' BKJIIOYAIOIMX JJIEMEHTHI KpyTa

31 Pemenue 3ana4, WILTFOCTPUPYIOLIUX CBA3U MEXKIY | https://fipi.ru/
' pa3sIuYHBIMU TEMaMH Kypca

39 Pemenne 3ama4, MILUTIOCTPUPYIOIIMX CBSI3U MEKIY | https://fipi.ru/
' pa3IuYHBEIMU TEMaMH Kypca

33 Perenue 3ana4, WIUTFOCTPUPYIOLIUX CBSA3H MEXKILY 1
' pa3sInYHBIMU TEMaMH Kypca

34 Pewrenue 3ana4, WILTIOCTPUPYIOIIMX CBS3U MEXKILY 1
' pa3IuYHBIMU TEMaMH Kypca

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34
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