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Pabouas mnporpamma yueOHoro kypca «llpuknagHas marematuka B
arpout>keHepun» (nanee — IIporpamma) BKIIIOYAET MOSICHUTENBHYIO 3aIlHCKY,
colepkaHue OO0ydyeHHus, IUIAaHUPYEMble pe3yJbTaThl OCBOEHHUS IPOrPAMMBIL,

TEMATUYICCKOC IIJIIaHUPOBAHHC.

HOACHUTEJIBHASA 3AIIMCKA

O01masi xapaKTepUCTHKA Kypca

Hacrosimias pabouas nporpamma yue6Horo kypca «lIpuknannas matemaTuka B
arpoMH>XeHepun» pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUAMH (eAepanbHOTO
rOCy/IapCTBEHHOTO 00pPa30BaTEIBLHOIO CTaHAapTa OCHOBHOTO 0O0IIero oOpa3zoBaHUs
(manee — ®I'OC OOO) u HanpaBlieHa Ha OPraHU3AIMIO0 O0YYCHUS MATEMAaTUUECKOMY
collepKaHMIo, BbIXoAsuieMy 3a pamku DenepanbHoit pabouedt mporpamMmbl 10
yueOHOMY mpeameTy «Maremaruka» (0a30BbIii ypOBEHb) OCHOBHOTO OOIIETro
oOpazoBanusa (manee — OPII), ¢ ydyeroM wucCHONb30BaHUS BUAOB JEATEIHHOCTU

O6yT{aIOHII/IXC}I, OTJIMYHBIX OT YPOYHBIX.



AKTYaJIbHOCTH Kypca

B ycnoBusix peanmuzainuu Takod CTpaTerMuecKor 3ajaud, KakK JTOCTHXKECHHE
TEXHOJIOTUYECKOTO CYBEPEHHUTETa CTPaHBI, MEpe]l MaTeMaTHYeCKUM OOpa3oBaHUEM
B 4YHCJE TJABHBIX T[OCTABJICHBI CIEAyIOUIME IIeJIU: Pa3BUTUE TBOPUYECKUX

OcBoenne  mpemmaraemoit  [IporpaMmbl  COCOOCTBYET — IMOBBIIICHUIO
y OOydJaronuxcsi ypoBHS MOTHBAIlMM K W3YYEHUIO MATEMAaTUKH, K MPOIOJHKEHUIO
nzyuyenus matematuku B 10-11 kimaccax Ha yriyOJe€HHOM YPOBHE U OPUEHTHUPYET
Ha BBIOOP €IWHOTO TOCYJapCTBEHHOTO 3K3aMeHa [0 MaTeMaThke MPOPUILHOTO
ypoBHsi. Kpome Toro, ocBoeHue npesiaraeMmoro B [Iporpamme copeprxkanus mo3BoJseT
pacuIupuTh KpYyr pellaeMblX MaTeMaTUYeCKUX 3ajlad 3a CYeT BKIIOYCHUS
npoOJEeMHBIX, HECTAaHAAPTHBIX 3a/ad, 3a/ad MPUKIATHOTO XapaKTepa, BHITTOJTHEHUS
UCCJIE0BATEIBLCKUX PA00T, B TOM YHCJIE C MEKIIPEIMETHBIM COJEPKaHUEM, N3yUCHUS
JIOTIOJTHUTEIIBHBIX BOITPOCOB KaK TEOPETHUYECKOT0, TaK U MPAKTUUECKOTO XapaKTepa.

[IpenycmoTpennsie [lporpammoil BHIBI AESTENIBHOCTH — WHIUBUIyaJbHAS
U TPYIIOBas NPOEKTHAs U UCCIENOBaTENIbCKasg IEATEIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIbHBIX, PETYIATHUBHBIX W KOMMYHUKATHBHBIX yMEHHI
oOydaromuxcsa. [IporpaMmMa COOTBETCTBYET WUJAEE pPACIIUPEHUS MPUKIATHON
HAIPABJICHHOCTH Kypca MaTeMaTWKH Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMS.
Peanuzanus Kkypca crmocoOCTBYET BBISBICHHIO TAJAHTIMBBIX M OJapEHHBIX
o0ydJaromuxcs, MoAepPKKe X TATAHTOB M PA3BUTHIO CIIOCOOHOCTEH.

B GonpmmHCTBE TEM Kypca MPEeInoiaraeTcsi BHIMOTHEHUE HCCIIEOBATEIbCKUX
pabor. YdeOHOe wHCCleoBaHUE MO MaTeMaTuke B 7-9 Kiaccax mpesnoiaraeT
MOJIYYCHHUE C)YObeKmueHo HOBOTO Uil OOydYaromierocsi pes3yjbTaTa W HampaBJICHO
Ha QOpMHUPOBAHUE UCCTIEAOBATEIILCKUX YMEHUN: BBIJICJICHUE MMPOOIEMBI, OpTraHU3aAIIHS
W aHaJIA3 JIAaHHBIX, BBIIBIDKCHHE THUIOTE3bI, TPOBEPKA THUMOTE3bI, (POPMYITHPOBAHUC
BBIBOJIOB U MPECTABICHUE PE3YIHTATOB HA TPAMOTHOM MaTEMaTHYECKOM SI3BIKE.

[Iporpamma MoskeT OBITH BOCTpeOOBaHA OOYYAIONIUMUCS, KOTOPHIE WMEIOT

HHTCPCC K U3YUCHHUIO MAaTCMAaTHUKH, T'OTOBATCA K Y4aCTHUIO B OJIMMIIHMAaX IMKOJIbHUKOB



10 MaTEMATUKE U YIITYyOJIeHHOMY U3YyYEHUIO0 MaTEMAaTUKN Ha YPOBHE OCHOBHOT'O OOIIEr0

o0Opa3oBaHuUsl.

eas 1 3aga4u Kypca

Peamuzammss ~ yueOHOro  Kypca  SBJISETCS  HEOTBEMJIEMOH  YacThIO
o0pa3oBaTeLHOTO  Mpoliecca, oOOecreynBass B TOM  YHUCJIE  BO3MOXXHOCTh
dopMupoBaHUS 00Pa30BATEIBHBIX MMPOTPAMM  PA3JIMYHOTO YPOBHS CIIOXHOCTH
M HANpaBJICHHOCTH C y4Ye€TOM OO0Opa30BaTEIbHBIX MOTPEOHOCTEH W CHOCOOHOCTEH
00yJarommXcsl, BKJIFOYasi OJJAPCHHBIX JICTCH.

Heanr IIporpammbl —  oOecrmeunTh  HMHIWBHAYAJIbHBIC  IOTPECOHOCTH
oOydJarImmxcss B HW3YYCHUU COACPKAHUS MaTEMaTHKH, BBIXOJAIICTO 3a PaMKH
IPOrpaMMbl 0A30BOTO YPOBHH.

3amaum Kypca:

1. IoBeIlIeHNE YPOBHS MAaTEMATUUYECKOM MOATOTOBKU 00YYAIOIINXCS, Pa3BUTHE
YCTOWYMBOTO MHTEpEca K yueOHOMY MpeaMeTy «MaTeMaTuka.

2. Pa3BuTHE TBOpUECKUX CMOCOOHOCTEW, MPOCTPAHCTBEHHOI'O BOOOPAKEHUS,
TEOPETUYECKOTO MBIIUICHUSI U MaTeMaTHYECKOW WHTYHMIIMH, YMEHHH paccy>KIaTh
JIOTUYECKU U aHAITM3UPOBAThH CUTYAIUU.

3. Yriybnienue u 3akperieHne 6a30BbIX 3HaHUM, (HOPMUPOBAHHUE YCTOMUUBBIX
HABBIKOB PEIICHUS HECTAHIAPTHBIX U OJIMMITUAJTHBIX 33]1a4, OCBOCHHUE HECTAHAAPTHBIX
MO/IXOJIOB ¥ OPUTHHATBHBIX PEIICHUN.

4. O3HaKOMJICHUE C JIONOJHUTEIBHBIMH pa3/ieJlaMyu MaTEMATHKHU, BEIXOSIITUMU
3a paMKu 0a30BOTO Kypca.

5. Bocriutanne camMoOCTOSITENHPHOCTH, HACTOWYMBOCTH M OPraHU30BAHHOCTH
B XOJI€ PEIICHUS CIIOKHBIX 3a/1a4.

6. PasBuTne HABBIKOB KOMaHAHOW pPa0OOTHI, JPYKECKOTO COMEPHUYECTBA
Y 3JI0POBOM KOHKYPEHIIH CPEIA CBEPCTHUKOB.

7. [TonroToBKa OOYYAOMIMXCS K YIACTHIO B IIKOJIBHBIX, PAHOHHBIX, TOPOACKHUX,
pPETHOHATBHBIX, BCEPOCCHMCKUX OJUMIIMANAX, KOHKypCcax H COPEBHOBAHUIX

10 MaTCMaTHKE.



8. [loBblIeHHE  ypOBHS ~ IPpaMOTHOCTM B OOJACTH  MCIOJIb30BaHUSA
«MaTeMaTUYECKUX MAKETOBY», 00ECIEYNBAIONIUX aBTOMATH3ALIMIO MPOIIECCOB MOUCKA,
aHanuza, oOpabOTKHM, co3daHus, Mepenayd, QGopMmanu3anuu (B BUIE CTaTUUECKUX
1 TMHAMUYECKHUX TpauKOB, JUarpamMM U Mpodeil BU3yaausaiui pe3yibTaToB aHAIN3a
U MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEW) B TMpolecce Y4yeOHOU JeATeIbHOCTH
MIPU U3YYEHUU MATEeMaTUKH.

9. PazBuTHE TBOPUYECKUX CITOCOOHOCTEM, TEOPETUUECKOTO MBIIIJICHUSI HA OCHOBE
UCITIOJIH30BaHUS IIU(POBLIX MHCTPYMEHTOB (B TOM YHCIIE «MATEMATUUECKUX MTAKETOB))
B 00JIaCTM  MOJEIUPOBAHUS, WMUTAIMA U HHTEpPHpEeTaluud  aOCTPaKTHBIX
MaTeMaTHYEeCKUX O0OBEKTOB U 00Pa30B B BUJIE PA3TUYHBIX BU3YyalU3aIuii (B TOM YHCIIE
IPOCTPAHCTBEHHBIX OOBEKTOR).

[Iporpamma pa3paboTraHa ¢ ydeToM peKOMEHIauil ¢eaepanbHO padoueit
mporpaMMbl BOCIIUTaHMsI. B 4acTHOCTH, OHA yYUTHIBACT MCUXOJOTO-TIEIarOru4ecKue
0COOEHHOCTH COOTBETCTBYIOIICH BO3PACTHOM KATETOPUH 00yUYaIOIIHUXCS.

Takum oOpazom, peamuzanusi [IporpamMmbl  cOAEHCTBYEeT MOIYYEHHUIO
CIEAYIOIINX PE3YJIbTATOB:

— JOCTHXKEHUE 00yUYaIOIUMUCA TFIAHUPYEMBIX JTUYHOCTHBIX, METAPEIMETHBIX
U TPEAMETHBIX PE3YNbTATOB, B T. Y. COOTBETCTBYIOIIMX YIIIYOJICHHOMY YPOBHIO
U3YUYEHUSI MaTEMATUKHU;

— pa3BUTHE JUYHOCTHU OOYUYaIOMIMUXCS, POPMUPOBAHUIO U YIOBICTBOPEHUIO UX
COIMAIbHO 3HAYUMBIX UHTEPECOB U MOTPEOHOCTEM;

— caMopeau3aIys 00yJaroXCs Yepe3 yJyacTue BO BHEYPOUHOM JIESITeIHbHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Ipolecce

Bo ®I'OC OOO pns o6s3aTenbHOTO OOYYEHHs] YTBEPKIACHBI JBAa YPOBHS
OCBOCHHS pabOYUX MPOrpamMM MO MaTeMaTWKe: 0a30BBIA W YIIIYyOJICHHBIN, HAUMHAS
¢ 7 wmacca. ConmepkaHue MPOTPaMMBI MO MaTeMmaTHKe (YrIIyOJICHHBIH ypOBEHB)
HalpaBJICHO HAa  YyJIOBJIETBOPEHHME TMOBBINICHHBIX  3alpPOCOB  0O0yYarOIINXCH,

CTpeMsIIuXcs K 0oJee ry0OKOMY OCBOCHHIO MPEIMETHBIX pe3ynbTaToB. [Iporpamma



yueOHoro kypca «lIpuknamHas maTemMaThka B arpoOMH)XCHEPHUHW» HampaBjieHa Ha
paclMpeHre 3HaHUM 00yYarolMXcsl MO0 MaTeMaTUKE JUIsl KIacCOB € 00s3aTeNIbHBIM
0a30BBIM YPOBHEM O0YyUCHMSI MaTEMAaTHKE.

[Tpu peanuzanuu [IporpaMmsl nepBasi 3ajada yUUuTeNIsl COCTOUT B TOM, YTOOBI
co3/1aTh HEOOXOAUMBIE YCIOBUS JIJIsi IPUOOPETEHUSI U PA3BUTHUSI YMEHUM, CBA3aHHBIX
C IPOBEICHUEM HCCIICIOBAaHUIM HAa MAaTEMAaTUUECKOM cojiepKanuu. J[Jis perenus 3Ton
3ajaun B [Iporpamme 0003Hau€HO MECTO M CPOPMYITHPOBAHBI TEMBI ISl IPOBEICHUSI
UCCIIeI0BATENbCKUX Pa0OT.

dopMbl  IEITENBHOCTH  OOYyYaIOIIUXCA  TPEAYyCMATPUBAIOT  aKTUBHOCTH
U CaMOCTOATEIIBHOCTh, COYETAIOT WHAWBUIYAIbHYIO M TPYIIOBYH paboTy,
OTJIMYAIOTCS. OT YPOUHBIX 0oJiee IIMPOKUM HCIOJIb30BAHUEM HCCIEA0BATENbCKON
U TIPOCKTHOW  JIESITCIIBHOCTH, pEIICHWEM HECTaHJAApPTHBIX 3aJad ©  Jp.
CTpyKTypupOBaHHWE TEMAaTHYECKOIro IUTaHUpoBaHUs B I[Iporpamme cooTBETCTBYeT
NOPSAKY W3Y4YEHHUs pa3/esioB U TeM anreOpbl U TeOMETpUHM B OCHOBHOM IIKOJIE
U TeM caMbIM OOecleynuBaeT IMPEEMCTBEHHOCTh YPOYHOW U  BHEYPOUHOUH
JEeSITEIbHOCTH.

Peanuzanms Ilporpammbl mpenmnosiaraeT CcouyeTaHUWE PA3MUUHBIX  (popm
TPYHIIOBOM paboTHI (IUCKYCCHSI; MATEMATUYECKOE COPEBHOBAHUE; MMPAKTHUKYM; BHIOOD
TEMBbl TPOEKTa, IUIAHUpPOBaHUE PAOOT, paclpeielieHne poJied, B3aUMOOIICHKA
IIPU BHITIOJTHEHUH TPYTIIOBHIX TPOESKTOB U UCCIIEIOBAHNN) U MHANBUIYATEHON PaOOTHI
(BBIMOJIHEHUE WHAMBHUYaJbHOI'O HCCIIECIOBAHMS, B TOM YHKCIE C HUCIOJIb30BaHUEM
U(POBBIX HHCTPYMEHTOB;, MPOBEJICHHWE YCTHOTO OOOCHOBAaHUSI TPHU PEIICHUU
HECTAHJIAPTHBIX 3a7ady, 3aJay MOBBILICHHOTO YPOBHS CIIOXKHOCTH; IOCTPOCHHE
MaTeMaTU4YeCKUX MOJENe, HX HCCIEeAOBaHUE; UHTEPHpETalUs MOIYyYeHHBIX
PE3YyABTATOB IPU PELICHUH 33124 C MEKIPEAMETHBIM U MPAKTUYECKUM COJIEPKAHUEM;
MOUCK, UWHTEpOpeTanus, mnpeoOpa3oBaHUE U MPUMEHEHUE MAaTeMaTHYECKOU
uH(OpPMAITNN; CaMOCTOSTETFHOE OTKPHITHE HOBOTO MaTeMaTH4ecKoro Qakra).
Ncnonw3oBanue Takux (popM paboThl TOMOTAET Pa3BUBATh Y 00YyYaIOUXCS, C OJHOM
CTOPOHBI, HaBBIKM BOCHPUSATUS HOBOM HHGPOpPMANMU MPU PA3TUYHBIX (Gopmax ee

oJa4u, a C JIPyrod CTOPOHBI — AKTHUBHOCTb, CAMOCTOSITEILHOCTh U CHOCOOHOCTH
8



K TBopuecTBY. OcBoeHue IIporpamMMmbl AOMKHO MOMOJHSATH W Pa3BUBATh 3HAHUS
U yMeHHsl oOydaromuxcs B 00JIacTU MaTe€MaTUKH, OPUEHTUPOBATh UX HA OOydeHHE
B CpelHell IKojie B Kiaccax, NpelycCMaTpUBAIOIIMX OCBOCHHE MATEMATHKU
Ha YTayOJICHHOM YPOBHE, B YAaCTHOCTHM TEXHOJIOTHYECKOro mpoduiisi, a Takxke

crocoOCTBOBATh COLUAILHOMY (DOPMUPOBAHUIO JTUYHOCTH 00 yHaIOLIUXCH.



[Iporpamma kypca paccuntana Ha 102 gaca B TedueHue Tpex JieT OOydeHUs
B 7-9 kinaccax (34 4yacoB B KaxJIOM KJIacce) MPH MPOBEJICHUU 3aHATHI OJHMH pa3
B HEIeNl0 Mo 2 akaJeMHYecKHX 4daca KaXJoe WM JBa pa3a B HEJCINIO
no 1 akamemudyeckoMy vacy kaxuaoe. LlemecooOpa3HbIM ABIsIETCS YepeOBaHUE TEM

3aHATUHN C anreOpandyecKuM U reOMETPUUYECKUM COJIEPKAHUEM.
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COAEPXAHUE OBYYEHUA

7 KJIACC

Yucsa u BbruucjaeHus. JeJqumMocTb

[Ipusznaku nenumocTtu: (GOpPMYJIMpPOBKAa W J0OKa3zaTelbCcTBO. PemieHue 3amau
MOBBIICHHONW  CJIO)KHOCTHM  Ha  JCJIUMOCTh. PemeHue  CIOKETHBIX  3ajad
apuhMETHUYECKUM METOJIOM.

Hccneoosamenvckas paboma: NeTuMOCTb U €€ CBOWUCTBA.

OceBasi cummeTpust
@urypsl ¢ oceBort cummerpuei. [Ipumepsl cuMMETpUN B OKpYXKaroLIEM MUpE.

Ilpoexm: cuMMETpHUS B OKPYKAIOIIEM MHUpE.

AJiredpanyecKue BbIPaKeHUS

CreneHn, MHOIOWIEHbI, NpeoOpa30oBaHUE  MHOTOYJIEHOB,  JEHCTBUS
C MHOroujieHamMHM. MHorowieH craHaapTHoro Bujaa. CrteneHbp MHorowieHa. KopHu
MHorouneHa. Haxoxaenue kopHeil MHorousneHa. JlokazarenbcTBo ToxaecTB. Pa3Hble
HOJXO/BI K JOKAa3aTeNbCTBY TOXK/IECTB.

Hccneoosamenvcras paboma: Kak HAUTH KOPEHb MHOTOUJICHA?

MHOroyroJibHUKH U reoMeTpU4ecKre HepaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHUKA U BHEIIHMX YTJIOB BBIMYKJIOTO
MHOTroyrojibHuka. COOTHOIIEHUsI MEXIy CTOPOHAMU U YIJIaMU TpPEYroJIbHUKA.
HepasenctBo TpeyronbHuka. HepaBeHCTBO 0 mimHE n1oMaHoW. HepaBeHCTBO Mexay
MEPIIEHANKYJIAPOM U HAKJIOHHOM. PaccTosiHME OT TOUKHU 10 IIPSMOM.

Hccnedosamenvckas paboma: TeOMETPUYECKUE HEPABEHCTBA.

DOyHKIUN

[lonck obOmactu ompeneneHUss W  MHOXKECTBA 3HAUYCHUH  (PYHKITHH.
Hcnonp3oBanue pasmuyHBIX cOco00B 3amanus GyHKIuU. Vcmonb3oBaHue CBOWCTB
byHKUMI s aHanmu3a TpaUKOB pealbHBIX 3aBUCHUMOCTEN (Hynu (yHKIUH,

MPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKI[MU, TPOMEXYTKH BO3pACTaHUS U yObIBAHUS
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dbyHKIMKM, HauOoJbllIee U HauMeHblee 3HaueHus ¢GyHkuuun). ['paduxu, KycodHo-
3a/laHHble QYHKIUU.
Hccneoosamenvcras paboma: CpaBHEHHE CBOWCTB (PYHKIMU U MX TIpadHKoB

B 3aBUCHMOCTH OT IMapaMeTpPOB.

I'eomeTpuyeckue mecra ToYeK
B3anmHOe pacrionoxeHne OKpy>KHOCTH U NPsIMOM. 1IpuMepsl reomeTpuyecKkux
MECT TOYEK Ha IUIOCKOCTU. METOI IeOMETpUYECKHX MECT TOYEK IIPU PELICHUU

rCOMCTPHUYCCKUX 3a7a4.

YpaBHeHUsA ¥ CUCTEMBI YPaBHEHUM

JIuHeiiHble ypaBHEHUS U UX cucTeMbl. OnpeiesieHUe Ynciia KOPHEH JIMHEHHOTO
ypaBHEHMUS.

Pemenne nMHENMHBIX ypaBHEHWH, COJEpKAIIMX 3HAK MoAayis. Pemenune
JIMHEWHBIX YPAaBHEHUN C mapamerpamu. PemieHue cUCTeM JIMHEWMHBIX YpPaBHEHUMU
Pa3HbIMU METOJAMH.

Hccneoosamenvckas paboma: TUHENHHbIE YPaBHEHUsI, COJIEpKAIIIUE 3HAK MOJTYJIS.

ITocTpoeHus ¢ MOMOIIBIO HUPKYJIS U JIUHEHKH
OO6ocHOBaHUS TMPOCTEHIIMX TOCTPOCHMI, STalbl 3aJadydl Ha TOCTPOCHUS,

pelIeHre 3aa4 Ha TOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIIACC

Yuciia 1 BLIYUCJICHUA

KBanpartsslii KopeHb. BrinosiHeHME oniepanuil ¢ UppalMOHAIbHBIMU YU CIAMMU.

AJiredpanyeckue BbIPaKeHUsI
HpoGHo-parmonanbHbie BhipakeHus. CTeneHu. BrimoHeHne TOKIeCTBEHHBIX

npeoOpa3oBaHUi PAIIMOHALHBIX BRIPAKCHUH.

LenTpanbHas cuMmMeTpus

DopMyJIMPOBKA OMNPEACICHUST U JOKa3aTeIbCTBO CBOMCTB LEHTPAIBHO-
CUMMETPUUYHBIX (UTYP.

JleneHue oTpe3Ka Ha paBHBIEC YACTH C MIOMOILBIO HUPKYJISI U JIMHEWKHU.

12



Hccneoosamenvckas paboma: CBOMCTBA LIEHTPAIbHO-CUMMETPUUHBIX PUTYD.

HpO@KWl.’ HOCHTpAJIbHAsA CHMMCTPHA B OKPY’KarOIieM MHUPC.

YpaBHeHUsA 1 HEPABEHCTBA

Onpenenenue paBHOCWIBHBIX ypaBHeHUU. [IpriMeHeHuE CBOWCTB ypaBHEHUH
C oaHOM mnepeMeHHO. OrmpeneneHue KOJIUYECTBA JIEMCTBUTENBHBIX KOpPHEHU
KBaJIPaTHOTO ypaBHEHUs. Pemenne ApoOHO-paIllMOHAIBHBIX YPABHEHUM, CBOISIIINXCS
K JIMHEHHBIM WIM K KBaJpaTHbIM YpPaBHEHUSIM, MCIIOJIb30BAaHUE METOJIa
3aMeHbl TMepeMeHHOM. PeleHne TEKCTOBBIX 3alay  anreOpandeckKuM CHOCOOOM:
Nepexo/i OT CIOBECHOU (POPMYIHMPOBKH YCIOBHS 3a/1aud K ajlreOpanyeckod Mojenu
OyTEM  COCTAaBJIEHMS  ypAaBHEHUS,  PpEIIEHUE  COCTABJIECHHOIO  YpPaBHEHUS;
UHTEpIpeTalus pesyiabrara. ['paduyeckas HHTEpHpeTanusi YpaBHCHUH C JIByMS
NEPEMEHHBIMU.

Pemenue cucreM ypaBHEHHH, B KOTOPBIX OJHO U3 YPABHEHUM HE SIBISIETCSA
nuHelHpIM. ['paduyeckas UHTEpHpeTanus peUnieHUusT ypaBHEHHS C  JIBYMSA
IIEPEMEHHBIMH U CUCTEM YPaBHEHMU C JBYMs II€pEMEHHBIMU. PerieHrne HeauHenHbIX
HEpPAaBEHCTB U HUX CHUCTEM. PelieHue HEpaBeHCTB, COJAEPKAIMMX 3HAK MOJIYJIS.
N3o0paxenue pelieHns HEPaBEHCTBA ¢ OJTHON MEPEMEHHOW M CUCTEMBl HEPAaBCHCTB
Ha KOOPJMHATHOW MPSIMOM, 3alMCh PEUNICHUA C MOMOIIBbIO CUMMBOJIOB. HepaBeHCTBO
C IIByMS IEpEMEHHBIMU. ['padudyeckuii METOl peleHns CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMU.

Hccneoosamenvcras paboma: paBHOCUIBHOCTD U CJIEIICTBUE.

HUccneoosamenvcrkas paboma: rpaduveckas HWHTEpPHpETaAlUs YpaBHEHUH
C ABYMsI IEPEMEHHBIMH.

Hccneoosamenvckaa paboma: TpapUUeCKHil METOA PEIICHUS CHUCTEM

HCPAaBCHCTB C IBYM: IICPCMCHHBIMMU.

IIpeoOpa3zoBanue nmogoou

[IpeoOpazoBanue nonodust u nogooHbie Gpurypbl. COOTHOIIEHUS B MOAOOHBIX

¢durypax.

Hccneoosamenvcras paboma: 4To Takoe Qppaxran?
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Jloxa3are/ibCTBA HEPABEHCTB

OneHka 3HaYEHHUsI BBIPAXKEHUS C UCIIOJIb30BAHUEM HEPABEHCTB.

IIprMeHeHne CBOMCTB HEPABEHCTB B XO/I€ PELICHUS 3a1a4.

Ornpenenenne paBHOCUIbHBIX HEPABEHCTB.

Jloxa3aTenbCTBO HEPABEHCTB.

Pemienre TEKCTOBBIX 3aay C IIOMOLIBIO JIMHEHMHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

Hccneoosamenvcrkas paboma: TUHEMHOE HEPABEHCTBO C OJIHOM MepeMEHHOMN
C I1apaMeTPOM.

Hccneoosamenvcrkas paboma: TUHEWMHOE HEPABEHCTBO C OJIHOM MEepEeMEHHOMN

C TapaMeTpPOM.

IIpsiMoyroJibHbIE TPEYrOJbHUKH
Jloka3zaTeabCTBO COOTHOILIEHUN MEXAY MPOMOPIHOHATBHBIMU OTpEe3KaMu
B MPSMOYIOJIBHOM TpeyrojbHUKE. I[IpruMEHEeHHEe COOTHOLICHWI MpU PpELICHUH

IrCOMCTPHUYICCKUX 3a7a1.

DOyHKIUN
[Touck oGyactu ompeneneHuss U MHOXKeCTBa 3HadeHuH QyHkuuu. ['paduk

byukuun k/X. dynaknus Buga (ax + b)/(cx + d).

Ymuciia 4 BBIYUCJICHHUS: 1eJTUMOCTD

@opMynMpPOBKA OINPEACIECHUS JEJIUMOCTH HALEJIO, YHUCEN, CPaBHUMBIX
[0 JAaHHOMY MOAYJII0. DBhIllONHEHUE neineHuss ¢ OcCTaTKoM. Jloka3arenbCTBO
U IPUMEHEHHE CBOWCTB CPaBHEHHUW MO MOAYJK. HaxoxkaeHune OCTaTKOB CYMMBI
Y MPOU3BEICHUS 110 TAaHHOMY MOZYJIIO.

Hccneoosamenvckas paboma: N€IUMOCTb.

9 KJIACC

YpaBHeHUs U HEPABEHCTBA
bukBaaparubie ypaBHeHUsA. MeToAbl paBHOCWIIBHBIX IIPEOOpa30BaHUM, 3aMEHbI
MEPEMEHHOM, TPAPUIECKOTO METOIa TIPHU PEIICHUH YpaBHEHUN 3-i U 4-U CTENeHEH.
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Pemrenne HepaBeHCTB, conaepkamux 3HaK wmoxayns. HepaBeHcTBO ¢ IByms
nepeMeHHbIMH. [IpriMeHeHne rpaduueckoro MeTroia PElIeHHs] CUCTEM HEPABEHCTB
C IByMs NepeMeHHbIMU. Pemienue 1poOHO-paliioHalbHBIX YPABHEHUN U HEPABEHCTB.
[locTpoenue rpaukoB ypaBHEHUW, B TOM YHCJIE€ C HCIOJIb30BAHHEM LU(POBBIX
pecypcoB. IlpuBoauTh rpaduuecKkyro HHTEPIPETAIIMIO PEIICHUS YPaBHEHUS C IBYMs
IIEPEMEHHBIMU U CUCTEM YPABHEHMI C ABYyMs IepeMEHHbIMU. VccienoBaHue CUCTEM
HEJIMHENHBIX YPABHEHUM C MapaMeTpoM. Penienne HepaBeHCTB C ABYMs IEPEMEHHBIMU
U UX CUCTEM.

Hccneoosamenvckue pabomei:  pelleHUWE 3ajad €  [apamMeTpamMu  —

aﬂre6paI/I‘IeCKI/IM MCTOAOM, I‘pa(i)I/I"ICCKI/IM MCTOAOM.

Penrenue TpeyroJibHUKOB

@opmMynbl NpuBEACHUS. PelieHne NpakTUYEeCKUX 3a]ad C HUCIOJIb30BAHHEM
TEOpEMBI KOCHMHYCOB U TeopeMbl cuHycoB. @opmyina I'epona. dopmyna muiomanu
BBIIIYKJIOTO YETHIPEXYTOJIbHUKA.

CooTHoleHUsT MeXay TpUroHomeTpudeckumu ¢QyHkuusamu. IIpocteimume
(GopMynbl NpUBEAECHHUS W3 TEOMETPUYECKHX cooOpakeHuil. Pemienune 3agau
C MCIIOJIb30BAaHUEM TEOPEM KOCHUHYCOB M CHHYCOB, HAXOKJICHHUE pajuyca ONMCAHHOU

OKPYXHOCTH.

AJiredpanyecKue BbIPaKeHHS

Crenens ¢ pallMOHAIBHBIM [TOKA3aTEJIEM.

Onpenenenue KOpHS N-il CTENEHU U CTENIEHU C PAllMOHAIIbHBIM MTOKA3aTEIEM.

[IpumeHeHne omnepauuu W3BJICYECHUS KOPHS N-U  CTENEHU, MCIOJIb3Yys
MIPY HEOOXOIMMOCTHU KaJIbKYJISATOp. BhdncieHne 3Ha4eHs CTETICHH C PalliOHATBHBIM
nokazareiaeM. OlleHKa 3HAYeHUW KOpHA N-H  CTENEHH, 3HAYEHUE CTENEHU
C palMOHAIBHBIM TIOKA3aTeNieM IENBIMA YHCIAMH W JCCATHYHBIMU JPOOSIMHU.
CpaBHeHHE U YHOPSJAOYMBAHUE PALMOHANBHBIX W HUPPAUUMOHAIBHBIX YHCEll,
3alMCAaHHBIX C TOMOIIBIO KOPHS N-i CTENEHU, CTENIEHH C PAlIMOHAJIBHBIM MOKA3aTENIEM.
BrlinonHeHrue TOXKIECTBEHHBIX MpeoOpa3oBaHUN BBIPAKEHUH, COAEpXKAIINX KOPEHBb

n-i CTCIICHH, CTCIICHD C pPallMOHAJIbHBIM ITOKAa3aTCJICM.
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IToxoOue TpeyroJibHUKOB

TeopeMbl 0 POU3BEACHUN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB
CEeKyIlllMX, TeopeMa O KBaJpaTe KacaTeiabHOM, Teopembl UYeBsl u MeHenas.
HccnenoBanre, B TOM 4YHUCJIE C NOMOIIBIO HUMPOBBIX PECYPCOB, H3YyYAEMBIX
KoH(purypauuii. [[puyMeHeHne TaHHbIX TEOPEM MPHU PEIICHUHU T'€OMETPUUYECKHUX 3a/1ay.
3HAKOMCTBO C TMOHSATHEM T'OMOTETUH, C €ro MNPUMEHEHHEM, B TOM YHUCJE
B IIPAKTUYECKUX CUTYaLUsAX.

Hccneoosamenvckas paboma (C UCHOIB30BAaHUEM IPOIPAMMHBIX CpEACTB):

TOMOTETHUS U €€ CBOUCTBA.

DOyHKIUA

[lonstue «dyukuusy». I[IpumeHenue CBOWCTB (YHKIMN: HYIUM (QYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSTHCTBA (YHKIMHU, MPOMEXKYTKHA BO3pAcCTaHUSI U YOBIBaHUS
(GyHKIIMK, YeTHbIE M HEYeTHbIe (DYHKIIMH, HauOoJbllIee M HaWMEHbIIEEe 3HAYCHUS
¢bynkuuun npu pemeHun 3anad. [loctpoenue rpadukoB (QYHKIUE C MOMOIIBIO
npeoOpa3zoBaHUil BUA:

f(x) =f(x) + a; f(x) = f(x + a); 1(x) = kf(x), fx) =] x [}, f) = | 1(x) |.

PacriozHaBanme CTENEeHHBIX (QYHKIUH W TIOCTPOCHHE OSCKH30B TpaduKoB
CTENEHHBIX (PYHKIMHA C HATypaJbHBIMHA TIOKa3aTeIsiIMU pPa3HOM YETHOCTH.
Hcnonp3oBanne CBOWCTB TpaUKOB CTENEHHBIX (GYHKIHH C HaTypaJbHBIMH
TOKA3aTeNsIMHU NIPU PelleHnH 3a1a4. Iloctpoenne rpaduxos yHkimii y=Vx , y = 3Vx,
y =[xl

Hccneoosamenvcrkas paboma: moBeaeHue (GyHKIMA u ee rpaduka

B 3aBUCHUMOCTH OT IIapaMcCTpa.

MeToa KOOpAMHAT

[lapamienbHOCTh W MNEPNEHAUKYISPHOCTh HPSAMBIX  (Yepe3  yrioBoOi
Kod(huImenr).

Haxoxnenue nepeceyeHnii OKpy>KHOCTEU U MPAMBIX B KoopAuHaTax. @opmyna
paccTosiHug OT TOYKM 10 npsMou. llnomane mapamienorpamMa B KOOpAMHATAX,

MOHATHE 00 OpUEHTUPOBAHHOW Ttuiomanau. IlpuMeHeHue wmeToda KOOpAMHAT
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B  INPAaKTUKO-OPUEHTHPOBAHHBIX  TEOMETPUYECKHMX  3a]adaX,  HCCIECIOBAHHE
MPUIOKEHUS] METOJ1a KOOPJIMHAT B BHIYMCIHUTEIbHON MaTEMaTUKE U MH(DOPMATHKE.
Hccneoosamenvckas ~ paboma:  pelleHHE  NPAKTUKO-OPUEHTUPOBAHHOU

F€OM6TpH‘ICCKOfI 3aa4 MCTOAOM KOOpJAHHAT.

Yuc/i0BbIE NOC/I1€10BATEILHOCTH M IPOrPecCuH

Onpenenenre BUIOB MOCIEN0BATEILHOCTEH: OrpaHUEHHAsl MOCIIEI0BATEILHOCTD,
MOHOTOHHO Bo3pacTatomiasi (yObIBaromiasi) mociaeaoBaTeabHOCTh. [IpencraBienue
OCCKOHEUHBIX TMEPUOJAMYECKUX JpoOed B BHAEC OOBIKHOBEHHBIX. 3HAKOMCTBO
C TIOHSITUEM CXOJAMMOCTH TOCJIEIOBATEIHLHOCTH, HAXOXKJIEHUE CYMMBbI OECKOHEYHO
yObIBaroleld reoMmeTpuyeckoi mporpeccuu. [IpuMeHeHne MeToa MaTeMaTHYeCKOM
WHIYKIIHH.

Uccneoosamenvckas ~ paboma:  TOBEIAEHUWE  TOCIEIOBATCIBHOCTEH — —

OT T'HIIOTE3bI 4O A0KAa3aTCJIbCTBA.

JIBHKeHMSsI IJIOCKOCTH

HenTtpanbnast cummerpus. LlentpanbHo-cuMMmeTpuuHble ¢Gurypsl. [1oBopoT.
OceBas cummetpus. Durypbl, CHUMMETPHUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapamnenpHbiii epeHoc. [loHATHE ABMKEHHS U €ro CBOWMCTBA. PaBeHCTBO ¢uryp.
[IposiBneHUssT CUMMETpUM B TMPUPOAE, KUBOIUCH, CKYJIBOTYpE, apXUTEKTYpE.
Komno3unuu aBuxkeHuid (mpocteiine mnpumepsl). IIpuMeHeHue B pelieHUH
reOMETPUUYECKUX 3aay.

Hccneoosamenvcrkas paboma (C WUCIONB30BAHUEM NPOTPAMMHBIX CPEICTB):

KOMIIO3UIIUS NBUKEHUH.

17



Ilnanupuembie pe3yabTaThl YueOHOro Kypca «lIpukiagnass MaTeMaTuKa B

arpoOMHKEHEePU I

JIMUHOCTHBLIE PE3YJIBTATDI B yactu:

— NATPHOTHYECKOIr0 BOCIUTAHUS: TPOSBICHUE HHTEpPECA K MPOIUIOMY
Y HACTOSAIIEMY POCCUMCKOW MATEMATHKH; IIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM
POCCHUMCKMX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO
ATUX JOCTWKEHUH B JPYTUX HAyKax U MPUKIIAIHBIX cepax;

— IPAa’KAAHCKOT0 M JAYXOBHO-HPABCTBEHHOI'0 BOCHHMTAHMS: TOTOBHOCTH
K BBITIOJTHEHUIO 0053aHHOCTEH rpakJjaHuHA U PeaIM3alliy €ro MpaB; MPeCTABICHHUE
0 MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBIICHHM,
Ipoleayp TpakJAaHCKOro oOIIecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTH
K OOCYXJCHHIO ITHYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM
NOCTH)KEHUM HAayKH; OCO3HAHHE BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIUIIOB
B J€ATEIbHOCTH YYEHOT0;

— TPYAOBOI0 BOCIHMTAHUA: YCTAaHOBKAa Ha AKTHUBHOE YYacTHE B PEIICHUU
NPaKTUYECKUX 3aJa4 MaTEMaTHUYECKONl HaIpaBJICHHOCTH; OCO3HAHUE BaKHOCTHU
MaTEMaTUYECKOTO O0pa3oBaHUs Ha MPOTHKEHUUM BCEU KUZHU JUISl  YCIEITHON
npodeccroHaIbHON JASATEILHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHHI; OCO3HAHHBIN
BBIOOpD W TOCTPOCHUE WHIWBUIYAIBHOW TPACKTOPHH OOpa30BaHUS M >KM3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— J3CTETUYECKOr0  BOCHHMTAHHMS:  CIOCOOHOCTH K  OMOIIMOHAIBHOMY
U DCTETUYECKOMY BOCIPHITHIO MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIICHUH,
pacCyXJIeHUI; yMEHUE BUAETh MaTEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTM HAYYHOI0 TO3HAHUA:  OpHEHTAUMs B  JIESITEIbHOCTH

Ha COBPpCMCHHYIO CUCTEMY HAaYyYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX
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pPa3BUTHUA YE€JIOBEKA, MPUPOJIBI U OOIIECTBA; MOHUMAHUE MAaTEMAaTUUYECKOM HAyKH Kak
chepbl 4eTOBEUECKOM NESITENHLHOCTH, ATANIOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIsl pa3BUTHUS
UHUBUIN3ALAN; OBJIAJCHUE A3BIKOM MAaTEMAaTUKU M MAaTEMATHYECKOU KYJIbTYpOH Kak
CPEACTBOM  IIO3HAHUS  MHpA;  OBJIAJAEHUE  HABBIKAMH  HCCIENOBATENBCKOU
NEeATENbHOCTH;

— (¢u3n4ecKoro BOCHHUTAHMS, (POPMHUPOBAHHUS KYJbTYPbl 310POBbA
U IMOUMOHAJIBHOrO 0JIarOMOJIy4Msi: TOTOBHOCTH MPUMEHAThH MaTEMATHYECKUE
3HAHMS B UHTEPECAX CBOETO 3/I0POBbs, BEJECHUS 3J0OPOBOr0 00pasa KuU3HH (30pOBOE
nuTaHue, cOAJlaHCUPOBAHHBIM PEKUM 3aHITUN W OTAbIXa, peryispHas Gu3udecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHh HaBBbIKA pedIieKcHU, MpPU3HAHUE CBOErO TMpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

— JKOJIOTHYEeCKOro BOCIIUTAHUA: OpUEHTALUS Ha MPUMEHEHUE
MaTEeMaTUUYECKUX 3HaHUM I pelieHus 3a7ad B 00JJaCTH COXPAaHHOCTH OKpPYXKarolen
Cpeabl; IUIAHUPOBAHHE IIOCTYIKOB M OLEHKAa HMX BO3MOXHBIX IOCIEICTBUI
IUISL  OKpY KaloIllled CpeJlbl; OCO3HAHWE TIJ00aIbHOrO XapaKTepa 3KOJIOTHYECKUX
npo0JIeM U MyTel X pelieHus;

— aJanTaluM K HM3MEHSIIMMCS YCJOBHSM CONHAJBHOW W NPHUPOAHOI
CcpeAbl: TOTOBHOCTh K JEHUCTBUSIM B YCIIOBHSIX HEOINPEAEICHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO NEATEIIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y NPYTUX JIOJEH, IPUOOPETaTh B COBMECTHOM NIEATEILHOCTH HOBBIC
3HAHMSI, HABBIKK M KOMIIETCHIIMM U3 OIbITA JPYTUX; HEOOXOAUMOCTh (hOPMHPOBATH
HOBBIC 3HAHUA, (OPMYITHPOBATH HJICH, TIOHATHS, TUTIOTE3bI 00 OOBEKTAX U SIBICHHSIX,
B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATh JCPUIIUTH COOCTBEHHBIX 3HAHHM
U KOMIIETEHTHOCTEH, IUIAHUPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYK) CHUTYallUI0, BOCHPUHHUMATh CTPECCOBYK) CHUTYalMI0 KaK BbI3OB,
TPeOYIOMINI KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE PEIICHHUS W JEUCTBUS,
dbopMynHpOBaTH U OIICHUBATH PUCKHU U TIOCIIECTBUSA, (JOPMUPOBATH OIIBIT;

— BOCHHMTAHMS WHMOPMALMOHHOM KYJbTYPbI: TMPOSBJICHUE HHTEpECA

K HCIIOJIB30BaHHUIO I_[I/I(prBBIX TEXHOJIOTUI AJIs1 OIITHMH3alWK IIPpOHCCCOB ITOMCKA,
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aHanusza, OOpabOTKM, CO3JaHMs, TNepeladyd MaTeMaTH4ecKod uH(pOpMaliu
U BU3yaJIM3alMii MaTeMaTH4eCcKuX 0000IEeHUI 1 pe3ylbTaTOB aHaln3a; TOTOBHOCTh
K HWCHONB30BAaHUIO IUGPPOBBIX HWHCTPYMEHTOB JJIsi BBIMOJNHEHHS y4eOHOU
ACSITENPHOCTH TPH H3YyYCHUH MAaTeMaTHUKH; CIIOCOOHOCTh MPHUMEHATH LU(POBBIC
WHCTPYMEHTHl B YCJIOBHAX pEAIM3allMd Mep MO MPEayNpekICHUI0O BO3MOXKHBIX
HETaTUBHBIX MOCIEACTBHA aKTMBHOTO W CHCTEMATUYECKOTO MPUMEHEHUS IU(PPOBHIX

TEXHOJIOTUM B y‘le6H]'::IX Oeisax.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e TeHCTBUS

basosvie nocuueckue oeticmausi:

— BBISABJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKW MaTEMaTHYECKHUX
00BEKTOB, TTOHSATUN, OTHOIICHUN MEXIY MOHATUAMH, (OPMYIUPOBATH ONpPECICHUS
NOHSITUM, YCTAaHaBIMBATh CYIIECTBEHHBIH TMPHU3HAK KIacCU(PUKALUUA, OCHOBAHUS
1St 00001IIEeHNsI U CPAaBHEHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

— BOCHpPUHHMMATh, (GOPMYIMPOBATH M  MPeoOpa3oBbIBATh  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

— BBIBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUMS
B ¢akTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKICHUSAX, TMpejaratb KpUTEPUU
IUJTS BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPECUMH;

— JenaTh BbIBOJbI C HCMOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX
Y UHJIYKTUBHBIX YMO3AKIIOUEHHM, YMO3AKIIOUEHHUI 110 aHAJIOTUU;

— pa3duparh JI0Ka3aTeIbCTBA MATEMATHYECKHX YTBEPXKIACHUN (TIpsiMbIe
1 OT IPOTUBHOIO), IPOBOJUTH CAMOCTOSITENILHO JOKA3aTehCTBA MATEMaTUUECKUX (DAKTOB,
BBICTPauBaTh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHAThH
METOJI MAaTEeMAaTHYECKON WHAYKITUU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS,

— BbIOMpaTh cmoco0 pemieHus ydeOHOW 3amadu  (CpaBHUBATh HECKOIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh Haubosee MOAXOASIIUN C YYETOM CaMOCTOSITEIbHO

BBIJICJICHHBIX KPUTEPHUEB).
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basosvie uccnedosamenvckue oeticmsusi:

— WCIOJIb30BaTh BOIPOCH KaK WCCIICIOBATEIBCKANA WHCTPYMEHT ITO3HAHWS,
dbopmynupoBaTh BOIIPOCHI, bukcupyomme MIPOTUBOPEUNE, npoOieMy,
CaMOCTOSITEJILHO YCTaHABIMBAaTh HCKOMOE U JIaHHOE, (OPMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIINIO, MHECHHUE;

— TPOBOAUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY JKCIICPUMEHT,
UCCJIEIOBAaHME IO YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYecKOro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

— CaMOCTOATEIHHO (HOPMYIMPOBATh OOOOIIECHUS M BBIBOJBI IO PE3yJbTaTaM
NPOBEJICHHOTO  HAOJIOJCHUS,  HWCCICIOBaHUSA,  OKCICPHUMCHTA,  OIICHUBATh
JOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IICHUH;

— TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIABUTATH

MMPpCAITOJIOKCHUSA O €TI0 PA3BUTHUHU B HOBLIX YCJIOBUAX.

Paboma c ungpopmayueii:

— BBIABIATH HEJOCTATOYHOCTh W HM30BITOYHOCTh HWH(POPMAIMH, JTAHHBIX,
HEOOXOMMBIX JUIS PEIICHHUS 3a/1a4H,

— BBIOMpATh, AaHAJIM3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETHPOBATH
MHPOPMAITUIO Pa3IMIHBIX BUIOB U (JOPM TIPEICTABICHUS;

— BbIOMpaTh (opMmy TIpeACTaBICHUS HWHPOPMAMKM W WILIIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMHU, TuarpaMMaMu, HHOW rpaduKoi 1 MX KOMOMHAIIUSIMU;

— OIICHMBATh HAJIEKHOCTh HH(POPMAIUU IO KPUTEPUSIM, MPEATIOKEHHBIM

WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETBHO.

KoMMmyHuKaTHBHBbIE YHHBEpPCaJbHbIe yueOHbIe 1eliCTBUS:

— BOCIpPUHHUMATh U (HOPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU
Y TEJISIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCBMEHHBIX TEKCTaX, JaBaTb MOSICHEHUS IO XOAYy pCIICHUS 3aJayu,
KOMMEHTUPOBATH MOJIYYECHHBIN PE3yIbTaT;

— B X0Jie 0OCYKJIEeHMsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOil TEMBI,

HpO6JICMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBATh UJACH, HALICIICHHBIC HA IIONCK PCIICHMA,
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COMOCTAaBJSATh CBOM CYXIECHHUS C CYXKICHUSIMU JPYrMX YYaCTHHKOB JUaiora,
0oOHapy’KMBATh PA3IMYHUE U CXOJCTBO MO3UIIHI, B KOPPEKTHOH hopme popmynpoBaTh
pa3Horacus, CBOM BO3paKEHHUS;

— TPENCTaBIATh Pe3yJabTaThl PEIICHUS 3aJ1auH, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
MIPOEKTa, CAMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYE€TOM 3ajad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOpUH;

— MOHMMATh M MCHOJb30BaTh NPEUMYIIECTBA KOMaHAHONW W WHIWBUyAIbHOU
paboThl TMpH pElIeHHH Y4yeOHBIX MAaTeMaTHMYeCKUX 3a7ad, NPUHUMATh Leb
COBMECTHOW J€ATEIbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM paloThl,
pacnpenensiTh BUABI padOT, JOroBapuUBaThCs, OOCYXIaTh IMPOILIECC U Ppe3yJbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

— Y4acTBOBAaTh B IPYMIOBHIX (opMax paboThl (00CyxkaAeHUS, OOMEH MHEHHIA,
«MO3TOBbIE IITYPMbI» W MHbBIE); BBITIOJHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JIEHCTBUSl C APYTMMHU WIEHAMU KOMAaHJbl, OLICHMBATh KAauyeCTBO pe3ysbTaTra
M KauecTBO CBOETO BKJIaJa B OOILUI pe3ysbTaT 10 KPUTEPUIM, CHOPMYIUPOBAHHBIM

Y4aCTHUKaMH B33HMOI[CfICTBI/I$I.

PeryisiTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSI

Camoopeanuzayusi.

— BBISABJIATH TIPOOJIEMBI ISl PEUICHUS] B JKM3HCHHBIX M YUEOHBIX CHTYaIlHSX,
OPUEHTHUPOBATLCS B PA3IMYHBIX IMOJX0JaX MPUHIATHA pelIeHUN (MHAWBUIAYaJIbHOE,
IPYIIIOBOE);

— CaMOCTOSITEJIbHO COCTaBJAThH IUJIaH, aJlFCOPUTM pEHICHHs 3afadu (WiId ero
9acTh), BEIOUPATh CIIOCO0 PEIISHUS C YIETOM HMEIOIINUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BaApUAHTHI PEIICHUM C y4eTOM

HOBOW MH(OpPMAIIHH.

CamokoHmpons:
— BJAJETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPoIiecca U pe3ysabTaTa

pPCHICHUA MaTeMaTHYEeCKOU 3aJa4ynu, CaMOMOTHBalluH U pe(l)HeKCI/II/I;
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— IPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH PELICHUH 33/1a4H,
BHOCUTBH KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH ITOCTABICHHOW LEIU
U YCJIOBHSM, OOBSCHATh NPUUMHBI JOCTH)KEHUS WIIM HEAOCTUKEHUS eI, HAXOIUTh

OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IOMOYUOHAIbHBIU UHMETITIEKM
— BBIpaXkaThb IMOIIMU TPU HM3YYCHUU MATEMATHYECKUX OOBEKTOB M (PaKTOB,

AaBaTb SMOIMOHAJIBHYIO OLICHKY PCIICHUA 3aa4U.

INPEIMETHBIE PE3YJIBTATDBI

[IpenqmeTHble pe3ynabTaThl OCBOSHMSI MPOTPaMMbl YYEOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Hcnonp30BaTh MOHATHS MHOKECTBA HAaTypalbHBIX YUCEJ, MHOXKECTBA LIEJIBIX
Yyuceld, MHOXECTBA palMOHAIBHBIX YHCEI IMpPU PpEIIEHUH 33Jad, I[POBEICHUU
paccyXIeHUI U JOKa3aTENbCTB.

[TorumaTh ¥ OOBSICHITH CMBICT MO3UIIMOHHOMN 3aITUCH HATYPAJIBHOTO YHCIIA.

BoimonHATh, coyeTass yCTHbIE W TMHUCbMEHHBIC TPUEMBI, apuMeTHIecKue
NEUCTBHS C PAallMOHAIIBHBIMM YHUCJIaMU, MCIOJb30BaTh CBOMCTBA YMCEN W IpaBHia
JNEUCTBUN, IPUEMBI PALIMOHAIBHBIX BBIYMCIICHUM.

BBINOJHATE JEUCTBUSI CO CTENEHAMU C HATyPaJIbHBIMU ITOKA3ATEISIMU.

Haxonute 3HaueHUsT YUCIOBBIX BBIPAXKCHUHM, COAEPXKALIMX PALUOHAJIBHBIC
YHCJIa ¥ CTENICHU C HATYPAJIbHBIM MTOKa3aTesIeM, IPUMEHSTh Pa3HOOOpa3HbIE CITOCOOBI
W TpUEMbl BBIYWCICHUS, COCTaBISITh W OLEHHUBAaTH YHUCIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyrJIsITh YKclia ¢ 33IaHHOM TOYHOCTBIO, @ TAKKE MO CMBICITY MPAKTUYECKOU
CUTyalli¥, BBINOJHATh NPUKUAKY W OLEHKY pPE3yJbTaTa BBIYUCICHUN, OLEHKY
3HAYEHUM YUCIOBBIX BBIPAXKEHUW, B TOM UYHCIE NPU PEUICHUU MPAKTHYECKUX

3ajad.
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Pemmats TekcToBBIE 3a4aUu apU(PMETUUECKUM CITIOCOOOM, UCTIOIB30BATh TAOJIHIIbI,
CXEMBbI, UEPTEKH, APYTUE CPEACTBA MPEACTABICHUS JaHHBIX MIPU PEIICHUU 3a/1au.

Jloka3bIBaTh U MPUMEHSATH MPU PEIICHUU 3a/1a4 MIPU3HAKU JETUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIUMOCTH CYMMBbI U TPOU3BEACHUS LETBIX YUCE.

PacknaapiBaTh HAa MHOXKUTENIU HATYPAJIbHBIC YUCIIA.

CB00OIHO OTIEpPUPOBATH MOHATUSAMU: YETHOE YUCII0, HEUETHOE YHCII0, B3AUMHO
IPOCTHIE YHCIIA.

HaxoauThk HanbGombIuii 00Ul 1enuTenb U HAaMMEHbIIIee 00111ee KPaTHOE YHUCel
Y UCIIOJIK30BaTh UX MPHU PEUICHUHU 3aja4, MPUMEHSTh anropuT™ EBkiunma.

OnepupoBaTh MOHATUEM OCTATKa MO MOYJIIO, IPUMEHSATH CBOMCTBA CPAaBHCHUI
10 MOJTYJTIO.

Hcnons3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMECHSIThH €€
B IIPOIIECCE OCBOEHUS YU4EOHOTO MaTepuara.

Hcnonp3oBaTh  NOHATHE  TOXIECTBA, BBITIOJIHATh ~ TOXJIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.

BeinosiHATh AelCTBUA (CIOKEHUE, BBIYUTAHUE, YMHOXKEHHUE) C OJHOUYJICHAMH
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaJApaT U Kyo
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa M Pa3HOCTH KyOOB),
B TOM YHCJIC IJIsSI YIPOILICHUS BRIYUCICHUMN.

CocTaBnaTh W pemiaTh JUHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUN 1O YCIOBUIO 3aJ1auM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4M MOJYyUYECHHBIN pe3yJbTar.

Ctpoutsb rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIMH Y = |x|.

OmnucpiBaTh € TMOMOIIBI0 (YHKIMH HW3BECTHBIC 3aBUCHMOCTH  MEXKIY
BEJIMUMHAMH: CKOPOCTb, BpEMsI, paCCTOSHUE, II€Ha, KOJWYECTBO, CTOHMMOCTD,
MIPOM3BOIUTEIILHOCTD, BpeMs, 00beM PabOTHI.

HaxoauTh 3HaueHHE QYyHKIIMH 110 3HAUCHHUIO €€ apryMEHTA.

[lonumars rpaduueckuit crnocoO MpeACTaBICHUS W aHalu3a HHGOPMAIUU,
W3BJIEKaTh M WHTEPHPETUPOBATH MHPOPMAILMIO M3 TpaUKOB peaJbHBIX MPOIIECCOB

U 3aBUCUMOCTEM.
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Hcnonb3oBaTh cBoilcTBa (yHKUMA Uil aHaiu3a TrpapuKOB pealbHBIX
3aBUCUMOCTE (HynH (QYHKUUH, TPOMEKYTKM 3HAKOMOCTOSHCTBA (PYHKIUH,
MPOMEKYTKHA BO3pacTaHusl M yObIBaHUS (PYHKIMU, HAuWOOJbIIee U HaWMEHbIIEee
3HaYeHUsl PyHKIMH).

Hcnonb3oBaTh Tpaduku AJid HCCIAEAOBAHUS MPOLECCOB U 3aBHUCUMOCTEM,
P pEeUICHUN 3a]a4 U3 APYTUX yUYeOHBIX IPEAMETOB U PEaTIbHOM KU3HU.

JlenaTb NPUKUAKY W OLEHKY JIMHEHMHBIX M YIJOBBIX BEIUYMH MPEIMETOB
B peaJIbHOM >KM3HU, PA3MEPOB MPUPOTHBIX 0OHEKTOB.

Bnagers monsitueM «reomerpuueckoe mecto todyek» (I'MT). Ompenendarsb
OMCCEKTpHUCY yTJila U CEPeAMHHBIN NepreHAuKyIsip kK orpe3ky kak [ MT. Ilons3oBaThes
noHsitueM ' MT nipu gokazaTenbCTBE F€OMETPUUYECKUX YTBEPKICHUHN U TIPU PELLICHUU
3a/1ay.

Brnanerp moHsATHEM KacaTeNbHOW K OKPYXHOCTH, IOJb30BaThCA TEOPEMOU
0 NEPHEHAMKYJIPHOCTH KacaTeJIbHOW W pajnyca, MPOBEACHHOTO K TOYKE KACAHMSL.
JloKa3pIBaTh PABEHCTBO OTPE3KOB KacaTENbHBIX K OKPYXXHOCTH, ITPOBEIECHHBIX
U3 OAHOW TOYKH, M IPUMEHSATH 3TO B PELIEHUN F'€OMETPUYECKUX 3a1a4.

Jloka3plBaThb M TNPUMEHATH NPOCTEHIIME T'E€OMETPUYECKHE HEPABEHCTBA,

ITIOHUMAaThb UX HpaKTI/ILIGCKHI?I CMBICIJI.

[IpenmeTHbIE PE3yNbTaThl OCBOCHHUS MPOTpPaMMbl YYEOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce:

[loHnmMaTre ¥ UCIONB30BaTh NPEACTABIECHUS O PACIIUPEHUM YHUCIIOBBIX
MHOKECTB.

CB0OOOIHO OmepupoBaTh MOHITHIMHU: KBaJAPATHBI KOPEHb, apuMETUUECKUN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIBHOE YMUCJIO, HAXOAUTh, OLECHUBATH KBaJpaTHBIC
KOPHH, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJbKYJSTOP, BBINOIHATH MpeoOpa3oBaHus
BBIPAYKCHUH, COJICPKAIINX KBAJIPaTHbIE KOPHU, UCITOJIb3YsI CBOMCTBA KOPHEW.

Hcnonp30BaTh HayajdbHBIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
yucea JJIsi CPaBHEHHUSI, OKPYTJIEHUSI W BBIYMCICHHM, M300pakaTh JACHCTBUTEIIbHbBIC

YUCJia TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.
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Hcnonb3oBaTh 3amucu OOJBLIIMX U MajbIX YHCEN C MOMOIIbIO JIECSITHYHBIX
apobeit u creneHe umcna 10, 3amuchIBaTh M OKPYIJISATh YHUCIOBBIE 3HAYEHUS
pEaIbHBIX BEJIMYHMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUH.

CB0OOIHO ONEPUPOBATH MOHATHUEM OCTaTKa MO MOJYIIO, IPUMEHSATH CBOMCTBA
CPaBHEHHI IO MOZYJIIO, HAXOJWTh OCTATKH CYMMBbI M INPOU3BEIAECHUSA IO JAHHOMY
MOAYJIIO.

Haxonuth pomycTumbie 3Hau€HUS TEPEMEHHBIX B JIPOOHO-pAllMOHATBHBIX
BBIPAKEHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO paliOHaILHON APOOH.

BoinmonHaTs npuBeAeHue anredpandeckux Apodeil Kk obiiemMy 3HaMeHaTeNto,
CJIOKEHUE, YMHOKEHUE, JIeJICHUE anredpandeckux apooei.

BrINomHATH TOXIECTBEHHBIEC TPEOOPA30BAHUS PAITMOHAIBHBIX BBRIPAYKCHUM.

[TpumensTs mpeoObpa3oBaHusl BRIPAXKEHUN I PEIICHUs PA3NIMYHBIX 3a]a4
U3 MaTeMaTUKHU, CMEXXHBIX [PEAMETOB, U3 PEAIbHOW IIPAKTUKH.

[IpyuMeHsAT TOHATHE CTENEHW C LEdbIM  II0Ka3aTejaeM,  BBIIOIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENEHHU C IEJIBIM MTOKa3aTeIeM.

Haxonuts nonmyctuMble 3HaU€HUS IEPEMEHHBIX B BBIPAXKECHUAX, COACPKALLIUX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

Boeimonuate mpeoOpa3oBaHus HUPPAIMOHANBHBIX  BBIPAXKCHUH, HCHOIB3YS
CBOMCTBA KOPHEM.

Pemats mpoOHO-paninoHanbHbIC yPaBHEHUS.

Pemate nuHElHBIE YypaBHEHHS C TapaMETpPaMU, HECIOKHbBIE CHUCTEMBI
JIMHENHBIX YPABHEHUH C IMapaMeTpaMH.

[IpoBoaUTH WcCClIENOBaHHS YPAaBHEHHM W CUCTEM YpPAaBHEHUN, B TOM YHCIIE
C MpUMEHEeHHEeM rpadUIeCcKuX NpeIcTaBleHn (yCTaHABIMBATh, UMEET JIM YPaBHEHUE
WJIM CUCTEMA YPaBHEHUI PEIIeHUs], €CJIU UMEET, TO CKOJIBKO, U MIPOUee).

[lepexoauTh OT cIOBECHOW (GOPMYITHPOBKH 3aJadll K €€ anre0pamdecKoiu
MOJIEJIA C TOMOIIBIO COCTABJICHWS YPaBHEHUS WM CUCTEMbl YpPaBHEHHH,

HHTCPHIPECTUPOBATE B COOTBCTCTBHUH C KOHTCKCTOM 3aJa4H HOJ'Iy‘-IGHHBIﬁ pPE3yiibTarT.
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[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB /JII CPABHEHUS, OILICHKH, pPelIaTh
JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBI, aBaTh rpa)UuecKyIo
WJUTIOCTPAIIMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

[TonuMaTh W HMCTHOJB30BaTh (PYHKIMOHAIBHBIC TOHATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUCHUsSI), OMPEACNATh 3HadeHUe (YHKIMU IO 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

Crpouth rpaduku QYyHKIMNA, OMKUCHIBATH CBOWCTBA YUCIOBOW (DYHKIIUHU IO €¢
rpaduky.

Pacno3snaBath OCHOBHBICE BHJBl  YETBIPEXYTrOJBHUKOB, HMX  JJIEMEHTHI,
M0JIb30BAaThCSl MX CBOMCTBAMHU IPU PEIICHUU TEOMETPUUECKUX 3azad. Pa3nuyarh
IPU3HAKK W CBOWCTRBA IMapajuiesiorpaMmma, poM0a U MpsIMOYTOJIbHUKA, TOKAa3bIBATh MX
Y YBEPEHHO MPUMEHSTH MPU PEIICHUU TeOMETPUUYECKHUX 3aa4.

Pacno3naBaTth 1EHTpAIBHO-CUMMETPUYHBIE (UTYphl M HCHOJB30BaTh UX
CBOICTBA IIPU pEIICHUU 3a]1a4.

Brnanerp mnoHATHSIMH TI000MS TPEYroJIbHUKOB, KO3 dUIMEeHTa T0a00us,
COOTBETCTBEHHBIX DJIEMEHTOB IMOAOOHBIX TPEYroJbHUKOB. MMeTh mpencraBieHue
0 mpeoOpa3oBaHUM TON00MS W 0 MOAOOHBIX ¢urypax. Ilomp3oBaThes mpU3HAKAMU
noo0usl TPEYrOJbHUKOB TIPU PEIICHUM TeoMEeTpUuYeckux 3anad. JlokaswpiBaTh
U MPUMEHATHh OTHOIIEHUS TPOMOPIIMOHATFHOCTH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsaTh MO00ME B IPAKTUYECKUX 3aa4ax.

BeiBoguTh ¥ ucmonb3oBaTh Mpoctedmue  GOpMyNbl AN TUIOIIAAH
TPEeYroJibHUKA, MapajuieiorpaMma, poMOa U Tpamenuu. Beauciars (pa3indHbIMUA
croco0amMm) TUIOMIAb TPEYTOIbHUKA U TUIOMIAAN MHOTOYTOJBHBIX (hHUryp (MONIB3YsICh,
r7ie He0OXOAMMO, KAIBKYJISITOPOM). 3HATh OTHOIIEHUE TIIOMaaeH MOA00HBIX (huryp
Y NIPUMEHSITh IPU pellieHnH 3a7a4. [ [puMeHATh NoMy4YeHHbIE YMEHHUS B MPAKTUYECKHUX
3a/1auax.

[IpuMeHsTh MONYYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTHh MaTEMaTUYECKUE
MOJIEIHN JiA 3a7a4 peajbHON >XKM3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NpPUMEHEHHEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSCh, TIA€ HEO0OXOAUMO,

KaJIbKYJISITOPOM).
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[IpeameTHble pe3ynabTaThl OCBOCHMSI MPOTpaMMbl YYEOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

CBoOOmHO oOmepupoBaTh TMOHSATUSAMHU: KOpPEHb N- CTENEHHU, CTENeHb
C palMOHAJILHBIM I[IOKa3aTejieM, HaxOoJIUThb KOpEeHb N-U CTENEeHH, CTENeHb
C palMOHAJIBHBIM TIOKa3aTeJIeM, HCIOJb3ys MPU HEOOXOJUMOCTU KaIbKYJIATOD,
MIPUMEHSITH CBOMCTBA KOPHS N-i1 CTENEHU, CTETICHU C PAIIMOHAIBHBIM TTOKa3aTeJIeM.

Hcnonp30BaTh MOHATHE MHOXECTBA JEUCTBUTEIBHBIX YMCENI MPHU PEIICHUU
3a/1a4, MPOBEJICHUN PACCYKICHUHN U JOKA3aTEILCTB.

CpaBHUBaTh MW  YHOPSJAOYMBATH  JICUCTBUTENbHBIC YHCIA, OKPYIJISATh
NEWCTBUTEIIPHBIC YKCJIA, BBIMOJHATh MPUKUAKY pe3yjbTaTa BBIUUCICHHUH, OICHKY
YHUCJIOBBIX BBIPAKEHUH.

CB00OOHO OMepUpOBaTh MOHITHEM KBAJPATHOTO TPEXUJieHA, HAXOJUTh KOPHU
KBaIPaTHOTO TpeXuJIcHa.

PacknaapiBaTh KBaApaTHBINA TPEXUIIEH HA JIMHEITHBIE MHOKUTEIIH.

Pemiath HecllOXHbBIE KBaApPATHBIE YPABHEHUS C TAPAMETPOM.

Pemiath HeCIIOXKHBIE CUCTEMBI HEIMHEUHBIX YPABHEHHM C TApAMETPOM.

[TpuMeHsATh METOIbI PAaBHOCWIIBHBIX NMPE0Opa30BaHMM, 3aMEHBI IEPEMEHHOM,
rpauYecKoro MeTo/1a MPHU PEIICHUH ypaBHEHUN 3-1 U 4-1 CTENeHEeH.

Pemlatb  ypaBHEHUs, HEPABEHCTBA W HUX CHUCTEMbl, B TOM YHCIIE
C OTPaHUYEHUSIMU, HAIIPUMED B LIEIIbIX YHCIIAX.

[IpoBOaUTH HcCCIIENOBAaHHUS YPAaBHEHHM M CUCTEM YpPAaBHEHUN, B TOM YHCIIE
C MpUMEHEeHHEeM rpadUIecKuX NMpeicTaBleHn (yCTaHABINBATh, UMEET JIM YPaBHEHUE
WJIM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

PemmaTth TekcTOBBIE 3a1a4K aNTeOpanIECKUM CITIOCOOOM.

Hcnonw3oBaTh ypaBHEHHMs, HEPAaBEHCTBA W HX CHUCTEMbl JJIsi COCTABIICHHS
MaTEMaTUYE€CKOM MOJEIW peaJbHOM CUTyallMd WIM NOPUKJIAJHOW  3ajJayd,
MHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTAThI B 33JJTAHHOM KOHTEKCTE.

CBoOOIHO omepupoBaTh MOHSTUSIMHU: 3aBUCUMOCTb, (YHKIUS, Trpadux
byHKIMM, TpsMas  OPONOPUMOHAIBHOCTb, JIMHEWHass  (QyHKuus, oOpaTHas

MPONOPLUHOHANILHOCTD, MMapadosa, rTunepooia, KyCoOuHO-3a1aHHast PyHKIUS.
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HccnenoBath (pyHKIUIO O €€ rpauKy, yCTaHABIMBAaTh CBOMCTBAa (DYHKIIMIL:
00JacTh OMNpEIENEeHMs,, MHOXKECTBO 3HAYEHUW, HYJIH (QYHKIUH, POMEKYTKU
3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pACTaHUs U yObIBaHUS, YETHOCTh U HEYETHOCTb,
HanOoJIblIee U HAMMEHbBIIIEe 3HAUEHHS], aCUMITOTHI.

Pacno3HaBaTh KBaApaTUyHYI (QYHKIUIO 1O (GopMyle, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHUH.

Onpenensate mnosoxkeHue rpaduka KBaApaTUYHON (YHKUMU B 3aBHCHUMOCTHU
oT ee K03 PUITUEHTOB.

Ctpoutsb rpaduk KBapaTuuHON (PYHKIIMHU, OMUCHIBATH CBOMCTBA KBAIPATUYHON
dbyHKIIMM TI0 ee TpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUUHON (QYHKIIMU JJIs1 PEIICHUS 3a/1a4.

Ha npumepe kBampaTuyHod QYHKIMH CTPOUTH Tpaduk  (GyHKIUHU
y = af(kx + b) + ¢ ¢ momomipro mpeodpazoBanuii rpaduka Gyukiuu y=F(x).

NnnroctpupoBaTh ¢ MOMOIIBIO Tpaduka peaqbHy0 3aBUCUMOCTD MM MPOIIECC
M0 UX XapaKTEPUCTUKAM.

CB0OOIHO omepupoBaTh MOHATUSAMH: MOCIEIOBATENILHOCTh, apu(pMeTHIecKas
U TeOMETpHUYecKasi POrPECCUHU.

3amaBath MOCJEAOBATEIBHOCTH  PAa3HBIMU  CIOCOOAMHU:  OMHUCATENBbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (OPMYITBI N-TO YJIeHA, PEKYPPEHTHBIM.

BbImoNHATS  BBIYMCIEHHS C  HUCIOJNb30BaHUEM  GopMyn N-TO  4ieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh wIEHBl MOCIEIOBAaTEIIBHOCTH TOYKAMH Ha KOOPJIWHATHOU
IJIOCKOCTH.

PemaTtp 3a1aun, CBsI3aHHBIE C YACIOBBIMU ITOCJIEI0BATENBHOCTIMHU, B TOM YHCIIE
3a/layd U3 PEATbHOM JKM3HU (C HCIIOJNB30BAHUEM KAIBKYJIATOpPa, LU(POBBIX
TEXHOJIOTHUH).

Pacno3HaBaTh ¥  TPUBOAUTH NPHUMEPHl KOHEYHBIX U  OECKOHEYHBIX
MOCJIEIOBATENIBHOCTEN,  OTPaHUYEHHBIX  MOCIEAOBATEIBHOCTEH,  MOHOTOHHO

BO3pacTarnux (yObIBaIOIINX) MOCIEI0BATEIHHOCTEN.
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Nmets mpepcTaBieHrne 0 CXOAMMOCTH MOCTIEI0BATEILHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MTPOTrPECCHH.

[TpuMeHsaTH METOA MAaTEMATUYECKOM MHIYKIIMY MPU PEIICHUH 3a/1a4.

Jloka3piBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHUHYCOB, NPUMEHSATh UX
JUTSL HAXOXKICHUS Pa3JIMYHBIX JIEMEHTOB TPEYTOIbHUKA («PEIICHUE TPEYTOIBHUKOB)),
P pElIEHUU TeOMETpUUECKuX 3aaa4. [[puMeHsITh oyuyeHHbIe 3HAHUS MPU PEIICHUH
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh TPUTOHOMETPHIO B 33/1a4aX Ha HAXOXKJICHHWE TUIOIIA/IU, BHIBOJIUTH
U BIQJCTh TPUTOHOMETPUUECKUMU (opMynamMu Ui IUIOMIAJAN TPEYroJbHUKA,
napajieiorpaMma, pom0a, Tparmeluu, BBIBOJUTh W TpUMEHATH (popmyny ['epona
U GopMyIy JJIsl TUTOIIAIX BBITTYKIIOTO YEThIPEXYTOJIbHUKA.

Nmets nipecTaBiaeHne 0 TOMOTETHUH, TPUMEHSTh B MPAKTUICCKUX CUTYaIUSX.

Hcnonws3oBaTtk Teopembl UeBbl 1 MeHemnas npu pernieHnu 3a1ad.

Hcnonp3oBaTh TeEOpeMbl O BIMCAHHBIX YyIWIaX, YIJaX MEXIYy XOpAamu
(cexymuMM) U yriie MeXJy KacaTeIbHON W XOpAOW MpU pelIeHUH T€OMETPUUYECKUX
3amad. Jloka3plBaTh W MPUMEHATH TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOPA,
O MPOU3BEIAEHNUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

BrnageTs noHsiTHEM KOOPAMHAT HA TJIOCKOCTH, pab0TaTh C YpaBHEHUEM MPSMOMN
Ha TJIOCKOCTH. BianeTs MOHATUSIMHU yrioBOro ko3¢ uireHTa u CBOOOJHOTO YJjieHa,
NOHMMATh WX TE€OMETPUYECKUNA CMBICI M CBSI3b yIJOBOro Koddduimenra
C BO3pacTaHWeM U YyObIBAaHWEM JHHEWHOW (YyHKIUH. YMETh pemaTh METOI0M
KOOpAWHAT 3aJayd, CBSI3aHHBIE C MApPAICIBHOCTBIO M MEPIEHANKYISIPHOCTHIO
MPSIMBIX, IEPECEUCHUEM MPSIMBIX, HAXOXKJIEHUEM TOUYEK MEPECEUCHHSI.

BoiBomuTh ¥ BIAIETh YpPaBHEHHEM OKPYKHOCTH. Vcmonb3oBaTb METO[
KOOPAMHAT JJIs HAXOXJICHUS IIEPECEYEHHM OKPYKHOCTEM W MpsMbix. Bianets
dbopMynamMu paccTOSHHS OT TOYKH JO TNPSIMOW, TUIONIAAW TapajuieiorpaMMa
B KOOpJWHATaX, UMETh MOHATHE OO0 OpHUEHTHUpOBaHHOW TwIomaAu. [lomp3oBaThCS
METOJIOM KOOPJMHAT Ha TJIOCKOCTH, IPUMEHSTh €TI0 MPU PEIICHUU T€OMETPUUYECKUX
U MPaKTUYECKUX 3a1a4. [[puMeHsATh METO] KOOPJIUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX

reoOMCTPHUICCKHUX 3a/ja4dax.
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Brnanerr mnoHsiTueM BekTOpa. YMETh CKJIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha 4YHUCJO, BIAJeTh MPaBWIAMHU TPEYroJbHUKAa U Mapajuiesiorpamma.
Brnanerp mpakTUUECKUMU HMHTEPHPETAIUSIMH BEKTOPOB. YBEPEHHO IMOJIh30BAThCS
KOOpAMHATaMU BeKTopa. BiajgeTs clioKeHUeM U BEIYUTAHUEM BEKTOPOB, YMHOKEHHEM
BEKTOpA HA YKCIIO B KOOPJAUHATAX.

Nmets mpencraBienue o 0Oasuce (Ha IUIOCKOCTH). PackianplBaTh BEKTOPHI
no ©Oasucy. PackianpiBaTh BEKTOpPhl CHJI C TIOMOIIBIO  MPOCIUPOBAHUS
U TPUTOHOMETPUYECKUX  COOTHOIICHUH. [IpUMeHSATH TONydeHHBbIE  3HAHUS
B MPOCTEUIINX (PU3HMUECKUX 3a/1a9ax.

Brnanerp mNOHSATHEM CKaJsIpHOTO MPOU3BEICHHUS BEKTOPOB, IMOHMMAaTh €Tro
TCOMETPUYECKUN CMBICT U YBEPEHHO TOJIb30BATHCS €r0 BBIPAXKEHUEM B JICKAPTOBBIX
KOOpJMHATaX. 3HATh JIUCTPUOYTUBHOCTHh CKAJSIPHOTO TPOU3BEACHUS U €ro CBS3b
c  mpoerupoBaHueM.  IIpumeHATH  CKaJdspHOE  TPOU3BEICHHE  BEKTOPOB
IUIsT HaXOXKIEHUs [JIMH W YrioB. PemaTe reoMeTpu4ecKkhe 3aJadd C IMOMOIIBIO
CKAJIIPHOTO TMpou3BeAeHus. lCronb30BaTh CKaJISPHOE IPOU3BEICHHUE BEKTOPOB
B aire0pandeckux U GU3nYecKux 3agavax.

Brnanerp NOHATUSMHM TPaBUIBHOIO MHOT'OYTIOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI 1yTH OKPY>KHOCTU U paJluaHHOW MEPBI yIJIa, BBIYUCIATH ILUIOUIAb Kpyra 1 €ro
yacted. [Tonumats cMbich uncia w. [IpuMeHsITh NOJy4eHHbIE YMEHHS IIPU PELICHUH
NPAaKTUYECKUX 3ajad. 3HAaTh HMCTOPUYECKHUE CBEACHHS 00 W3MEpPEHUU [JIMHBI
OKPY>KHOCTH U IUIONIAAU KpyTa.

Nmets npencraBieHue o mpeodpa3oBaHuM IJIOCKOCTH, O IBIKCHHUIX. HaxoanTh
OCH, TICHTPHl CHUMMETpPUH (UTYp, LEHTPHl IMOBOPOTA, HAXOIUTH KOMIIO3UIIUU
npocTeimux npeodpazoBanuil. [IpUMEHSATh IBHKEHHUS IUIOCKOCTH NIPHU PEUICHUU
r€OMETPUYECKHUX 3a/1a4.

[IpuMeHsATh MONYYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJIEIN IJIA 3a7a4 peajbHON >KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TIPUMEHEHHMEM TOJ00Md MW TPUTOHOMETPUUECKUX (PyHKIUN (MOIB3YsICh, TIe

HEOOXO0AMMO, KATbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHnoBaHue
Ne | pasgesioB uTem kypca | Koanuecrso ®opma padboTbl/XapaKTePUCTHKA
IIporpamMmmHoe coaep:xkaHue
n/m 4acoB NeiTeJIbHOCTH 00Yy4aIOIUXCS
1 Uucna v BBIUKCICHUS. Pemenue 3agau nosbinieHHON cinoxxkHocTH | McciienoBaresbeckass padoTa: [€IMMOCTh U €€
JleauMocTh Pemenune 3amau Ha J€IUMOCTb. CBOMCTBA.
Apudmernyecknii METO/T pemienust | JIMcKyccHusi: COOTHECEHUE THUIA 3aJa4yd M MOJICIIH.
CIO’KETHBIX 3aj71a4 CpaBHeHne apu(dMeTHUecKoro M anredpamdecKkoro
METO/la pEIIeHHs 3a7a4; JOCTONHCTBA U HEAOCTATKH.
MaremaTH4ecKkoe COPEBHOBAaHHE — peELICHUE
CIOXKETHBIX 33Ja4 Pa3HbIMU METOAAMU
2 OceBast cuMMeTpust ®durypsl ¢ oceBoit cummetpueit. [Ipumepsr | UcesienoBaresibckass pa6ora (B TOM  4ucle
CUMMETPHUH B OKPYKAIOLIEM MUPE C UCIIOJIB30BAHUEM «MAaTEMATUUYECKUX ITAKETOBY).
IMocTpoenune MojeJeii (B TOM qucie
C UCIIOJIB30BAHUEM «MAaTEMATUUYECKUX ITAKETOBY).
IIpoekT: cuMMeETpuUsl B OKPYKAIOILEM MUpE
3 AnreOpanueckue 5) Crenenn, MHOrowieHsl, npeodpasoBanue | [IpakTHKYM O pelIeHHIO 3a1a4.
BBIpaKEHUS MHOI'OYJIEHOB, IeMCTBUs ¢ MHOrouleHamu. | UcciienoBaresnbckas padora: Kak HalWTH KOpPEHb

MHorowieHn crangaptHoro suja. Creness
MHOT'O4JIeHa.

Kopuu MHorounena. Haxoxnenune kopHeil
MHOT'O4JIeHa.

Jloka3aTenbCcTBO TOXKIECTB.

Pa3znrbie

oAXO0AbI K J0Ka3aTClIbCTBY

TOXIACCTB

MHOro4jeHa?
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MHOroyrojibHUKI

U reOMETPUICCKUC

CymMMa  BHYTPEHHHUX  YIJIOB  MHOIO-

YTOJIbHUKAa U BHCHIHUX YIJIOB BBIIIYKJIOI'O

HccnenoBarenbckass paGora (B TOM  4HCIE

C HCIOJIB30BAHHUEM «MATCMATHUYCCKUX HaKeTOB»):

HEpaBEHCTBA MHOI'OYTOJIbHHKA. reoMeTpUUYECKrEe HEPaBEHCTBA.
CooTHomeHust MeXIy cTopoHamu U yriamu | [IpakTMKyM 1O  pelIeHHI0  NPaKTHKO-OpUEH-
TPEYroJIbHUKA. TUPOBAHHBIX 3a/1ay.
HepaBeHcTBO TpeyronbpHuKa. MopeanpoBaHue C IOMOIIBIO  IPOrPaMMHBIX
HepaBeHcTBO 0 JuIMHE IOMAHOM. CpeACTB
HepaBeHcTBO MeXy MNepreHAUKYIIpOM
Y HAKJIOHHOM.
PaccrosHue 0T TOYKH 10 IPSIMOU

OyHKIUH ITouck obmactu ompenenenust u MHoxkectBa | MceieqoBaresibeckass padora (¢ HCIONB30BaHHEM

3HA4YeHUH QyHKIUU.

Hcnonp3oBanne pa3iaM4HBIX  CIIOCOOOB
3aMaHus QyHKIIUH.

Ucnonbs3oBanue CBOMCTB byHKIUH
JUIsL aHanu3a TpaduKOB peanbHBIX 3aBU-
cuMocTe (Hynn (QyHKIHH, TPOMEKYTKH
3HAKOMOCTOSHCTBA (PYHKIIUHU, IPOMEKYTKHU
BO3pacTaHus © YyObIBaHHS  (YHKIUH,
HauOomnpllee W HaWMEHbIIEe 3HAYCHUS
GbyHKIHN).

I'paduku, KycoyHO-3a/1aHHBIE (YHKITUH

«MaTeMaTUYCCKUX MAKeTOB»): B TOM  YHCIIE
CpaBHCHHE CBOWCTB (YHKIMH W UX TpapuKOB
B 3aBHCHMOCTH OT IIapaMeTPOB

FeOMeTqueCKHe MECTa
TOYCK

B3aumHOe pacnosiokeHue OKpYKHOCTH
Y IPSIMOM.

[Ipumepsl reoMeTpuuecKuX MECT TOUYEK
Ha MJIOCKOCTH.

Meroax  reoMeTpuU4ecKMX  MECT  TOYeK
MIPH PEIIEHUH TEOMETPUUECKUX 3a1a4

IIpakTUKyM: NpPaKTUKO-OPUEHTUPOBAHHBIE 3aJauu
Ha B3aUMHOE€ PAaCIHOJIOKEHHE OKPYKHOCTHU U MPSAMOM.
CamocTosiTeJIbHOE OTKpBbITHE: 4TO Takoe [MT?
IIpakTukyM 110 pemieHuto 3agad Ha [MT
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7 YpaBHEHHUS U CUCTEMBI 6 Jlunelinpie ypaBHEHHSI M UX cucteMbl. | CaMOCTOSITeIbHOE OTKpbITHE: JIMHEHHBIE
ypaBHEHUN Onpenenenue uucia KOPHEHW JIMHEHHOrO | ypaBHEHMS W HEpPAaBEHCTBA C IapaMeTpaMu U HX
YPaBHEHUS. CHUCTEMBI.
Pemenne JIMHEHHBIX ypaBHeHu#, | MccinenoBarenbckass padora (B TOM  yucie
coJlepXkalmMx 3HaK Moayis. PemieHue | ¢ HCHOIb30BaHUEM «MAaTE€MaTUYECKUX IAKETOBY):
JUHEWHBIX YPAaBHEHUH C MapaMeTpaMH. JMHEWHBIE YPaBHEHHUSI, COACPIKAIIME 3HAK MOJYJIA.
Pemenne cucrem nuHelHbIX ypaBHeHMHl | [IpakTHKyM 1o pemeHuro 3axad: OT MPOCTOro
pPa3HBIMU METOJAMHU K CII0XKHOMY — PELICHUE CHCTEM JIMHEHHBIX
YpaBHEHUI pa3HbIMU METOJAMH.
MaremaTnueckoe COpPeBHOBAHHME —  pEUICHUE
MaTEMAaTUYECKUX 3a]a4 10 TeME
8 IToctpoenus 4 O6ocHOBaHUS MPOCTEHIIMX NOCTpOeHUH, | JIMCKyccHsi: Kakhe 3aJadyd  MOXHO  pEHIUTh
C IOMOUIBIO LIUPKYJIS STanbl 3aJa4yd Ha IOCTPOEHUs, pEIIEHHE | ¢ TOMOLIBI0 LHPKyns W nuHelku? Kak pemars
U JIMHEWKHU 3a1a4 Ha  IIOCTPOCHHUE HUPKYJIEM | 3a7a4y Ha noctpoeHue? UTo Takoe uccienoBaHUe
Y JINHEUKON MPU pelIeHUH 337a41 Ha MOCTpOeHue?
IIpakTHKYM IO PEMIEHUIO 3aad.
MaremaTH4yeckoe COpeBHOBaAHHE — PEIICHUE 3a7a4
Ha IIOCTPOEHHUE
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOT'PAMME
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8 KVIIACC

HaumeHnoBaHue
Ne | pasgesnoB uTeM Kypca | Konnuectso ®opma padboTbl/XapaKTepHUCTHKA
IIporpamMmmHoOe coaep:xkaHue
n/n 4acoB AeATeJIbHOCTH 00y4aloLIMXCH
1 Uucna v BbIYKCICHUS 2 KBanpatubiit kopeHb. Boinmonnenue onepauuil | [lpakTukyM 1o pemieHHio 3ajaad: OT MPOCTOro
C MPpaLMOHAIBHBIMY YUCIAMU K CJI0)KHOMY
2 Anrebpanueckue 2 HpobHo-panmonanbabie BeipaxeHus. Crenenn. | [IpakTUKYM MO pemieHHio 3afad: OT MPOCTOrO
BBIpaKCHUS BreimonHeHne TOXIECTBEHHBIX MpPeo0paso- | K CIOKHOMY
BAHNW pPAllMOHAIBHBIX BBIPAXKECHUU
3 | LenTpanbHast 4 dopmynupoBKa ompeneneHus u  jao0ka3a- | MccienoBatenbekasi padora (B TOM uucie
CUMMETpUs TEJIBCTBO CBOMCTB LEHTPAJbHO-CUMMETPHY- | C HCIIOJb30BAHUEM «MATEMaTUUECKUX MAKETOBY):
HBIX QUTYD. CBOICTBA IEHTPATbHO-CUMMETPUIHBIX (QUTYD.
lenenne ortpe3ka Ha paBHble 4acTd | IIpoekT: 1eHTpanbHas CUMMETpPUS B OKpy-
C IOMOUIBIO [UPKYJIS U JIMHEHKHU KAIOIIEM MUpE.
CaMocTosiTe/JIbHOE OTKPBITHE. KaK BBIIIOJIHUTh
JieJieHue oTpe3Ka Ha paBHbIE 4acTH
C IOMOLIBIO UPKYJIS U JIMHEUKHU
4 | YpaBHeHus 5 KBanparsble ypaBHEHus. HccaenoBarenbckas padora: paBHOCUIBHOCTh
1 HEpaBEHCTBA Ornpenenenne paBHOCUIBHBIX YPaBHEHUH. U CIeJCTBHE.
IIpumeHeHnEe CBOWMCTB YpaBHEHUW C OJHOM IIpakTHKYM 1O PELMICHUIO CIOKETHBIX 3a/1a4.
HEePEMEHHOM. [IpakTUKyM 1O peuIeHuIo 3ajad: OT MPOCTOro
Ornpenenenue KOIMYECTBA JAECHCTBUTENBHBIX | K CIIOKHOMY — IpOOHO-PALIMOHAIIbHBIE YPAaBHEHUS.
KOpHEW KBaJAPaTHOrO ypaBHEHMUS. HccaenoBatenbckass paGora (B TOM 4HcIie
Pemienune npoOHO-paniioOHaNbHBIX YPABHEHHH, | C UCIIOIB30BAHUEM «MAaTEMAaTHYECKUX MAKETOBY):
CBOISIIMXCS K JINHEHHBIM WJIM K KBaJIpaTHBIM | rpaduyeckast MHTEPIpETalus ypaBHEHHH C IBYMS
YPaBHEHUSM, UCIIOJIb30BAHUE METOMA 3aMEHBl | IEPEMEHHBIMHU.
MIEpEMEHHOM. MopeanpoBaHue pa3IMYHbIX CUTyalUd
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Pemenne TekCTOBBIX 3adau anredbpanyeckum
croco0oM: mepexoJ OT CJIOBECHOH ¢opmy-
JUPOBKM YCIOBMS 3alaud K anreOpandeckoi
MOJIENIM IIYTeM COCTaBJICHUS YpaBHEHUS,
pelieHue COCTaBJIEHHOI O ypaBHEHUS;
HMHTEpIpETaLns pe3yabTara.

I'paduueckass wuHTeprpeTanus YypaBHEHHH

C IByMs NICPEMCHHBIMHA

IIpeoGpazoBanue BBenenune nonstus npeodpazoBaHus NOA00HS CaMocTosiTeJIbHOE OTKPBITHE: 4YTO  TakKoe
nmoaoous ¥ TOH00HBIX PUTYp. npeobpa3zoBaHue mMog00ms?
CooTHomieHus1 B MOA00OHBIX (PUTypax HccaenoBarenbeckas padora (B TOM dYHCIe
C UCTIOb30BAHUEM «MATEMAaTHUYECKUX MAKETOBY):
49T0 Takoe (pakran?
IIpakTHKYM TIO PEMIEHUIO 33]a4
YpaBHEHUA Pemenne cucrteM ypaBHeHWH, B KOTOpPhIX oAHO | [IpakTHKYM IO pemeHuo 3aaay.

U HEPaBEHCTBA!
CHUCTEMBI YPAaBHCHU;
HEpaBEHCTBA

W3 ypaBHEHUW HE SBISETCS JIMHEUHBIM.
I'paduueckas  WHTEpHpeTanus  penIeHHs
YpaBHEHUS C ABYMS MEPEMEHHBIMH U CHUCTEM
YpaBHEHHUH C IBYMS NEPEMEHHBIMU.

Pemenne HeNMHEHHBIX HEPABEHCTB MW UX
cucteM. PelnieHue HepaBeHCTB, COAEPIKaAIUX
3HAaK MOJYJIS.

N300pakeHune pernieHusl HEpaBEHCTBA C OHOMN
MEepEeMEHHON W  CHUCTEMBl  HEPaBEHCTB
Ha KOOPJAWHATHON MPSIMOW, 3aMUCh PEIICHUS
C IOMOIILIO CUMBOJIOB.

HepaBeHcTBO ¢ ABYMS TEPEMEHHBIMU.
I'paduyeckuit  MeTOn  pemIeHUS  CHCTEM
HEPABEHCTB C IBYMs MEPEMEHHBIMU

CamocrosiTe1IbHOE  OTKpbITHE. Tpaduueckas
UHTEPIpETAlsl PEUICHHUs] yYPaBHEHHUS C ABYMs
NIEPEMEHHBIMU U CHCTEM YpaBHEHUH C JBYMS
NIEPEMEHHBIMU.

IIpakTHKYM 10 pEMICHUIO 3a4a4.
HccnenoBarenbckass padora (B TOM 4YHCTe
C UCIIOJIb30BAHUEM «MAaTEMaTHYECKUX MAKETOBY):
rpadUUeCcKrii METO PELICHUsI CHCTEM HEPABEHCTB
C IBYMs IE€PEMEHHBIMU
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7 Jloka3zarenbcTBa 3 OueHka 3Hau€HUs BBIPAXKEHUSI C HCIOJIb- IIpakTn4yeckast padora: MOCTPOEHUE MOJETIECH —
HEPaBEHCTB 30BaHMEM HEPABEHCTB. HEPaBEHCTBO KaK MOJEJIb peaabHOll CUTyalHH.
[Ipumenenue cBoiicTB HepaBeHCTB B xone | CamMocTosiTe/IbHOE OTKpPbITHE: METOJIbI
pelIeHus 3a1a4. JI0Ka3aTesbcTBa HEPaBEHCTB.
OmnpenesneHne paBHOCHIIBHBIX HEPABEHCTB. MaTteMaTH4YecKoe COPeBHOBaAHHEe — pelLIeHUe
Jloka3zaTenbCcTBO HEPABEHCTB. 3a/1a4 pa3HbIMU METO/IaMH.
Pemenne TtekcToBBIX 3agau ¢ mnomolnblo | MceaenoBareabckas padora: JIMHENHOE
JIMHEHWHBIX HEPABEHCTB C OAHOM MEPEMEHHOMN. | HEPABEHCTBO C OJTHOW MEPEMEHHOMN € TapaMeTPOM
HccnenoBanue  JTMHEHHOrO  HEPAaBEHCTBA
C OTHOM IIEPEMEHHOMU C MapaMeTpoM
8 | [IpsimoyromnbHbIE 3 JlokazaTenbCcTBO COOTHOIIEHUM Mexay | [IpakTuKyM 10 pEmeHHI0 TPaKTHKO-OPHEH-
TPEYrOJIbHUKH OPONMOPIHOHAIBHBIMA OTpPE3KaMU B MPSMO- | TAPOBAHHBIX 3a1ad.
YTOJIBHOM TPEYTOJIbHUKE. CamocrosiTe/IbHOE OTKPBITHE: 4YTO 5 3HAIO
[IpuMeHeHne COOTHOIICHUH TIPU PENICHHUH | IPO NPSIMOYTOJIbHBIA TPEYrOJIbHUK?
reoMEeTpUUYECKUX 3a/1a4 MaremaTH4yeckoe COPeBHOBAHHME — DEIICHHE
3a/1a4 pa3HbIMH METOAAMU
9 | ®yHkIUK 2 [Touck obmactu ompexneneHuss u MHokecTBa | McciienoBarejibckasi padora (B TOM dmHCIE
3HAYeHUH QyHKIUU. C MCIOJIb30BAHUEM «MATEMATUUYECKUX MAKETOBY):
I'padux  ¢yHkmuu  k/X. @DyHKIUA BHOa | KCCIIeTOBaHHE PYHKIIAMN.
(ax + b)/(cx + d) CamocTosiTeJIbHOE OTKpbITHE: (QYHKIUS BUIA
(ax + b)/(cx + d)
10 | Yucna v BBIYMCIICHUSA: 5 ®opmynupoBka omnpenenenus genumoctu | McesenoBaresbekas padora: 1eIMMOCTb.
JeIUMOCTb HalleJlo, YHCeNl, CpaBHUMBIX 1O JaHHOMY | CaMocTosiTeIbHOE  OTKpPbITHE: CpaBHEHUE
MOJYJIIO. 0 MOAYJIIO.
BrinosiHeHue neneHust ¢ OCTaTKOM. [IpobsieMHBII NPAaKTHMKYM: pelIeHHe 3ajaad
JlokazatenbCcTBO W NPUMEHEHHUE CBOMCTB | HA TOHUCK OCTaTKOB CYMMBlI U MPOU3BEACHUS
CpaBHEHUH 110 MOJYIIIO. 0 MOAYJIIO.
Haxoxnenne ocTaTkoB CcymMMmbl U npous- | MaremaTH4eckoe COPeBHOBAHHME — DEIICHHE
BEJICHUS 110 JAHHOMY MOAYJIIO 3a/1a4 Ha JCJIMMOCTb U CPAaBHEHHUE 1O MOAYJIIO
OBUIEE KOJIMYECTBO 34

YACOB 11O ITPOI'PAMME
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9KJIACC

HaumeHoBanue
Ne | pa3gesioB u TeM Kypca ®opma padoThI/XapaKTePUCTHKA
IIporpamMmHoOe coaep:xaHue
n/n AeATeJIbHOCTH 00y4aloLIHXCH
1 VYpaBHeHUs buksanpatHbie YpaBHEHUS. Meroas! | CamocTOsITEILHOE OTKpBITHE: pelieHue

1 HEPABEHCTBA:
YpaBHEHUS,
HEPABEHCTBA U UX

CHCTEMBI

PaBHOCHUJIBHBIX ~ IPEe0Opa3OBAaHUM,  3aMEHBI
NIEPEMEHHOM, rpaduueckoro MeToaa
IpH peIICHUH ypaBHEHUN 3-i1 u 4-ii cTeneHei.
Pemenne HepaBeHCTB, COAEpKAIUX 3HAK
MOJYJIS.

HepaBeHcTBO ¢ IByMs IEpEMEHHBIMU.
[TpumeHneHnune rpaduueckoro MeToaa
pelIeHns CHUCTEM HEPAaBEHCTB C JABYMS
HIEPEMEHHBIMU.

Pemenne npoOHO-paiMoHaIbHBIX YpaBHCHUI
Y HEPaBEHCTB.

rpauKoB

ITocTpoenue YpaBHEHUH,

B TOM 4YHUCJIIC C HCIIOJB30BaHUCM I_II/I(i)pOBBIX

pecypcoB.

I'paduueckass  uwHTEpHpeTanus  pPELICHHUS
YpaBHEHUS C IBYMs IEPEMEHHBIMU U CUCTEM
ypaBHEHUH C IBYMsI IEPEMEHHBIMHU.
UccnenoBanue CUCTEM HEeJIUHEHHBIX
ypaBHEHUH C TapaMeTpoM.

Pemienue HepaBeHCTB C ABYMS MEPEMEHHBIMU

H UX CUCTEM

ypaBHeHUH 3-i 1 4-i1 cTeneHeH.

IIpakTHKYMBI 110 PEIICHHUIO 33a4: OT MPOCTOrO
K CJI0)KHOMY — JIPOOHO-PAIMOHAIbHBIC YPaBHEHHUS
1 HEPaBCHCTBA.

HccnenoBateibeckue padoThI: pelIcHHE 3a/1a4
C mapaMeTpaMu — aireOpamdeckuM METOJ0M;
rpapudeckumM  MetogoM (B TOM  YHCIIE

C HUCIIOJB30BAHUECM «MATCMAaTHUYCCKUX HaKeTOB»)
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Pemenue
TpEyroJbHUKOB

DopMyIibl IPUBEIECHUS.

Pemlenne npakTudyeckux 3agad4 € HCHOJb-
30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB.

®opmyna ['epona. Dopmyna niomwanu
BBIITYKJIOIO YETBIPEXYI OJIbHUKA.
CooTHolEHUsT MEXIYy TPUTOHOMETPUUYECKUMU
GyHKIUAMU.

[Tpocreiimne Gopmynsl NPUBEAEHUS U3 T'€O-
METPUYECKUX COOOpaKEeHHI.

Pemenne 3amad ¢ MCHONB30BAaHUEM TEOPEM
KOCHHYCOB U CHHYCOB, HaX0JECHHUE pajguyca
OMUCAaHHOW OKPYKHOCTH

IIpakTHKYMBI 110 PELICHUIO 3a7ad.
MaremaTH4yeckoe COPeBHOBAHHUE — DEIICHUE
reoMeTPUUYECKUX/IPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4 pasHbIMU METOJaMHU

AnreOpanueckue
BBIpAKCHUS

Crernensp ¢ pallMOHAIBHBIM MTOKa3aTeleM.
Onpezaenenne KOpHS N-M CTENEHU U CTENEHU
C palOHAJIbHBIM [1OKa3aTeNIeM.

[Ipumenenune omnepanuu H3BJICYEHHUS KOPHS
N-if CTENEHH, UCTIOIb3Ys TPU HEOOXOAMMOCTH
KaJIbKYJISATOP.

Boruucnenue 3HavyeHUs CTENEHU C paluo-
HaJbHBIM IOKa3aTeleM.

Onenka 3HauYeHWH KOpHA N-Ml  cTemeHwH,
3HAYCHUE CTENEHW C palMOHAIbHBIM I1OKa-
3aTelleM IEIBIMH YHCIAMH M JCCIATHYHBIMU
JIpOOsSIMU.

CpaBHeHHe U©  yHOPAJOYMBAHUE  paIHO-
HallbHBIX W UPpPalMOHAIBHBIX  YHCET,
3aMMCaHHBIX C MTOMOIILIO KOPHSI N-i CTENeHH,
CTEINEHU C palliOHAIBHBIM MTOKA3aTENIEM.

I[IpakTHKyM 1O PEIICHUIO 33/a4y: OT IPOCTOTrO
K CIIOKHOMY.
MartemaTn4eckoe cOpeBHOBaHHE
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BbinonHeHHe TOXJIECTBEHHBIX IpeoOpa3o-
BAHUH BBIPAXKEHMI, CONEPKAIMUX KOPEHb N-U
CTENEHH, CTENEeHb €  PALUMOHAIBHBIM
II0Ka3aTesneM

ITomobue
TPEYrOJIbHUKOB

TeopemMbl O TPOHW3BENEHUH OTPE3KOB XOPJ,
TEOpPEMBI O MPOU3BEIICHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBajapare KacaTeabHOW, TEOPEMBI
Uessl 1 Menenas.

HccnenoBanne, B TOM YHCIE C TOMOIIBIO
U(PPOBBIX PECypCOB, M3y4aeMbIX KOHGMHUTY-
pauui.

[IpuMeHeHrne MaHHBIX TEOpEM MpPHU PEIICHUHN
TeOMETPUUYECKUX 3a/1ad.

3HAKOMCTBO C TOHSTHEM T'OMOTETHH, C €ro
OpUMEHEHHUEM, B TOM YHUCJE B MPAKTUYECKUX
CUTYaIUsAX

CaMocTOsiITeIbHOE OTKPbITHE (B TOM 4YHCIE
C UCTIOIB30BAHUEM «MATEMATHUYECKUX MAKETOBY):
Teopemsbl UeBsl 1 MeHenas.

IIpakTHKYM 110 pEeHICHUIO 3aJad.

IIpakTHKYyM 10 MOCTPOEHHUIO JAMHAMHYECKHX
MOJENEN ¢ MOMOIIBIO NPOTPAMMHBIX CPEACTB.
HccnenoBaresbckas padora ¢ [IOMOMIBIO
MPOrpaMMHBIX CPEJCTB: TOMOTETHS U €€ CBOMCTBA

OyHKIUU

[onsaTHe «pyHKIHS.

[Ipumenenne CBONCTB  (QyHKIUH: HYIH
(GyHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
¢byHKINH, IPOMEKYTKH BO3pacTaHus
U yObIBaHMS (DYHKIMU, YETHBIE M HEYETHBIC
¢byHkuuu, HauOonbliee U HaWMEHbIIEE
3Ha4YeHMs GYHKIUHU MPU PEHICHUH 3a1a4.
[MocTpoenue rpadukoB GyHKIMI ¢ TOMOUIBIO
npeobpa3zoBaHui BUAA:

f(x) =f(x) + a; f(x) = f(x + a); f(x) = kf(x),
f(x) =f(| x ), () = [ f(x) |.

PacnosnaBanue CTENEHHBIX byHKIUH
H IMOCTPOCHUC 3CKHU30B Fpa(l)I/IKOB CTCIICHHBIX

HccnenoBarenbckas paGora (B TOM 4YHCIE
C HUCIIOH30BAHUEM «MATEMAaTHUYECKUX MAKETOBY):
[ToBenenue byHKIIUN u ee  rpaduka
B 3aBUCHMOCTH OT IapaMeTpa.

IIpakTHKYMBI [0 pEHICHUIO 3a/ad: MOCTPOEHUE
rpadukoB GyHKIHHA Y= VX , Yy = 3VX, y = | X |;
C TMOMOUIbI0 TNpeoOpa3oBaHUN H  IMpPOBEpKa
C HUCIIONIb30BaHUEM IPOrPAMMHBIX CPE/ICTB
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(GyHKIMH ¢ HaTypaJbHBIMU I1OKa3aTeJIsIMU
pa3HOM YETHOCTH.

Hcnonp3oBanue CBOWCTB rpaguKoB
CTENEHHbIX (YHKIUH C HaTypaJbHBIMU
[OKa3aTeassMM IPU peLIeHUH 3a/au.

[Toctpoenue rpadukoB ¢GyHKIUH Yy = Vx,
y=3x,y=|x]

MeTton koopiHAT

[TapannenbHOCT M NEPHEHIUKYISIPHOCTH
OpsIMBIX (depe3 yrioBoil K03 (HUIIHEHT).
Haxoxnenne mepecedeHUNM  OKPYXHOCTEN
U OpsAMBIX B KoopauHatax. Dopmyna
paccTOAHMUSA OT TOUYKH J10 NMPSIMOM.

IImomane mapamienorpaMMa B KOOpAWHATAX,
HOHATHE 00 OPHEHTUPOBAHHON TIJIOMIA/IN.
IIpumeneHne MeTOAa KOOPAUHAT B IPAKTHKO-
OpPUEHTHUPOBAHHBIX F'€OMETPUUYECKHUX 3a1adax,
HCCIIEOBAHUE MPHIOKEHUS MeToAa
KOOPJIMHAT B BBIYMCIUTEIBHOW MAaTEMAaTHKE

u nH(popmMaTHKe

CamocTosiTeJIbHOE OTKPBITHE: KaK pEUIUTh
TEOMETPHUYECKYIO 3a7ady ¢ IMOMOIIBIO0 armmapara
anreOpsI?

HccnenoBatenbckass pa6ora (B TOM 4YHUCIE
C UCIOJB30BAHUEM «MAaTEMaTHYECKUX MAKETOBY):
pelIeHre MpPaKTHKO-OPHEHTHPOBAHHOW T'€OMETPH-
YEeCKOMW 3a/1a4Ml METOJJOM KOOpPINHAT.
MaTtemaTn4yeckoe COpPEeBHOBAHWE — pCEHICHHE
TEOMETPHYECKHX 3a7a4 Pa3HBIMH METOIaMH

YucioBeie
OCJIEA0BATEIILHOCTH U
MpOTrpeccuu

Onpenenenre BUIOB IOCIEA0BATEIbHOCTEM:
OrpaHUYEHHas IOCJIEeA0BaTEIbHOCTb, MOHO-
TOHHO BoO3pacTaromias (yObIBaromias) mocieno-
BaTesnbHOCTh. [lpencraBieHne OECKOHEUHBIX
NEPUOINYECKUX APOOEi B BUJE OOBIKHOBEHHBIX.
3HAaKOMCTBO C  TOHSATHEM  CXOJIUMOCTH
MOCJIE0BATEIbHOCTH, HAaXOXJEHHE CYMMBbI
OeCKOHEYHO YOBIBAIOIIEH TIeOMEeTPUYECKOM
IPOrPECCUMU.

[Ipumenenue MeTo/aa MaTeMaTHUYECKOM
UHIYKIUU

HccaepoBaTenbckas pabora: ITOBEJICHHE
MMOCIEeA0BATEIbHOCTEH — OT THITOTE3Bl IO JOKa-
3aTEeIbCTBA.

Jduckyccussi Ha OCHOBe pelleHUs 3aaa4:
sBasgeTcs 11 MMU yHuBepcanbHbIM?
CamocrosiTesibHOe OTKpbITHE: MMU — MeTon
JI0Ka3aTeNbCTBA: CyMMa  YJIEHOB  MOCJENO-
BaTEIILHOCTH.

IIpakTHKYM MO PEIICHUIO 337a4: 10Ka3aTeIbCTBO
HEPABEHCTB U I0Ka3aTeNbCTBO AenuMmoctu MMUI
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8 JIBMOKEHUS TNIOCKOCTH

HentpanbHas  cummerpus. lleHTpanbHO-
cumMerpuunsle ¢urypsl. IloBopor. Ocepas
CUMMETpHSL. durypsl, CUMMETPUYHBIE
OTHOCHUTEJIBbHO HEKOTOPOH OCH.

[TapannenpHblid nepeHoOC.

[lonarune pABWXKEHUS ©W  €r0  CBOWCTBA.
PaBenctBo ¢uryp.

[IposiBieHuss  cUMMETpUHM B TIPUPOJIE,
JKUBOIHUCH, CKYJIBIITYpPE, APXUTEKTYpE.
Komnozuuu JBUKECHUMN (mpocreitmue
IPUMEPHI).

IlpumeHeHHEe B pEIIEHWH TI'€OMETPUUYECKUX
3a1a4

HccaenoBarenbeckasas padora (B TOM 4YuCie
C UCIIOJIb30BAaHUEM TPOTPAMMHBIX CPEJCTB):
KOMITO3HIIUS TBUKCHHH.

CamocTosiTeJibHOE OTKpPBITHE: (OPMYIHPOBKA
BBEIBOJOB O CBOMCTBAaX KOMIIO3UIIUI ABMKCHUH.
IIpoexr:

npeoOpa3oBaHUs (aBHXKEHUS)

B UCKYCCTBE

OBHIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME
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