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HOACHUTEJIBHASA 3AIINCKA

OOmas xapakrepucTHKa Kypca

Hacrosimas pabouass mnporpaMma Kypca BHEYPOUYHOM JI€ATENbHOCTH
«TpynHble Bompockl MaTeMaTUKH. 7-9 kiaccel» pa3paboTaHa B COOTBETCTBUU C
TpeOoBaHUSIMH (eepaIbHOIO0 TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
ocHOBHOTO o0miero obpazoanus (ganee — GI'OC OOO) u HampaBiieHa Ha
OpraHU3alMI0 00YYEHUS] MAaTEMAaTUUYECKOMY COAEPKAHUIO, BEIXOIAIIEMY 3a PAMKHU
®denepanbHOil paboueld mporpamMmbl Mo ydyeOHoMy mpeamery «MartemaTukay
(0a30BBII YPOBEHb) OCHOBHOrO 0o01Iero oopazoBanus (nanee — OPII), ¢ yuerom
UCIIOJIb30BaHUS BUJIOB JCSITEIbHOCTU 00YYAIOIIUXCSI, OTJIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe llpocpammel yuumwieanucs ciedyroujue OOKyMeHmbl:

— nmucbMO MuHKcTepceTBa npocsenenus: Poccurickon @enepanuu otr S uros
2022 r. Ne TB-1290/03 «O HampaBiIeHUU METOAUYECKHX PEKOMEHJIAIMI» 10
OpraHU3allid BHEYPOUHOW JMESITEJIBHOCTH B paMKax pealu3alud OOHOBIICHHBIX
denepanbHbIX TOCYJApPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB HAYaJIbHOTO
001IEero ¥ OCHOBHOI'O 00ILIEr0 00pa30BaHUs;

— pacnopsikenue [IpaBurensctBa Poccuiickoit @enepanuu ot 19 HosOps
2024 1. Ne 3333-p «O0 yTBEpXJICHUM KOMILIEKCHOTO IIJIaHA MEPONPHUSATHN 10
MOBBIIICHUIO KaY€CTBa MAaTEMaTUYECKOr0 U €CTECTBEHHO-HAYyYHOro 0Opa3oBaHUs
Ha nepuon 10 2030 rogax.

AKTYaJIbHOCTH Kypca

B ycnoBusx peamusanvu TakoW CTPATETHMYECKOW 3a1a4M, KaK JTOCTHXKEHUE
TEXHOJIOTUYECKOI0 CYBEPEHUTETA CTPAHBI, IEpE]l MAaTEMaTHUYECKUM 00pa3oBaHUEM
B UHWCJI€ TJABHBIX IIOCTaBIICHBl CIIEYIONIUE LENU: Pa3BUTHUE TBOPUYECKUX U
UCCJIEIOBATEIBCKUX CIIOCOOHOCTEH OOydarommxcs, WX MOATOTOBKAa B TpOIEcCe
o0yudeHus MaTeMaTuKe K BBIOOpY mpodeccuil, CBI3aHHBIX C Pa3BUTHEM TOYHBIX U
€CTECTBEHHBIX HAayK M TEXHOJIOrMWA. Kak BaKHbBIM KOJIWYECTBEHHBIM I10Ka3aTelb
MOBBIIICHUSI UHTEpECA K MAaTEMATUKE BBIJIETSECTCSI POCT KOJIMYECTBA BHIITYCKHUKOB,
BBIOWPAIOIIUX HAa TOCYJapCTBEHHOW WTOTOBOM aTTeCTAllMl JK3aMEH IO
MaTeMaTUKe Ha MPOPUIHLHOM YPOBHE.

OcBoenne mpemnaraemoil IIporpammsl  cOCOOCTBYET MOBBIIIEHUIO Y
0o0y4Jaromuxcss YpOBHS MOTHBALIMU K HM3YYEHUIO MATEMAaTUKH, K MPOJIOJKEHUIO
nu3ydyeHust Mmarematuku B 10—11 kiaccax Ha yriayOJIeHHOM YPOBHE M OPUEHTHUPYET
Ha BBIOOp €IMHOTO TOCYIApCTBEHHOT'O JK3aMEHa MO0 MaTeMaThKe MPOQPUIHLHOTO
ypoBHa. Kpome Toro, ocBoenue mnpemsnaraemoro B I[Iporpamme conep:xkaHus
MO3BOJISIET PACHIMPUTh KPYr pellaeMblX MaTEeMaTUYEeCKUX 3a7ad 3a Cuer
BKJIFOUEHHUSI MPOOJIEMHBIX, HECTAaHAAPTHBIX 3aJa4, 3aJlay MPUKIAJHOTO XapaKTepa,
BBITIOJIHEHUSI HUCCIIEIOBATEIIbCKUX pPadOT, B TOM YHCIE€ C MEXIPEAMETHBIM



CoJIep)KaHHEM, U3YUYEHHUs JOMOJHUTEIBHBIX BOIMPOCOB KaK TEOPETUUYECKOr0, TaK U
MPaKTUYECKOT 0 Xapakrepa.

[IpenycmoTpennsie [IporpaMmoii BUIbI AESTEILHOCTU — UHAUBUIYaIbHAS U
rpynmnoBasi MPOEKTHass M HCCIENOBaTENbCKas AEATENbHOCTh — CHOCOOCTBYIOT
Pa3BUTHIO TO3HABATENbHBIX, PErYISTUBHBIX W KOMMYHUKATUBHBIX YMEHUU
oOyuaromuxcs. IIporpamMMa COOTBETCTBYET WjEE PACIIMPEHUS TPUKIATHON
HAIPABJICHHOCTH Kypca MaTEMaTHUKH HA YPOBHE OCHOBHOTO 00IIEero oopa3oBaHUs.
Peanuzammst kypca cmocoOCTBYET BBISIBICHUIO TAJTAHTIMBBIX M OJIAPEHHBIX
00yyYaromuxcs, NOJAEPKKE UX TAJTaHTOB U PA3BUTHUIO CLIOCOOHOCTEH.

B OOJBIIMHCTBE TeM Kypca IpEe/IoJiaraeTcs BBITIOJIHEHU E
UCCIIeI0BAaTENbCKUX pabOT. YueOHOe HcclieJoBaHuE 0 MaTeMaThKe B 7—9 kinaccax
IpernoiaraeT mojydyeHrne cCyObeKTUBHO HOBOTO JUIsl 00yYaroierocs pe3yjabrara u
HAnpaBJIeHO Ha (POPMUPOBAHUE MCCIENOBATEIbCKUX YMEHHI: BBbIJEICHUE
npoOJeMbl, OpraHu3alusl U aHaIW3 JaHHBIX, BBIJBUKEHHE TUIOTE3bl, IMPOBEpPKA
TUNOTE3bl, (OPMYJIHPOBAHHUE BBHIBOJOB U TMPEACTABICHUE pPE3YJNbTAaTOB Ha
rpaMOTHOM MareMmaTudeckoM s3bike. [Iporpamma Mosker ObITH BOCTpeOOBaHa
00yYarOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MAaTEeMaTHUKU, TOTOBSITCS K
Y4acTHIO B OJIMMITHAJIaX MIKOJLHUKOB 110 MAaTEMATHUKE U YIIIYOJICHHOMY HM3y4EeHUIO
MaTEeMaTUKH Ha YPOBHE CpeHEro o0mero oopa3oBaHusl.

Heab 1 3a1aum Kypca

Peanuzanus BHEypOUHOU IESITEIBHOCTH SIBIAETCA HEOTHEMIIEMOW YacCThbIO
oOpa3oBaTeIbHOTO Tpoliecca, obOecreunBasi B TOM  YHUCJIE BO3MOXKHOCTD
dbopmupoBaHuss 00pa3oBaTEIbHBIX MPOrpaMM Pa3IUYHOTO YPOBHS CIIOKHOCTH U
HAIPABJICHHOCTH C YY€TOM O0pa30BaTEIbHBIX MOTPEOHOCTEH M CIOCOOHOCTEH
00y4Jaromuxcs, BKJI0Yasi OJJapEHHBIX JETeH.

Hens Ilporpammer  — o0ecreyuTh WHAUBUAyAIbHBIC TMOTPEOHOCTH
oOy4Jaromuxcs B W3YYCHUHM COJACPKAHUS MaTEMaTHUKH, BBIXOISIIETO 32 PaMKH
nporpaMmbl 0a30BOT0 YPOBHS.

3apaum Kypca:

1. TloBbllieHWE YpPOBHS MaTEMaTUYECKONM MOATOTOBKU OO0YyYarolIUXCH,
pa3BUTHE YCTOMYMBOIO UHTEpEca K yueOHOMY npeaMery «MareMaTtuka.

2. Pa3BuTHe TBOPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHHS,
TEOPETUYECKOI'0 MBIIIUICHUSI 1 MaTEMaTUYE€CKOM MHTYUIIMH, YMEHHUI paccyx aaTh
JIOTUYECKU U aHAJM3UPOBATh CUTYALIUU.

3. VYranyOnenue u 3akperuieHHe O0a30BBIX 3HaHUM, (OPMHUPOBAHUE
YCTOMYMBBIX HABBIKOB PEUICHUSI HECTAHJAPTHBIX U OJUMIIMAJIHBIX 3a]1a4, OCBOCHUE
HECTaHJAPTHBIX MOAX0J0B U OPUTUHAIBHBIX PEIICHHI.



4. Os3HakOoMJICHME C JIONOJIHUTEIBHBIMU  pa3fiejlaMd  MaTeMaTHKH,
BBIXOSIINMU 32 paMKi 0a30BOTO Kypca.

5. Bocniutanue caMOCTOATENbHOCTH, HACTOMYUBOCTH M OPraHU30BAaHHOCTHU B
XOJ1€ pElICHHUs CIOXKHBIX 3a7a4.

6. Pa3BuTHe HABBHIKOB KOMAaHJIHOM pabOThI, JPYKECKOTO COMEPHUYECTBA U
3JI0pPOBOM KOHKYPEHIIMHU CPEIU CBEPCTHUKOB.

7. llomroroBka o0Oyd4aromuxcsi K Yy4YacTHUIO B IIKOJBbHBIX, PalOHHBIX,
TOPOJICKMX, PpErHOHaJbHBIX, BCEPOCCUUCKUX OJUMIIMANAX, KOHKypcax W
COPEBHOBAHMSIX 110 MaTEMaTHUKE.

8. IloBbllieHHE YpPOBHS TPaMOTHOCTH B  OOJACTH  HUCIIOJIb30BaHUS
«MaTEMaTUYECKUX TMaKETOB», OOECMEeYMBAIONIMX aBTOMATHU3AIMIO IPOIIECCOB
MOMCKa, aHalm3a, OoOpadOTKH, co3daHus, Iepeaadd, ¢GopMmanm3anuu (B BHUIC
CTaTUYECKUX M JMHAMUYECKUX TpadUKoOB, AMArpaMM U MPOYUX BU3YyaJTU3AIMM
pe3yabTAaTOB aHAJIW3a U MATEMAaTHYECKHUX 3aKOHOMEPHOCTE) B mpolecce yueOHou
NESTENHHOCTU MPU U3YYCHUH MAaTEMATHKH.

9. Pa3ButHe TBOpUYECKMX CIIOCOOHOCTEW, TEOPETUYECKOrO MBIIUICHHUS Ha
OCHOBE  HWCIMOJb30BaHMS  IUPPOBBIX  HWHCTPYMEHTOB (B TOM  YHCTE
«MaTEMaTUYECKUX T[aKeTOB») B 00JacTH MOACIUPOBAHUS, WMHUTALUM U
WHTEpIpeTalui a0CTPaKTHBIX MaTEMaTHYECKUX OOBEKTOB W 00pa3oB B BHUJE
pa3NUYHBIX BU3yalnu3alMid (B TOM 4YHUCJIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma paspaboraHa ¢ yuyeToM pekomeHjauuii denepanbHoi paboueit
nporpaMMmbl  BOCIHMTAaHHMsS. B 4YacTHOCTH, OHAa  YYWUTHIBAE€T  IICHUXOJIOTO-
NeJarornyeckue  OCOOEHHOCTH  COOTBETCTBYIOIIEH  BO3PACTHOM  KaTeropuu
0o0y4Jarommxcs.

Takum obpazom, peanuzayus Ilpoepammul  coodeticmeyem NOLYYEHUIO
Ce0YIOWUX Pe3yIbmamos:

— JOCTHXKEHUE 00 y4arOIIMMUCS TUTAHUPYEMBIX JMYHOCTHBIX,
METANpEeIMETHBIX ¥ TPEIMETHBIX pe3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yrayOJI€HHOMY YPOBHIO U3YYCHHSI MAaTEMATHKU;

— pa3BUTHE JUYHOCTU OOYyYaOMUXCsA, (POPMUPOBAHUIO U YAOBIETBOPEHUIO
UX COIIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEI;

— caMmopeanuzanus oOydJarouuxcsi 4Yepe3 ydyacTHE€ BO BHEYPOUHOM
NEeSATETbHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Npolecce

Bo ®I'OC OOO pmns o0si3aTenbHOr0 OOy4YEHUs YTBEPKIAEHBI J1BA YPOBHS
OCBOCHHMSI pabOYHX MPOTpaMM IO MaTeMaTHUKe: 0a30BbIN U yTriyOJeHHBIN, HAUMHAS
¢ 7 xnacca. ComepkaHue MporpaMMmbl 1Mo MareMatuke (yriayOJeHHBIH YpPOBEHb)
HAIlpaBJICHO Ha YJOBJICTBOPEHHE TOBBIIMICHHBIX 3alpPOCOB  O0yYarOUIUXCH,



CTpeMsIuuxcsa K ©Oojee TriayOOKOMY OCBOEHHIO TMPEAMETHBIX Ppe3yJbTaTOB.
[IporpamMmma Kypca BHEYpOUHOU JIESITENLHOCTH «TpyIHBIE BOIPOCHI MATEMATUKH»
HaIpaBJieHa Ha pacUIMpEeHHE 3HAHUN 00yYaroluXCcsl 0 MaTeMaTHKE sl KJIACCOB C
00s3aTeNIbHBIM 0a30BbIM YPOBHEM O0YUYEHHUSI MATEMATHUKE.

TemaTtnueckoe  IUIAHUPOBaHME B  MpPOrpaMMme  Kypca  BHEYPOUHOU
nesatenbHOCTH  «TpyAaHple  BONpPOCHI  MaTreéMaTUKW» COCTaBIEHO TakK, YTO
pacupeseneHue COIEpXKaTEebHBIX pA3[eioB B HEM CHHXPOHHM3UPOBAHO C
oOs3aTeNIbHOM ~ mporpamMmoil  6azoBoro ypoBHs. Peanuzamms — comepikaHus
npeiaraercs B GopMax, OTIMYHBIX OT ypouHbIX. ClenyeT OTMETUTh, YTO JaHHBIH
KypC B OCHOBHOW IIKOJE€ BBICTPAUBAETCA HE TOJbKO Ha pacUIMPEHUU
MaTEMaTUYECKOTO CO/epx aHusi 0a30BOr0 YpPOBHsS, HO M HAa MOBBILIEHWU YPOBHS
CJIOKHOCTH 3aJa4, IpearaéMbIxX I PEIICHMS.

Pabouas nporpamMma Kypca BHEYpOUHOU AesTelbHOCTU «TpyaHbIe BOMPOCH
MaTEeMaTUKH» NpeIHa3Ha4YeHa JUisl peanu3auuy B 7—9 Kiaccax W HamlpaBlieHa Ha
JOCTIKEHHE O0Yy4YaloIUMHUCS TUIAHUPYEMbIX pe3ysbTaroB. [locienoBaTenbHOCTh
M3Y4YEHUsI TEM Kypca COBIIAJAET [0 BPEMEHM C M3YYEHHMEM Kypca MaTEMAaTHKU
(anre6pbpl M TeOMETPHM) OCHOBHOM WIKOJIbI 0a30BOr0O YPOBHS, BCE TEMBI IO
BO3MOKHOCTH CHHXPOHU3HPOBAHBI ¢ 0A30BBIM KYpCOM MAaTE€MAaTHKH IO Kjaccam.
Tembl 1Mo anrebpe M TEOMETPUU YEPEAYIOTCS, YTO MO3BOJIAET MAaKCHUMAJIbHO
npUOTU3UTH UX IO BPEMEHU U3y4YEHHUS K OCBOEHHUIO 0a30BOr0 Kypca.

[Ipu peanusanuu IIporpammel neppas 3ajjaya y4uTensi COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOIMMBbIE YCIOBHUS JUIsl OPUOOpPETEHHs] W pa3BUTUS YMEHUH,
CBSI3aHHBIX C MPOBEJEHUEM UCCIIENOBAHNN HA MATEMATUYECKOM coaepKaHuu. s
pemienus 3Toi 3agaun B [Iporpamme 0603HaueHO MECTO U C(HOPMYITHPOBAHBI TEMBI
JUTSI IPOBEIEHUS UCCIIEI0BATEIBCKUX PadoT.

Bropas 3amava yuwrena mno peanmszanuu [Iporpammbr  cBsizaHa C
BO3MOKHOCTBIO CO3/aTh YCJIOBUS sl 0OpaOOTKU U TpEACTaBICHUS HHGOPMAIIUH
HAy4yHOIrO cojepkKaHusl (B TOM 4YHMCI€ C MCIHOJb30BaHUEM  IU(PPOBBIX
MHCTPYMEHTOB) TpPU OpraHM3allid HUHIUBUAYAIbHONM M TPYNIOBON NPOECKTHOU
NEATENbHOCTH.

JInsg  yCHIemHOM pealn3alMi  CLIEHApUEB NPOEKTOB  PEKOMEHIYETCs
UCIIOJIb30BaTh TEPCOHAIIbHBIE KOMIBIOTEPhl C YCTAHOBJICHHBIMH O(GUCHBIMU
nporpaMMamu M J0CTYNOM K ceTu MHTepHeT (Kak MUHUMYM OAWH KOMIIBIOTEP IS
KQXKJIOW TPYIIIbI).

@opMbI  JEATENBHOCTH OOYYAIOMIMXCA NPEelyCMaTpUBAlOT aKTUBHOCTh U
CaMOCTOSITENIFHOCTh, COYETAIOT WHIAWBUAYAIbHYIO M TPYIIOBYIO padoTy,
OTIIMYAIOTCA OT YPOUHBIX O0Jiee MIUPOKUM UCTIONB30BAHUEM UCCIIEA0BATEIbCKON U
OPOEKTHOW  JIEATENIbHOCTH, pPEIIEHHMEM  HEeCTaHAApTHBIX 3aJady u  JIp.



CTpykTypupoBaHHE TEMAaTHYECKOTO IIaHUpoBaHus B [IporpamMme COOTBETCTBYyeET
HNOPSAKY M3YyYEHUs Pa3esioB M TeM aireOpbl U T€OMETPUH B OCHOBHOM IIKOJE U
TEM caMbiM OOEeCMeYMBaeT MPEEMCTBEHHOCTh YPOYHOM H  BHEYPOUYHOMH
JeSITeNbHOCTH.

Peammzamust  I[lporpamMmbl  mipemnosaraeT codeTaHHE pa3IndHBIX (HopM
TPYNIOBON paboOTHl (IUCKYCCHs; MaTEMAaTHMYECKOE COPEBHOBAHME; MPAKTUKYM;
BBIOOp TeMbl TPOEKTa, IUJIaHUpOBaHUE paboOT, pacHpeesieHne  PpoJieH,
B3aMMOOIICHKA TIPH BBIMIOJIHEHUU TPYIOBBIX IMPOCKTOB W WCCIEIOBAHHN) U
MHIUBHIYaJIbHOM paboThl (BBHIOJHEHUE MHIMBUIYaTbHOTO HCCIEAOBAHUSA, B TOM
YHUCIE€ C HCIOJNIb30BaHUEM IU(POBBIX HMHCTPYMEHTOB; TPOBEACHHUE YCTHOTO
00OCHOBaHUS MPH PEHICHUH HEeCTAaHAAPTHBIX 3ajad, 3a/1a4 MOBBIIICHHOTO YPOBHS
CIIO)KHOCTH; TOCTPOEHHE MaTeMaTHUYeCKUX MOfeliel, HUX HCCIeI0BaHUE;
UHTEpIpETalldsl  IOJYYCHHBIX  PEe3yNbTaTOB  TpU  pEIIeHHHd  3aJad  C
MEXIPEAMETHBIM M TMPAKTUYECKUM COJAEp)KaHHEM; IIOMCK, HHTEepIpeTanus,
npeodpazoBaHue " IPUMEHEHNE MaTeMaTHYECKOM UHpOpMAITUH;
CaMOCTOSITENTFHOE OTKpPBITHE HOBOT'O MaTemarmueckoro Qaxra). Mcnomp3oBanue
Takux (Gopm paboOThl TOMOTaeT pa3BUBaTh y OOYUYAIOIIMXCS, C OAHOW CTOPOHHI,
HaBBIKM BOCTIPUATHS HOBOM MH(OPMAIIMU MPHU Pa3INUHBIX opMax ee MoJauH, a C
JPYroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITENIbHOCTh U CITOCOOHOCTH K TBOPYECTBY.
OcBoenue IlporpamMmbl JODKHO JOMONHATH M pa3BUBaTh 3HAHUA W YMEHHS
oOydaromuxcss B 00JacTM MaTEeMaTUKH, OPHEHTHPOBAaTh KX Ha OOydyeHue B
CpelHell IKoje B Kiaccax, NPeAyCMaTpUBAIOIIMX OCBOEHHE MaTeMaTHKU Ha
yIIyOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHMUYECKOTO MpOQHIIsi, a Takke
CIOCOOCTBOBATH COIMATBHOMY (hOPMHUPOBAHUIO JIMYHOCTH 00YUYAIOIIIUXCS.

[Tporpamma Kypca paccuntana Ha 204 yaca B T€YEHHE TpeX JIeT 0Oy4YCHHS B
/-9 xnaccax (68 yacoB B Ka)/JOM Kjacce) IpU MPOBEACHUM 3aHATUA OJUH pa3 B
HEelen 1o 2 akaJeMMUYecKHMX Yaca KaxJoe WIM JBa pa3a B Henenro 1o 1
aKaJeMHueckoMy dYacy Kaxmoe. llemecooOpa3HbIM SBISETCS 4YepeloBaHUE TEM
3aHATUH C anreOpanuyeckuM U T€OMETPUUECKUM COJIEPKaHUEM.

B 3aBucMMOCTH OT KOHKPETHBIX YCJIOBHM peanu3anuu [IlporpaMmel u
KOJINYECTBA 00YYAIOMIMUXCS TOMycKaeTcs (OpMUPOBAHUE TPYII U3 00yUaIOIIUXCS
pasHBIX KJaccOB B Tpenenax ofHoW mapamienu. [Iporpamma Moxer
peann30BbIBaThCS 00pa30BATENbHONW OpraHW3aIel CaMOCTOATEIbHO JHOO0 Ha
OCHOBE B3aUMOJEUCTBUS C JPYTMMH OpraHU3alMsIMH, OCYIIECTBISIOUIMMU
00pa3oBaTeIbHYIO JIEATEIHHOCTD.

[To ycMOTpeHHIO YyUHUTENsT HEKOTOPHIE 3aHITHS MOTYT OBITh MCKITIOYEHBI WIIH
3aMeHeHbl. PekoMeHyeTcss BKITIOYNTh B [IporpaMMy pernoHambHBI KOMITOHEHT:
DKCKYPCHHM Ha TPEANpPUATHS, B PErHOHAIbHBIE MY3€H, BY3bl TEXHUYECKOU



HAIIPaBJICHHOCTHU JJIsl TIOBBIIICHUST WHTEpeca OOYydYarOIIUXCS K MPAKTUYECKOMY
U3YYCHHIO TTpo(eccHii, CBI3aHHBIX C MATEMATHKOM.



COJIEP’KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTHU
«TPYJHBIE BOITPOCbI MATEMATHUKN»

7 KIIACC

JueMeHThI HcTOpUU. O0mKe NOHATHA reoMeTpun. OCHOBHBbIE PUTYPBI

HUcrtopusi BO3HUKHOBEHHs W pa3BuTus reomerpud. [loHsTHSA: akcuoma,
T€OpeMa, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO, ornpeaeneHue. MHCTpyMeHThl s
U3MEPEHUN W TIOCTPOCHUM. B3anMmHOE pacmonoKeHue TOYEK Ha MPSIMOM.
N3mepenue JuMHBI  OTpE3Ka, PACCTOSHUE MEXIY Touykamu. BzaumHoe
pacnosioxkenue npambeix. Jlomanas. Bunabl  somanbiX.  J{nuHA  JIOMaHOM.
MuoroyronbHuku. llepumerp wmHoroyronpHuka. [loHSTHE O BBIIYKIBIX |
HEBBIIYKJIBIX MHOI'OYT OJIbHUKAX.

Yucaa v Be1uucjaenus. JleaumocTs

[Ipusnaku nenumoctu: (HOPMYIUPOBKA U JI0KA3aTENbCTBO. PerieHue 3amad
MOBBIIIEHHON  CJOXHOCTA HAa  JICIMMOCTh. PemieHne  CIOKETHBIX — 3a/ad
apuPpMETUIECKUM METO/IOM.

Hccneoosamenvckas paboma: AeIMMOCTh U €€ CBOMCTBA.

Anredpanyeckue BbIpPasKeHUs

CrerneHu, MHOTOWIEHbI, MpeoOpa30oBaHUE€ MHOTOWICHOB, JCHCTBUA C
MHOrowieHaMu. MHoOrowieH crangaptHoro Buja. CreneHb MHorowieHa. Kopau
MHoOrowieHa. HaxoxnaeHue kopHeW MHoroudwieHa. Jloka3aTenbCTBO TOXKIIECTB.
Pa3nbie moxoapl K 10Ka3aTENBCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HAUTH KOPEHb MHOTOUWIEHA?

Tpeyroabnuku. IIpu3zHaku paBeHCTBAa TPEYroJibHUKOB

Tpeyronsauku. PaBHBIC TPEYTONHPHUKHA B TEOMETPUUECKUX KOHPUTYpAIUIX.
[Ipu3Haku paBeHCTBA TPEYrOJAbHUKOB. lIpH3Haku paBeHCTBA MNPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. [leprnieHauKyIIsip 1 HAKJIOHHAA.

YpaBHeHHUs U CUCTEMbl YPABHCHU U

JIuneliHple ypaBHEHHs M HUX cHCTeMbl. OnpenesieHHe 4Yuciia KOpPHEM
JUHENHOI0 ypaBHEHUWsA. PenieHue JIMHEMHBIX YPAaBHEHUM, COAEpKAaIlUMX 3HAK
MoAyJs. PelieHue JNMHEWHBIX YpaBHEHUW C Mapamerpamu. Pemienue cucrem
JIMHENHBIX YPABHEHUN Pa3HBIMU METONAMMU.

Hccneoosamenvckas paboma: TVHEHHBIE YpaBHEHHS, COJEpIKAIIUE 3HAK
moayiis. IlocTpoeHuss ¢ moOMOIIbIO IUPKYIs U JuHeku (OOOCHOBaHMS
MPOCTEUIINX IMOCTPOCHUM, 3TAllbl 33aJa4¥ Ha MOCTPOCHUS, PEUICHHE 3a]1a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEHUKOM.

OceBasi cummeTpus



Qurypsl ¢ oceBoi cumMmerpuen. lIpumepbl cuMMeETpUM B OKpYKaroleM
MUpe.

IIpoexm: cuMMeETpHs B OKPYKAIOIIEM MHPE.

MHOroyroJbHUKH ¥ reOMeTPpUYeCKHe HEPABEHCTBA

CyMMa BHYTPEHHHUX YIJIOB MHOT'OYTOJIbHUKA U BHEIIHHMX YTJIOB BBITYKIIOTO
MHOroyrojibHuKka. COOTHOIIEHUS MEXIY CTOPOHAMHM W YIJIaMH TPEYTrOJbHHKA.
HepasenctBo TtpeyronpHuka. HepaBeHcTBO 0 JiuHe jomaHoW. HepaBeHCTBO
MEXIy NEPIEHANKYISIPOM U HAKJIIOHHOM. PaccTosHME OT TOYKH 10 IPSIMOM.

Hccneoosamenvckas paboma: TEOMETPUUECKUE HEPABEHCTBA.

DyHKUNHA

[Touck oOnacTu ompeAeneHdss ©W MHOXKECTBA 3HAYEHUH (PYHKIUU.
Hcnonp3oBaHue pa3ivyuHbIX Ccroco0oB 3aganHus ¢yHkuuu. HMcnonb3oBanue
CBOMCTB (yHKUMU i1 aHanu3a rpaduKoB pEalbHBIX 3aBUCUMOCTEH (HYJH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (PYHKIIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUs (DYHKITMW, HAaUOOJIbIIIee 1 HAUMEHbIIIee 3HaUeHus GyHKImn). ['padukmy,
KYCOYHO-3aJjaHHbIE ()YHKITUH.

Hccneoosamenvckas paboma: cpaBHEHUE CBOMCTB QYHKIIUU U UX TpaduKOB
B 3aBUCHMOCTH OT [1apaMETPOB.

I'eomeTpuyeckue MecTa TOUEK

B3anmHoe  pacnonioxkeHue ~— OKpyKHOCTM W npsamoil.  IIpumepsr
F€OMETPUYECKUX MECT TOYEK HA IUIOCKOCTH. MeToa reOMEeTpuYecKUX MECT TOUEK
IIPU PELICHUU T€OMETPUUECKHUX 3a1a4.

8 KUIIACC

Yucia 1 BBIYMCICHUA

KBampaTHbeiii kopeHb. BbllonHeHHe ornepauuii ¢ HppaldOHAIbHBIMU
YUCIIaAMHU.

AuredpanvecKkue BbIPaKeHUs!

JpoOHO-parmoHaIbHbIE BBIPAKCHUS. Crenenu. Beinonnenue
TOXKIECTBEHHBIX MTPEOOPa30BaAHNN PAIIMOHATBHBIX BHIPAKEHUM.

IenTpajbHasi CHMMeETpPHUA

@opMyIMpOBKA ONPENEICHUs] W JIOKA3aTEIbCTBO CBOMCTB ILIEHTPAJIbHO-
CUMMETpHUUYHBIX puryp. Jlenenne oTpe3ka Ha paBHbIE YaCTH C TIOMOUIBIO ITUPKYJIS
u nuHelku. HMccnenoBarenbckas paboTa: CBOKMCTBA LEHTPAIbHO-CUMMETPUYHBIX
¢buryp.

IIpoexm: neHTpanbHasi CHMMETPUS B OKPYXKAIOIIEM MUPE.

YeTbIpEXyroJIbHUKHU

[Tapannenorpamm, ero mnNpu3HaKW U cBoiicTBa. [IpsmMoyroiabHuK, pomo,
KBaJpaT, UX MpU3HAaKUM U cBoiicTBa. Tpameuus. PaBHOOeapeHHas Tpameuus, €€



cBoMcTBa U nipu3HaKku. CpeaHsis JUHUS TPEYTOJIbHUKA U CPEIHSS JIUHUS TPAreIuu.
CBoiicTBa U NMPU3HAKY CHEUUATBHBIX BUJIOB YETHIPEXYTOJbHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE€ U HE3HAKOMbIE YETHIPEX YT OJIbHUKH.

YpaBHeHUs] U HEPABEHCTBA

Onpenenenue paBHOCUIIbHBIX ypaBHEHUU. [IpuMeHeHne CBOWCTB ypaBHEHUM
C omHOM mnepeMeHHOH. OmpeneneHrue KOJIWYeCTBA JICMCTBUTEIBHBIX KOpHEWN
KBQIpaTHOTO  ypaBHEHHUs. PemieHwe  apoOHO-pallMOHAIBHBIX  YpPaBHEHUH,
CBOISILIMXCS K JIMHEWHBIM WM K KBaJIpaTHbIM YpPaBHEHUSIM, HCIIOIb30BaHUE
METOJla 3aMEHbl IEePEMEHHOH. PelleHne TEeKCTOBBIX 3aJady  alredpanyecKum
CIIOCOOOM: TEpexoJl OT CIOBECHOM (QOpPMYIMpPOBKH YCIOBHS 3aJadd K
anreOpanyecko  MOAENIM  IMyTE€M  COCTABIECHMS  YpPaBHEHHUS;,  pelICHUE
COCTaBJIICHHOTO  ypaBHEHMS;  HMHTeprperanusi  pe3yinbrara. [ 'paduueckas
UHTEpIIpETALlis YPABHEHUN C ABYMS IIEPEMEHHBIMMU.

Pemenne cucrteM ypaBHEHHI, B KOTOPBIX OJHO W3 YPAaBHEHHU HE SIBIISIETCA
auHeHbIM. ['paduueckass uHTepmperanusi pelieHus YpaBHEHUS C JIByMs
NEPEMEHHBIMM M CHCTEM YypaBHEHHN C JIByMsi TIepeMEHHbIMHU. PemieHue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PellleHre HEpaBEHCTB, COMEPKAIIUX 3HAK
monyisi. 3o0paxkeHue pelieHus HepaBeHCTBa ¢ OJJHOM MEPEMEHHON M CHUCTEMBI
HEPaBEHCTB HAa KOOPJMHATHOW MPSIMOM, 3alUCh PEUICHHUS C MTOMOIIbIO CUMBOJIOB.
HepaBeHnctBo ¢ ABymsi mepeMeHHbIMU. ['padudeckuili METONl pEIIEHUS CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUILHOCTD U CIIEJICTBUE.

Hccneoosamenvckas paboma: rpaduyeckas HHTEpIpETalUs YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMU.

HUccneoosamenvckas paboma: TpapuIeCKUl METOA PEUICHUs] CHUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMHU.

IIpeoOpa3oBanue nogoous

[IpeoOpazoBanue nogodus u nogo0HbIe purypbl. COOTHOLIEHUS B TOJOOHBIX
durypax.

HUccnedosamenvckas paboma: 9to Takoe ¢ppakran?

Jloka3zaTe/ibCTBA HEPABEHCTB

OueHka 3HaY€HUS BBIPAYKEHUSI C UCIIOJIb30BaHUEM HepaBeHCTB. [IpumeHeHue
CBOMCTB HEpPaBEHCTB B XoJe pemieHus 3anad. OnpenereHue paBHOCUIBHBIX
HepaBeHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB. PellleHre TEKCTOBBIX 3a/1a4 ¢ MOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OHOW MEPEMEHHOM.

Hccnedosamenvckaa paboma.: TUHEHMHOE HEPABEHCTBO C OJJHOW MEPEMEHHOM
C IapaMeTpoM.

IIpsimoyroJibHbIe TPEYrOJbHUKH



Teopema Iludaropa u €€ npuMeHeHHe MPU PEHICHUH MPAKTHUYECKUX 3aj]1ay.
Jloka3aTrenbCTBO COOTHOIIEHHM MEXAY MPONOPUMOHAIBHBIMUA OTPE3KaMHU B
NPSMOYTOJILHOM TPEYTOJbHUKE (BBICOTA, MPOBEAEHHAS W3 BEPIIMHBI MPSIMOTO
yria; METpUYecCKue COOTHoulIeHUs). [IpumMeHeHne COOTHOIIEHW NpH pelIeHUU
r€OMETPUYECKUX  3ajady. |[pUroHOMETpHYecKue (YHKIUHU OCTPOro  yria
IPSIMOYTOJILHOTO TPEYTOJIbHUKA (CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC). 3HaYEHUs
TpuroHomerpuuecknx Gyukmuii mmus yraoB 30°, 45°, 60°. Pemenue 3amau ¢
UCIIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX (DYHKIIHUMA.

IIpaxmukym: penieHue MpakTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Mamemamuueckoe copegrosanue: PEIEHUE 3a/1a4 Pa3HbIMU METO/IAMM.

DyHKUUHA

[Touck obnacTu ompeneneHuss W MHOXECTBa 3HaueHWH ¢GyHKuu. ['padux
bynkiun K/X. @ynkius Buaa (ax + b)/(cx + d).

Yuciia ¥ BBIYMCJICHUSA: 1eJTUMOCTh

@opMyIUpPOBKA ONPEAEIICHUS JEITMMOCTA HAlEI0, YHUCEN, CPaBHUMBIX IO
JAHHOMY MOZYJIIO. BBINOIHEHHE AeleHuss ¢ OCTaTKoM. JlOoKa3aTelnbCTBO U
IIPUMEHEHHUE CBOWCTB CPAaBHEHUM 110 MOAYII0. HaxokneHue OCTaTKOB CyMMBI U
IIPOU3BEICHUS IO TAHHOMY MOJYJIIO.

Hccnedosamenvckas paboma: NeIuMOCTb.

9 KVIACC

YpaBHeHUs] U HEPABEHCTBA

bukBanpaTHeie ypaBHeHUs. MeTonbl pPaBHOCWIBHBIX MpeoOpa3oBaHUM,
3aMeHbl MTEPEMEHHOM, rpaduuecKoro MeTo/ia Mpu pelieHur ypaBHeHU 3-i u 4-i
crerneHen. PemieHne HepaBeHCTB, coaepkalmux 3HaK Moayns. HepaBeHCTBO ¢
IByMsi nepeMeHHbIMU. [IpuMeHeHue Trpaduueckoro MeToAa pEIIeHUS CHUCTEM
HEPABEHCTB C IBYMsI TIepeMEHHBIMU. Perenne qpo0HOo-panoHaIbHbIX YPaBHEHUN
u HepaBeHCTB. [locTpoenne rpadMkoB ypaBHEHUN, B TOM YUCIIE C HCTIOJIB30BAHUEM
mupoBbIX pecypcoB. IIpUBOIUTH TpaduuecKyr0 HMHTEPIPETALUIO0 PEIICHHS
YPaBHEHUS C IBYMS IIEPEMEHHBIMU U CUCTEM YPAaBHEHUU C JIByMS NIE€PEMEHHBIMMU.
HccnenoBanne CuUCTEM HEIMHENHBIX YpPAaBHEHUN C MapaMeTpoM. Pemenue
HEPABEHCTB C JBYMsI IEPEMEHHBIMH U UX CHUCTEM.

Uccnedosamenvckue pabomwl: pelIeHUWE 3aJad ¢ [apaMeTpamMu —
anredpanyecKuM METOJ0M; TpaUueCKUM METOJOM.

Pelenune TpeyrojibHUKOB

Teopema CHHYCOB M TeopemMa KOCHHYCOB, X IMPHUMEHEHUE IPU PELICHUU
TPEYTrOJIbHUKOB 51 ITPAKTUYECKUX 3aaad. CooTtHomeHus MEXIY
TpuroHomerpuueckumu  ¢yHkuusamu. [lpocteitiinre QopMynsl  TpUBEICHUS,
BBIBOJIUMBIE U3 T€OMETPUUECKUX cooOpaxeHnidl. Haxoxaenue paagnyca onucaHHOM



OKPYKHOCTH. ®opmyna  I'epona. Qopmyna  mIomaau BBIITYKJIOTO
YETBIPEXYTOJILHUKA.

Ilpakmukym: pENIEHUE TEOMETPUUYECKUX U NPAKTUKO-OPUEHTHPOBAHHBIX
3a7a4 pasHbIMU METOJAMMU.

AJuire0panvecKkue BbIPaKeHUs!

Crenenp ¢ pauOHaIbHBIM MTOKA3aTEIEM.

Omnpenenenne KOpHsS N-i CTENEHU U CTENEHU C pallMOHAIbHBIM IT0KA3aTEIEM.

[IpruMeHeHue omnepauuy HU3BJICUEHHS] KOPHSA N-U CTENEHU, UCIONb3Yys MpPH
HEOOXOAMMOCTH KaNbKyJATOp. BhIuncieHne 3HaYeHUs! CTETEHN C PallMOHATBHBIM
nokaszareneM. OIlleHKa 3HAYE€HU KOpHSA N- CTENEHU, 3HAYEHUE CTENEHU C
palMOHAIBHBIM [MOKA3aTEeJIeM IEJbIMA YUCIAMH M JECITUYHBIMU JIPOOSMHU.
CpaBHEHHE W YHOPSJIOYMBAHUE PALUMOHAIBHBIX M HMPPAUMOHAIBHBIX YHCEIL,
3allMCAHHBIX C TIOMOIIBKD KOpHA N-U CTENEHW, CTENEHW C PaldOHAJIbHBIM
nokaszaTeiaeM. BbINONHEHNE TOXIECTBEHHBIX MPeoOpa3oBaHUl  BhIpaKEHUH,
coZiepKallluX KOPEHb N-U CTEMEHU, CTETIEHb C PAllMOHAIBHBIM ITOKa3aTEJIEM.

IonoOue TpeyroibHMKOB

TeopeMbl O NPOU3BENECHUM OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeabHOU, Teopembl UeBbl 1 MeHenasl.
HccnenoBanue, B TOM 4YHCIE C MOMOUIbI0 LU(POBBIX PECYpCOB, H3Yy4aEMBIX
KoH(purypauuid. [IpuMeHeHre MaHHBIX TEOPEM IMPHU PEIICHUH T€OMETPUYECKUX
3a1a4. 3HAKOMCTBO C MOHSITHEM T'OMOTETHH, C €r0 NMPUMEHEHUEM, B TOM YHUCJE B
NPAKTUYECKUX CUTYaLHSAX.

HUccnedosamenvckas paboma (C WCIONB30BAaHUEM IMPOTPAMMHBIX CPEACTB):
TOMOTETHS U €€ CBOWCTBA.

DOyHKIUU

[Tonstue «pynkuus». IlpuMenenue cBOMCTB (GyHKIUI: HyIW (QyHKUIUH,
OPOMEXYTKH 3HAKOMOCTOSIHCTBA  (YHKUMH, MPOMEXKYTKM BO3pacTaHus W
yObIBaHMsI (PYHKIMU, YETHbIE U HEYETHbIE (DYHKLIMH, HAUOOJIbIlIEE U HAUMEHbLIEE
3HaueHUs (YHKIWH TpU perieHuu 3amad. l[loctpoenme rpadukoB (QyHKIHA ¢
noMoIipio npeodpasoanuii Buga: f(X) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
() (| x [), 1) = [ 1(x) |.

Pacnio3naBanue cTeneHHbIX (DYHKIMI KW TOCTPOEHHE SCKU30B TrpaduKoB
CTENEHHBIX (YHKUMA C HaTypaJdbHbIMH MOKa3aTeIMU pPa3HOM UYETHOCTH.
Hcnonp3oBanne CBOWCTB TpapUKOB CTEMEHHBIX (YHKIMH C HATypaJbHBIMU
IMOKA3aTeISIMK TIPU PelieHnH 3axad. [loctpoenne rpadgukos GyHKImiA y= VX , y =
Ix, y=]x]|.

Uccnedosamenvckas paboma: mnoBeneHue QyHKIMM U ee rpaduka B
3aBUCHMOCTH OT IapaMeTpa.



MeTtoa KoOpAMHAT

[TapamienbHOCTh M HNEPHNEHAUKYJSIPHOCTH  HPSMBIX  (4epe3  yIJIOBOM
K03 puIMeHT).

Haxoxnenune mnepecedeHnii OKPYKHOCTEM M TPAMBIX B KOOPAMHATAX.
Q®opmyna paccTOSHUS OT TOYKM 10 mpsMmou. llnomane napamienorpamma B
KOOpJIMHATAaX, MOHATHE 00 OpPUEHTHUPOBAHHOW Iuiomanu. [IpumeHenue merona
KOOpAMHAT B  IIPAKTUKO-OPUEHTHPOBAHHBIX  I'E€OMETPUYECKHX  3ajadax,
UCCJIE0BAaHNE MPUIIOKEHNS METOAa KOOPAUHAT B BEIYMCIUTEIBHON MAaTEMATUKE U
UH(pOpMaTHKE.

Hccneoosamenvckasi  paboma:  peuieHue  MNPaKTUKO-OPUEHTUPOBAHHOM
TEOMETPUYECKOM 3a1a4l METOJIOM KOOPAUHAT.

IIpaBuibHbIE MHOTOYTOJILHUKHA. OKPY’KHOCTH 1 MHOTOYTOJIbHUKH

[loHATHE TPABUIBHOIO MHOrOYrojbHUKA. DOpMyINbl [Js BBIYUCICHUA
3JIEMEHTOB NPABWIBHBIX MHOTOYI'OJBHUKOB (CTOpOHA, pPaJMyC BIMCAaHHOM U
OMKMCAHHOW OKpYyKHOCTeH). BbIBOA (GopMyn MJIMHBI OKPYXHOCTH U IUIOLIAAH
Kpyra. JlmMHa nyru OKpYyKHOCTH, paaWaHHas Mepa yrina. llnomanes kpyra u
IUIOIIAb KPYTrOBOI'O CEKTOpa. BhIYucieHME IEpUMETPOB U IUIOLIAZEH CI0KHBIX
buryp, BKIIIOUYAIOIIKUX 3JIEMEHTHI KpyTa.

CamocmosamenvHoe omkpbimue: KaKk HAUTH NEPUMETP U IUIOIIAJIb CIOXKHOU
buryps1?

IIpaxmuxym: pemieHue 3a1a4 MOBBIIIEHHON CI0KHOCTH.

Yucii0BbIEe MOCIEI0BATEIBHOCTH U NIPOrPecCum

Onpenenenue BHJIOB MIOCJIEN0BATEIBHOCTEM: OTrpaHUYCHHAS
MOCJIEI0OBATENBHOCTb, MOHOTOHHO BO3pacTarouas (yObIBaro1as)
nocienoBaTesbHOCTh. [IpeacTaBieHre OECKOHEUHBIX MEPUOAMYECKUX Apoleil B
BH/JIE OOBIKHOBEHHBIX. 3HaAKOMCTBO Cc IIOHATHUEM CXOJIUMOCTH
[OCJIEIOBAaTEIbHOCTH,  HAaXOXJEHHE  CyYMMbl  OECKOHEYHO  yObIBarouei
reoMeTpuUYecKor nporpeccuu. [IpuMenenrne Meroga MaTeMaTUu4eCKON NHIYKIUU.

Hccneoosamenvckass paboma: TOBEAEHUE TOCIEAOBATEIBHOCTEH — OT
TUIIOTE3BI O I0KA3aTEIbCTBA.

JIBMKeHMs MJIOCKOCTH

Hentpanbuas cummerpusi. LlentpanbHo-cummerpuuHbie Gurypsl. [ToBopoT.
OceBas cummerpus. OUrypel, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannensHbiii nepenoc. [lousTue aBMXKEHUS U ero cBoiicTBa. PaBeHcTBo duryp.
[IposiBieHHsT CHUMMETPUM B TPHUPOJE, KUBOMHUCH, CKYJIBNTYpPE, apXUTEKTYpE.
Komnozuumu aBwxeHuit (mpocredimme npumepsl). [IpumeHenue B peleHun
F€OMETPUYECKUX 3a/1au.



HUccnedosamenvckas paboma (¢ UCnOAb308aHUEM NPOSPAMMHBIX CPEOCMB):
KOMIIO3UIIUS IBUKECHUM.



INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

1) nampuomuuecxkoeo 6ocnumaHus:

- TpPOSBICHUME HHTEpeca K IMPOULUIOMY M HACTOSAILUEMY POCCUHCKON
MaTEeMaTHKH;

- IEHHOCTHOE OTHOIICHHE K IOCTH)KCHHUSIM POCCHHUCKUX MAaTeMaTHKOB U
POCCHUICKON MaTeMaTHYeCKOM IIKOJbI, K HCIOJBb30BAHUIO JTHUX JOCTH)KCHUU B
JIPYTUX HAayKax M MNPUKIAIHBIX chepax;

2) epadxcoancko2o u 0yxo8HO-HpABCMBEHHO020 BOCNUMAHU!

TOTOBHOCTh K BBIIIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA U pealu3allU €ro
npaB; TMpEeACTaBICHHE O MaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUI, MPOLEAYyp T'Pa)XIaHCKOro OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K OOCYKIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX C
NPaKTHYECKUM TPUMEHEHHEM JOCTI)KCHHH HAyKH; OCO3HAHWE BaXHOCTH
MOpPaJIbHO-3TUYECKHUX MPUHITUIIOB B ACSITEIBHOCTU YUYEHOT'O;

3) mpyoosoco eocnumaHus: YCTaHOBKA Ha aKTHMBHOE Y4YacTHE B PEHICHUU
NPaKTHYECKUX 3a]a4 MaTeMaTUYeCKON HampaBlIEHHOCTH; OCO3HaHHE Ba)XXHOCTHU
MaTEMaTUYECKOro 00pa3oBaHMs Ha MPOTSHKEHWHU BCEM JKM3HU JUIsl YCHEUTHOM
npo(ecCHOHANbHON  EATEIbHOCTH W Pa3BUTHE HEOOXOAMMBIX  YMEHHIA;
OCO3HAHHBIM BBHIOOP M MOCTPOEHUE MHIMBUIYAJIBHOM TPaeKTOPUU 0Opa3oBaHUs U
KU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
OTPpeOHOCTEH;

4) sacmemuuecko2o socnumarusi. CIOCOOHOCTh K AIMOITMOHATIBHOMY
U ICTETHYECKOMY BOCIPHUATHIO MATEeMaTUYECKUX OOBEKTOB, 3a]ad, PEHICHHIH,
paccyxJIeHUu; yMEeHUE BUJETh MaTEMAaTUIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu HayuHo20 nNO3HaHUA: OpPUEHTAIUMS B JCITENBHOCTH Ha
COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS 4eJIOBEKa, IPUPOJAbI U OOIIeCTBa; MOHUMAHHE MATEMATHUYE€CKOW HayKU
Kak c(epbl YeIOBEUECKON AESATENIbHOCTH, ITANlOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIs
pPa3BUTHUS IMBUIW3AIMM; OBJIAJICHUE SI3bIKOM MAaTEMaTHUKH W MaTeMaTH4eCKOu
KyIbTypOll ~ KaKk CpeICTBOM  IMO3HAHUS  MHUpPA; OBJIAJCHHUE  HABBIKAMU
UCCIIEZI0BATEIBCKOM EATEIIbHOCTH;

6) @usuueckoco eocnumanus, GOPMUPOBAHUS KVIbMYPbL 300pP06bsi U
ASMOILIMOHAIBHOTO  OJaromoiy4yusi: TOTOBHOCTh MPHUMEHATH MaTEeMaTHYECKUe
3HaHMSI B MHTEpEcax CBOEro 3J0pOBbs, BEIEHUS 370pOBOro o0pasza >KHU3HU
(3m0poBOE TUTaHHWE, COATAaHCHPOBAHHBIA PEXKHUM 3aHATUN M OTIbIXA, PETYyIsSpHAS



¢dusnueckas aKTHBHOCTH), C)OPMHUPOBAHHOCTh HaBBIKA pe(IICKCUU, MPU3HAHUC
CBOETO IIPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7)  aKono2uvecko20  80CHUMAHUA: ~ OPUEHTALUs  HA  MPUMEHEHHUE
MaTeMAaTUYEeCKUX 3HAHUM IS pelIeHus 3a7ady B 00JacTh COXPaHHOCTHU
OKpYXalollel cpefpl; IUIAHUPOBAHUE TIOCTYNKOB M OIIEHKa HX BO3MOXKHBIX
MOCJICACTBUNA I OKpY’KaroIed cpebl; OCO3HaHHE TIJI00aJbHOI0 Xapakrepa
AKOJIOTHYECKUX MPOOJIEM U MTyTEH MX PEIICHuUS,;

8) aoanmayuu K USMEHAIOWUMCS YCIOBUAM COYUATILHOU U NPUPOOHOU CPeObl:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOMPEICICHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESTEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCA y NPYTUX JIFOACH, MpuoOpeTaTh B COBMECTHOM NMEATEILHOCTH
HOBBIC 3HAHUWS, HAaBBIKM W KOMIIETCHIIMM W3 OIBITa JAPYTUX; HEOOXOAMMOCTH
dbopMUpoBaTh HOBbIE 3HAHUS, (OPMYIUPOBATH WAEH, MOHATHUS, TUIOTE3bI 00
00BEKTax W SBICHUSAX, B TOM YHCJIE paHEE HE M3BECTHBIX, OCO3HABAThH JE(UIIUTHI
COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE pa3BUTHE;
CIIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHHMATh CTPECCOBYIO
CUTYyaIllMI0 KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE
pemieHusT W ACHCTBUA, (OpPMYyIUpOBaTh W OICHUBATH PUCKH M TIOCICACTBUSA,
(bopMHUPOBATH OTIBIT;

9) 6ocnumaHus UHGOPMAYUOHHOU KYIbMYPbL:

NPOSIBIICHHE WHTEpPeca K WCIONb30BAHUIO ITU(GPOBBIX TEXHOIOTUH IS
ONTUMH3AIMK TIPOIECCOB TIOMCKA, aHaimu3a, OO0pabOTKH, CO3JaHus, Mepeaadyu
MaTeMaTu4ecKod MH(OpMalMK W BU3yaldu3allMi MaTeMaTHYECKUX OO0OOIIEeHUN U
pE3yNbTAaTOB aHANIN3a; TOTOBHOCTh K HCIIOJNB30BAHUIO IMU(PPOBBHIX MHCTPYMEHTOB
JUISL  BBITIOJIHEHMSI y4eOHOM  JIESITENbHOCTH TMpPU HM3YYEHHUH MATEMAaTHUKHU;
CIIOCOOHOCTh MPUMEHATH ITUGPOBBIC MHCTPYMEHTHI B YCIOBUAX pPEATU3ANUA MEP
0 TPEIYNPEKIECHUI0O BO3MOXKHBIX HEraTHBHBIX TOCJIEACTBUI aKTHUBHOTO W
CUCTEMATUIECKOTO IPUMEHEHUS ITU(POBBIX TEXHOIOTUH B YUCOHBIX IETIAX.

METANPEIMETHBIE PE3YJIBTATBI

1. ITo3HaBaTe/iIbHbIE YHUBEPCAJIbHbIE YUeOHbIE JIeiiCTBHUS

1) Bazosvle nocuyeckue oelicmaust;

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKA MAaTeMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/ICIICHMSI TIOHATHM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIH,
OCHOBAHUS JIJ1s1 0000IIEHUS M CPABHEHUSI, KpUTEPUHU TIPOBOJIUMOTO aHAJIN3a;

BOCIIpMHUMATh,  (HOPMYIUpPOBaTh W  TPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIC, YACTHBIC U O0IIIHE, YCIOBHBIE;



BBISIBJISITH MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MTPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAOIIONCHUAX U YTBEPKICHHSX, MpeEiaraTb KPUTEPHUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH M IPOTUBOPCUHIA;

JIeNIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUECHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa30uparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHHWH (TIPSIMBIE W OT
IPOTHUBHOT0), TMPOBOAUTH CAMOCTOSITEIHHO JOKA3aTEIhCTBA MAaTEMaTHUYECKHUX
(dakToOB, BBICTpaWBaTh apryMEHTAIUIO, NPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKOH WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIE
pacCyKJIeHus;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIeHUs, BbIOMpaTh HauWOOJee  MOAXOMAIMHA C  Y4ETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).

2) bazosvie uccnedosamenvckue 0eucmeus:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
(GopMynHpoBaTh  BOOPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
CaMOCTOSITETILHO YCTAaHABIIMBAaTh MCKOMOE U JaHHOE, (OpMUpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TO3HIINIO, MHEHUE;

POBOJUTH IO CaMOCTOATEIHLHO COCTABJICHHOMY IUIaHY OSKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN O0BEKTOB MEXKITY COOOM;

CaMOCTOSITETTLHO (POPMYIHPOBATH OOOOIICHHS] M BBIBOJBI 1O pPE3yJibTaTam
NPOBEJACHHOTO  HAONIOJCHUSA, WCCIEAOBAaHUS, OKCIEPUMEHTa,  OIEHUBATh
JIOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 00OOIICHHUI;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBbIIBUTATh
IPEIIOI0KEHUS O €ro Pa3BUTHH B HOBBIX YCIOBHSIX.

3) Paboma c unghopmayueii:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HWH(POPMAINH, JTaHHBIX,
HEOOXOAMMBIX ISl PEIICHUS 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh (popmy mpeAcTaBieHUs UHGOpPMAIMM W WLIIOCTPUPOBATH
penraeMpie 3a/1adu CXeMaMu, TuarpaMmMaMu, HTHOU rpaduKoi U MX KOMOMHAIIHSIMU;

OIICHMBATh HAJCKHOCTh MH(OpPMAIUU TIO KPUTEPUSIM, MPEIOKEHHBIM WIH
chopMyITUPOBaHHBIM CAMOCTOSTEIHHO.

2. KoMMyHHKATHBHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUS:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUAMHU U
HeNnssMA OOIICHHsSI, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOK TOYKY 3pEHUS B



YCTHBIX W TUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAYy PCIICHUS 3a/aud,
KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJICHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIae€MOM TEMBbl,
npoOJeMbl, pellaeMol 3ajayu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHHs], COIMOCTaBIATh CBOM CYXKICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
Jyasora, OOHapyXMBaTh Pa3jIMdyue U CXOJCTBO MO3HUIIUMA, B KOPPEKTHOU dopme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEJICTAaBIIATh PE3yJbTAThl PEIICHUS 3aJl1a4y, SKCIIEPUMEHTA, UCCIIEI0BaHMS,
POEKTa, CaMOCTOSATEIHLHO BBIOMPATh (OpPMAT BHICTYIUICHHS C YYETOM 3ajad
IPE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH;

MIOHMMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaIbHOU
paboThl TMpU peUIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3ajad, MNPUHUMATh IEJh
COBMECTHOM JeSATENbHOCTH, IUIAHUPOBATh OPraHU3alli0 COBMECTHOM padoTHI,
pacrpenensaTh BUIbl pabOT, JOTOBApUBATHCS, OOCYXKIaTh MPOLECC U PE3yJbTaT
paboThl, 00001TIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (00CYXIeHus, 0OMEH MHEHHIA,
«MO3TOBbIE€ IITYPMBI» W WHBIE); BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMH YJIE€HAMH KOMaHblI, OIICHUBATH
KauecTBO pe3yibTaTa M KayeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTar IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBUS.

3. PeryJsiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS

1) Camoopeanuzayus:

BBISBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HCHHBIX W YYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOIX0JaX MPUHATHUS pelIeHU (MHIUBUYyAIbHOE,
I'PYIIIOBOE);

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (UJId €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUST C YYE€TOM UMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BapHAHTHI
PENICHH ¢ Y9eTOM HOBOM HH(pOpPMAIIHH.

2) Camokoumpons.

BJIQJIETh CIIOCOOaMM CaMOIMPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yabTara
pelIeHus] MaTeMaTUYeCKOM 3a71auK, CAMOMOTHBAIIMU U pedIieKCuu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUM 3a1adH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OLICHUBATh COOTBETCTBHE pe3ysibTaTa JEATEIbHOCTU MOCTABJICHHON 1LEIU U
YCIIOBUSAM, OOBSICHATh IPUUUHBI JJOCTHXKEHUS WM HEJOCTHXKEHUS 1[EJIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



3) OmoyuonanbHblll UHMEIEKM.:

BBIPKATh SMOIMU TMPU H3YYCHUH MATEMaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIICHKY pEIleHUs 3a1a4H.

INPEJIMETHBIE PE3YJIBTATBI

7 KJIACC:

1) Wcnonb3oBaTh TOHSATHS MHOXECTBAa HATypajbHBIX YHCEI, MHOXECTBA
HEJIBIX YMCEeJI, MHOYKECTBA pAIlMOHATIBLHBIX YHCEIT PU PEIICHUH 3a]1a4, TPOBEACHUU
paccyxaeHuid U JokazareiabcTB.IloHUMATh W OOBSACHITH CMBICT TO3UIIMOHHOU
3alUCU HATYPAJIbHOTO YHCIIA.

2) BbInonHATh, codeTas YCTHhIC W MUCbMEHHBIC MPUEMBI, apu(METHICCKUE
JENUCTBUS C pallMOHAIILHBIMU YUCJIaMU, UCIIOJI30BaTh CBOMCTBA YMCE U MpaBUIia
JIEVUCTBUA, MPUEMbI PAllHOHATIbHBIX BBIYUCIICHHM.

3) BeImoaHATH AEUCTBUSA CO CTETICHSIMHU C HAaTYPaJIbHBIMU TTOKa3aTeIsIMH.

4) HaxonuTh 3Ha4YEHUS YMCIOBBIX BBHIPAKEHUH, COIEpKAIINX pallMOHATIbHbBIE
yucjga M CTENEHM C HaTypaJbHBIM IIOKa3aTejieM, IPUMEHATh pa3HOOOpa3HbIE
CrocoObl ¥ IPUEMBI BBIUYMCIICHHUSI, COCTABIISATh U OLIEHUBATh YHUCIIOBBIC BHIPAKCHUS
P PEIICHUH PAKTUYECKUX 3aJ]1a4 U 33J1a4 U3 APYTUX YICOHBIX MPEAMETOB.

5) Oxpyraarh 4ucia C 3aJaHHOM TOYHOCTBIO, a TaKXKE IO CMBICIY
NPaKTUYECKOM CUTYyalluu, BBINOJHAT, NPUKUIKY U OIEHKY pe3yibTara
BBIYMCJICHUH, OIICHKY 3HAYEHUW YMCIIOBBIX BBIPAXXECHHUM, B TOM YHCIE IIpHU
pelIeHNU MPAKTUYECKUX 3a]ad.

6) Pemarh TekCTOBBIC 3amayu apu(METHUYECKUM CIIOCOOOM, HCIOJIb30BaTh
TaOJIUIbI, CXEMBbI, YepPTEeXKH, JPyrHe CpeACTBa NPEACTaBICHUS JaHHBIX MpU
pelIeHuy 3a71ay.

7) JJoka3bpIBaTh U MPUMEHSTH MPH PEIICHUU 3a/1a4 MPU3HAKH JISTUMOCTH Ha 2,
4, 8,5, 3,6,9, 10, 11, npuzHaku AeIMMOCTH CYMMbl W IPOU3BEICHUS LEIBIX
YHCell.

8) IIpuMeHsTh NpU3HAKK JE€TUMOCTH Ha 7 1 13.

9) PacknanpiBaTh HA MHOKUTEIIM HAaTypadbHbIE YHUCIIA.

10) CBoOoagHO omepupoBaTh MOHATHUSAMH: YETHOE YKCJIO, HEYETHOE YHUCJIO,
B3aUMHO MPOCTHIE YHUCIIA.

11) Haxoauth HanOoNbIIHI OOIINIA IETUTEIh U HAMMEHBIIIEee 00IIee KpaTHOe
Yyuces ¥ UCIOJIb30BaTh UX MPU PEIICHUH 3aa4, MPUMEHSTh alroputM EBkinpa.

12) OmnepupoBaTh MNOHATHEM OCTaTKa MO MOJYJIO, MPUMEHSTh CBOMCTBA
CpPaBHEHUU 10 MOYIIO.

13) Hcnonbs3oBarh anreOpanvueckyrd TEPMHUHOJIOTMIO M CUMBOJMKY,
IPUMEHSATH €€ B MPOIECCe OCBOSHUS y4eOHOT0 MaTepuara.



14) Hcnonb3oBaTh TOHSATHE TOXJECTBA, BBIMOIHITh TOXKIECTBEHHbIE
npeoOpazoBaHus BRIPAXKEHUM, JJOKa3bIBaTh TOX/IECTBA.

15) BeinonHsaTe JelcTBUA  (CIOXKEHUE, BBIUMTAHHUE, YMHOXEHHUE) C
OJTHOWIEHaMH M € MHOIOWICHAMH, MPUMEHATh (POPMYJbl COKPALIEHHOrO
YMHOXKEHMsI (KBagpaT M KyO CyMMBI, KBajgpaT MU KyO pa3HOCTH, Pa3HOCTb
KBa/IpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCJIE JJIS YIPOILEHUS BIYUCICHUI.

16) CocraBisiTh W pemiaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUI 110 YCJIOBHMIO 3a/auyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd TMOJy4eHHBIH pe3ynbTaT. CTpouTh TpaQuKu JHWHEHHBIX
byukuuit. Ctpouts rpaduk GyHKIUHU Y = [X|.

17) OnuceiBaTh ¢ MOMOIILI0 (YHKIUHA HW3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pacCTOSIHUE, LEHA, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTEIBHOCTD, BpEMsI, 00bEM PaOOTHI.

18) HaxonuTs 3HaueHne (YHKIMH 110 3HAYECHUIO €€ apryMEHTA.

19) Ilonumate rpaduueckuid crmoco® MpEeACTaBIEHUS U  aHajIu3a
uHpOpMallMKM, W3BIEKATh M HMHTEPNPETUPOBaTh HHGOpPMALMIO U3 TIpaduKoB
pEeaJIbHBIX MPOLECCOB U 3aBUCUMOCTE.

20) Wcnonb3oBaTh CBOMCTBA (PYHKIUH Uil aHaU3a TPadUKOB peasibHbIX
3aBUCUMOCTEH (HyJau (YHKIMH, NPOMEXKYTKHM 3HAKOMOCTOSHCTBA (DyHKIIHUH,
OPOMEXYTKH BO3pacTaHusi U yObIBaHMsS (YHKIUHU, HAauOOJbllIee U HaUMEHbIIEe
3Ha4YEHUA (PYHKIIUN).

21) Ucnonws3oBath rpaduku Juisl UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
IpU pelIeHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB U PEAIbHON HKU3ZHH.

22) JlenaTh NPUKUIKY U OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH IIPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB IPUPOJHBIX OOBEKTOB.

23) Bnagets nonstueM «reomerpudeckoe mecto Touek» (I'MT). Onpenensts
OMCCEKTpPHUCY YyIVIa W CEpPeAMHHBIN TEepHeHAuKylIsap K oTpe3ky kak [MT.
ITonp3oBatbcs  moHsTueM IMT 1npum  10Ka3aTenbCTBE  IEOMETPUUYECKHUX
YTBEP)KJIECHUN U IPU PELIEHUU 3a/]a4.

24) Brnagerp NOHATHEM KacaTeIbHOW K OKPY)KHOCTH, I1OJIb30BaThCs
TEOPEMOM O MEPHEHAUKYISIPHOCTA KAacaTeIbHOM M pajauyca, MPOBEAEHHOIO K
TOUYKE KACaHUSI.

25) Jloka3plBaTh pPABEHCTBO OTPE3KOB KacaTelIbHBIX K OKPYKHOCTH,
IPOBEICHHBIX M3 OJHOW TOYKH, W NMPUMEHATH 3TO B PEUIEHUH I'€OMETPUYECKUX
3aaad.

26) Jloka3pIBaTh W NPHUMEHATh NPOCTEHIINE T'€OMETPUUYECKUE HEPABEHCTBA,
IOHMMAaTh UX MPAKTHYECKUIN CMBICII.

8 KUIIACC:



1) TloHuMaTh M HUCHOJIB30BATh MPEACTABJICHUS O PACIIMPEHUU YHUCIOBBIX
MHOXECTB.

2) CBobomHO  omepupoBaThb  MOHATHUSMH:  KBaJpaTHbIA  KOPEHb,
apu(pMETUUYECKUd KBAJpaTHBI KOpPEHb, HPPALMOHAIBHOE YHUCIO, HAXOJUTh,
OLICHMBATh KBAJpaTHbIE KOPHHU, HCIOJNB3YS MPU HEOOXOAMMOCTU KaJbKYISATOP,
BBINIOJIHATh Mpeo0pa3oBaHUs BBIPAXKEHUH, COJEp)KallMX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

3) Vcnonbs30BaTh HaYalIbHbBIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTENbHBIX
YHCeN NIl CPAaBHEHUS, OKPYTJICHUSI U BBIUMCIICHUN, N300pakaTh AEHCTBUTEIbHBIC
YKCJIa TOYKAMU Ha KOOPJAMHATHOM IIPSIMOM.

4) Vcnonb30BaTh 3aMUCH OOJBIIMX M MalbIX YUCEN C MTOMOIIBIO AECATUUHBIX
apobeir u creneHeil uucna 10, 3anuchbIBaTh UM OKPYIJISTH YHMCIOBBIE 3HAUCHUS
peabHBIX BEIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM HU3MEPEHHUIA.

5) CBoOomHO omepupoBaTh MOHATHEM OCTaTKa MO MOMAYJI0, MPUMEHATH
CBOIMCTBAa CPaBHEHHM MO MOJYJIIO, HAXOIUTh OCTATKA CYMMBI U ITPOU3BEAECHUS 10
JTAHHOMY MOZYJIIO.

6) HaxonuTe fgomycTUMBbIe 3HAUCHHS TIEPEMEHHBIX B JIPOOHO-pAIlMOHATIBHBIX
BBIPAKCHUSIX.

7) I[IpumeHsITh OCHOBHOE CBOMCTBO PAIIMOHATIBLHOM IPOOH.

8) BbIONHATE TIpUBEIEHHE anreOpandeckux JpoOei K  obmemMy
3HAMEHATEIII0, CIIOKEHUE, YMHOKEHHE, IEIICHHE areOpanyecKux Apooeil.

9) BuIMONHAT,  TOXKACSCTBEHHBIE  MPeoOpa3OBaHUA  PAIlMOHAIBHBIX
BBIPAKCHUM.

10) IIpumenarp mnpeoOpa3oBaHUs BBIPAKEHUN ISl PEIICHHUS Pa3TUIHBIX
3a/71a4 U3 MaTeMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

11) IlpumeHATh TNOHSATHE CTEMEHH C LEJbIM IOKA3aTElIEM, BBINOIHATD
npeoOpa3oBaHus BEIPAKEHUM, COIEPKAIINX CTEIEHU C IIEJIBIM MTOKA3aTeNIeM.

12) Haxoautb JOMyCTUMbIE 3HAYEHHSI [EPEMEHHBIX B BBIPAKEHUSX,
coJep Kalux apupMeTnyeckue KBaapaTHbie KOPHHU.

13) BoinonHaTh npeoOpa3zoBaHusi UPPAIMOHATBHBIX BBIPAXKEHUHN, UCTIONIb3YSI
CBOWCTBA KOPHEM.

14) Pemath 1poOHO-palioHaIbHbIE YPaBHEHUS.

15) Pemarb nuHElHbIE YpaBHEHHs C MapaMeTpamH, HECI0XHbIE CHUCTEMBI
JIMHEVHBIX YPAaBHEHUH C MMapaMeTpaMH.

16) ITpoBOaUTH UCCIEOBaHUS YPAaBHEHUI U CUCTEM YPaBHEHUI, B TOM YHUCIIE
C MNpPUMEHEHHEM TIpapUUYecKUX MNpeacTaBleHuld (ycTaHaBlIMBaTh, HMEET JIU
YPAaBHEHHE WM CHUCTEMA YypaBHEHUW PELICHUS, €CJIM HMEET, TO CKOJbKO, U
nmpouee).



17) IlepexoauTh OT ciOBECHON (OPMYTHUPOBKU 33Ja4H K €€ anreOpandeckomn
MOJIETM C TIOMOLIBIO COCTaBJIE€HUS YPABHEHUS WIM CHUCTEMBI YypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J[a4M MOJYYEHHBIN pe3ysbTarT.

18) IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHHS, OLICHKH,
pelIaTh JMHEHHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOW M HX CHUCTEMBI, JaBaTh
rpa@uuecKy0 WUIIOCTPALUI0 MHOMKECTBA PELICHUH HEpPaBEHCTBA, CHCTEMBbI
HEpaBEHCTB. J[OKa3bIBaTh HEPABEHCTBA.

19) IloHumarh ¥ UCHOIB30BaTh (PYHKIMOHAIbHBIE TIOHATUS M  SI3BIK
(TEepMHUHBI, CUMBOJWYECKHE O0O3HAYEHUS), OMpPENesITh 3HAUCHHE (DYHKIUU IO
3HAYEHUIO apryMEHTa, OIIPEIEsATh CBOWCTBA (DYHKIMU 110 €€ rpaduKy.

20) Crpoutb rpaduku (pyHKUUNA, ONMHUCHIBATH CBOMCTBA YMCIOBOM (PYyHKUIUU
no ee rpaduxky. Pacno3HaBaTh OCHOBHBIE BHJBI UETHIPEXYTIOJIbHHUKOB, UX
AJIEMEHTHI, MOJIb30BAaThCSI UX CBOMCTBAMU IPU PEIICHUH I'€OMETPUYECKUX 3a4ad.
Pa3nuuaTe npu3sHaku M CBOICTBA mapajuiesiorpaMMa, poMOa M MpsIMOYTOJIbHHKA,
JOKa3blBaTb MX M YBEPEHHO NPUMEHATh IPU PEUICHUU TIEeOMETPHUECKUX
3anay.Pacrno3HaBath IEHTPATbHO-CUMMETPUYHBIE (DUTYpbl W HCIONb30BaTh HX
CBOWCTBA MPU PELICHUHU 3a]1a4.

21) Biagers NOHATUSIMU NOAOOHUS TPEYTOJIBHUKOB, KO3 (dUllMeHTa no10ous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX TPEYTOIbHUKOB. MIMETh npeacTaBieHue o
npeodpazoBaHuM Mo00us U 0 MoAoOHBIX (urypax. Ilonbp3oBaTbecsi MpU3HAKaAMU
000Ul TPEYrOJIbHUKOB MPU PELICHWU TeOMETpUYecKuX 3anad. /okas3wiBaTh U
IPUMEHATh OTHOLIEHHS NPOIOPLHOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
Jloka3biBaTh U npuMeHATh Teopemy Daneca. [IpuMenaTs nogodue B MpaKTHYECKUX
3a/ayax.

22) BpIBOOUTH W HUCHOJB30BaTh IpocTeHIIne (GOopMysbl Uisl IUIOIAIU
TPEyroJibHHUKA, MapajjienorpaMma, pomoa u Tpaneuuu. Beraucnsate (pa3nnyHbIMu
cnocobaMy) IUIOHIA/b TPEYrojbHUKAa M IUIOMAAM MHOIOYTOJbHBIX (UTYp
(Monb3ysch, rAe HEOOXOAUMO, KATbKYISATOPOM). [IpUMeHsITh METO/ MIOMaaeH IS
pelieHus 3a1a4. 3HaTh OTHOILIEHUE IOl MOAOOHBIX GUTYP U IPUMEHSTh IPU
pemeHuy 3anad. [IpuMeHsTh oy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4dax.

23) IlpumeHATP NOJYyYEHHbIE 3HAHWSA HA NPAKTUKE —  CTPOUTH
MaTEeMaTUYECKNEe MOJAEIM Ui  3aJad  PEAIbHOM JKU3HM W IPOBOJAMTH
COOTBETCTBYIOILIME BBIUUCIEHUS C MPUMEHEHUEM MOA00OHUS U TPUTOHOMETPHUHU
(MONIB3YACh, TA€ HEOOXO0IUMO, KAJIBKYISATOPOM).

9 KJIACC

1) CBobomHO omepupoBaTh MOHATHUSMU: KOPEHb N- CTETICHW, CTENEHb C
palMOHAIIBHBIM IIOKA3aTelIeM, HaxXOAUThb KOPEHb N-H CTENEHW, CTENEHb C



palMOHAJIBHBIM [MOKa3aTeleM, HCIHOJb3yd MpU HEOOXOJUMOCTH KaJbKYJISATOD,
PUMEHSATH CBOMCTBA KOPHS N-il CTENEHHU, CTETIEHU C PALIMOHAJIBHBIM MOKa3aTEIeM.

2) Vcnonb30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIIBHBIX YHUCET MIPU PEIICHUU
3a/1a4, IPOBEJECHUU PACCYXKACHUIN U T0KA3aTEIbCTB.

3) CpaBHHMBaTh W yHOPSAJOYMUBATH JACHUCTBUTEIbHBIE YHUCIA, OKPYTIATH
JIEHCTBUTENIbHBIC YHUCIIA, BHITIONHATh MPUKUIKY PE3yJibTaTa BBIYUCICHHUM, OIICHKY
YUCJIOBBIX BBIPAKECHUMU.

4) CB0OOOIHO OINEpPUPOBATH MOHATHEM KBAJIPATHOI'O TPEX4seHa, HAXOIUTh
KOPHM KBaJpaTHOI'O TPEXUJICHA.

5) PacknaneiBaTh KBaJIpaTHBIN TPEXUsIeH Ha JTUHEHHBIC MHOXKHUTEIIH.

6) PemaTh HeclioXkHbIE KBaJpaTHbIE YPABHEHUS C TAPaMETPOM.

7) Peliath HECJIOKHBIE CUCTEMbI HEJIMHEMHBIX YPABHEHUM C TAPAMETPOM.

8) Pemarh ypaBHEHHs, HEpaBEHCTBA U HX CHUCTEMbI, B TOM YHCIIE C
OTPaHUYECHUSIMU, HAIIPUMED B IIEJIBIX YUCIIAX.

9) IlpoBoaNTH HCCNEAOBAHUS YPAaBHEHUN M CUCTEM ypaBHEHHi, B TOM YHUCIIE
C MNPUMEHEHHEM TIpapUUYECKUX MpPEACTaBICHUN (yCTaHAaBIMBATb, HMEET JIH
YpPaBHEHHE WM CHUCTEMa YypaBHEHUW pPEIICHUS, €CIM HMEET, TO CKOJbKO, H
nmpouee).

10) Pemath TEKCTOBBIC 331241 aITeOpanIecKuM CIIOCOOOM.

11) Ucnonb3oBaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI JIJISi COCTABIICHUS
MaTeMaTHYECKOW MOJEIM pPEalbHOM CHUTyallud WIM [PUKIAJHOM 3aJ]a4u,
WUHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTATHI B 33JJAHHOM KOHTEKCTE.

12) CB0OOOIHO OIEpUPOBATH MOHSATUSAMU: 3aBUCUMOCTH, (PYHKIUS, rpaduk
byHKIIMK, TpsMas MPONOPUUOHAIBHOCTh, JIMHEWHas QYyHKIUS, oOpaTHas
POIOPIIMOHATIBLHOCTB, Mapaboia, Turnepoosia, KyCOuHO-3a/laHHast QyHKITHS.

13) HccnenoBath (yHKIMIO 1O ee rpauKky, yCTaHaBIMBAaTh CBOWCTBA
dbyHKIIMA: 00JacTh OMNpENEICHUsl, MHOXECTBO 3HAUYCHUN, HYIU (QYHKIIUH,
OPOMEXYTKM 3HAKOIMOCTOSHCTBA, NPOMEXKYTKHM BO3PACTAHHUS W  YOBIBaHMS,
YETHOCTh U HEYETHOCTh, HANOOJbIIIee M HAMMEHbBIIIEE 3HAYCHUS, ACUMIITOTHI.

14) Pacno3HaBaTh KBaJpaTUUYHYIO (QYHKIUIO 1O ¢opMyse, MNPUBOIUTH
IpPUMEPHI KBaIPATUIHBIX QYHKIIUNA U3 peaTbHOMN KU3HU, GU3UKHU, TEOMETPHUH.

15) Omnpegenars mnonoxkeHue rpaduka KBaJApaTUYHOM (YHKIUH B
3aBUCUMOCTH OT €€ KO3((ULIUEHTOB.

16) Crpoutrh rpaduk KBagpaTHUYHON (PYHKIIMHU, OMHCHIBATH CBOMCTBA
KBaIpaTUYHOU (PYHKIMU 1O ee rpaduKy.

17) Ucnonp30BaTh CBOWMCTBA KBAAPATUYHOW (PYHKIIMU JJIS pELICHUS 3a]1a4.

18) Ha mpumepe kBampaTudHOW (DYHKIIMHU CTPOUTH rpaduk GyHKIUU Y =
af(kx + b) + ¢ ¢ momompro npeodpazoBanwmii rpaduka pynknun y=F(X).



19) NnmoctpupoBaTh C MOMOIIBI0 rpaduka peajbHYI0 3aBUCUMOCTh WM
IPOLIECC IO UX XapAKTEPUCTHKAM.

20) CBoOomHO  OmepupoBaTh  MOHATUSIMHU:  TOCIEI0BATEILHOCTD,
apu(pmMeTHyecKas U reOMETpUYECcKas MpOrpeccumu.

21) 3apmaBaTh MOCIEAOBATEIBHOCTA PAa3HBIMU CIIOCOOAMHU: OIHUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BbIMONHATH BBIUKCICHUS C HWCIONb30BaHUEM GOpMydT N-TO dieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCuil, CYMMbI IEPBBIX N YJICHOB.

23) M3oOpaxkaTh 4ICHBI MOCIEIOBATEIIBHOCTH TOYKAMHM Ha KOOPIWHATHOU
IJIOCKOCTH.

24) PemaTh 3a7a4u, CBI3aHHBIE C YUCIOBBIMH ITOCIIEIOBATEILHOCTSAMHU, B TOM
YHCIIC 3a/1a4¥ U3 PEabHOMN JKU3HU (C HUCIIONB30BAHUEM KAJbKYJSATOPA, MU(POBBIX
TEXHOJIOTUH).

25) Pacno3HaBaTh W TPHUBOAWTH NPHUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJIEIOBATEIBHOCTEN,  OTPAHUYEHHBIX  MOCJIEAOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

26) HNmerp mnpencraBieHUE O CXOJWMOCTH IOCIENOBATEIbHOCTH, YMETh
HaXOJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOTrPECCUHU.

27) IlpuMeHs T, METOJ] MATEMATUUYECKON MHYKIIMU TP PEIICHUH 3a]1a4.

28) Jloka3bpIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCUHYCOB, IPUMEHSATh UX IS
HAXOXAEHUS Pa3IMYHbIX AJIEMEHTOB TPEYTOJIbHUKA («PELUIEHUE TPEYTOJIbHUKOBY),
OpU PEHIEHUH TeoMeTpUYecKuX 3anad. [IpuMeHsTh MoaydyeHHbIE 3HAHUS MpHU
pELIeHUH MPAKTUYECKUX 3aa4.

29) IlpumeHsST, TPUTOHOMETPUIO B 3ajayax Ha HAXOXKIACHHUE IUIOIIAJIH,
BBIBOJUTh M BIAJIETh TPUTOHOMETPUYECKUMHU (opmynaMu JUIsl  TUIOLIAAH
TpPEyrojiibHUKA, MNapajuieJorpamMma, poM0Oa, Tpamneluuy, BbIBOJUTh U MNPUMEHSTH
dopmyny ['epona u popMyity /uist IITOMIAIN BBITYKIOTO YETHIPEX YT OJIbHUKA.

30) HMmerp mnpeacraBieHHE O TOMOTETHUH, MPUMEHATH B NPAKTUYECKUX
CUTYaLHsIX.

31) Ucnonws3zoBarh Teopembl UeBbl 1 MeHenast mpu pelieHuu 3a1ad.

32) Ucnonb3oBaTh TEOPEMBI O BIMCAHHBIX YIyaX, YIVIaX MEXIY XOpAaMH
(CeKyIIMMHM) U yTIIe MEXIY KacaTeJIbHON U XOpI0¥ MpH pElIeHUH T€OMETPUIECKUX
3amad. Jloka3plBaTh M MPUMEHATH TEOPEMBI O NPOU3BEACHUH OTPE3KOB XOPI, O
IPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAJPaTE KacaTeJbHOM.

33) Bnagers moHsATHEM KOOpPJAWHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHUEM
OpsMON Ha IUIOCKOCTH. Brnanerp MNOHATHAMH yIiIOBOro Ko3(duimeHra u
CBOOOJTHOTO YJIeHAa, MOHUMATh WX T'E€OMETPUYECKUNA CMBICI U CBS3b YIJIOBOTO
KO3 (dULMEeHTa C BO3PACTAHMEM M YOBIBAHHMEM JMHEHMHOW (YHKIUH. YMETh



pemarb METOJOM KOOpAMHAT 3aJlayd, CBS3aHHbIE C MapaUICIbHOCTBIO U
NEPIEHIUKYIIPHOCTBIO MPSAMBIX, MEPECEUEHUEM NPSIMBIX, HAXOXKICHUEM TOUYEK
NIEPECEUECHUSI.

34) BpIBOIUTHh W BIAJIETh YPABHEHUEM OKPYKHOCTH. MCIOIb30BaTh METON
KOOpJAMHAT JUIsl HAaXOXKICHUS IEepeCceYeHUil OKPYKHOCTEH W IpsAMbIX. Braners
dbopMynamMu paccTOsSHHUS OT TOYKH JO MPSMOH, MUIOHIAAM MapajuiesiorpaMMa B
KOOp/JAMHATaX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOM IIIomaau. Ilonb3oBaThes
METOJOM KOOpAMHAT HA IUIOCKOCTH, IPUMEHATh €ro IpH  PEIICHUH
F€OMETPUYECKUX M MpPaKTHUYECKUX 3anad. [IpuMeHsATp MeTox KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a1a4ax.

35) Bnagets moHsATHEM BEKTOpa. YMETh CKJIaAbIBATh U BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCIO, BIAJETh NPABWIAMHM TPEYTOJIbHUKA M Iapajuieaorpamma.
Bianers NpakTUYECKMMH MHTEPIPETANUAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpJAMHATaMU BEKTopa. Brnagere CloXeHWeM U BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpA Ha YMCIIO B KoopauHaTax. Mimers npencraBnenue o 6azuce
(Ha mmockocTH). PacknanpiBath BEKTOpHI 0 0a3ucy. PacknanpiBaTh BEKTOPHI CUII €
IOMOIIBI0 MPOEUUPOBAHUS M TPUTOHOMETPUYECKHUX COOTHOLICHWH. [IpuMeHsTH
NOJTy4YE€HHbIE 3HAHUS B IPOCTEHIINX (PU3NYECKUX 3a]adax.

36) BnageTs MOHSATHEM CKaJSIPHOIO MPOU3BENECHUSI BEKTOPOB, HIOHUMATh €ro
IFEOMETPUYECKUN CMBICII W YBEPEHHO IIOJb30BATBHCS €0 BBIPAXKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAISIPHOI'O IPOU3BEACHUS
U €ro CBA3b C IpOoenUpoBaHUEM. [IpUMEHATh CKaJISIpHOE NPOU3BEAEHUE BEKTOPOB
JUISL HAXOXKIAEHUSl JUIMH U YIJIOB. Pemiath reoMeTpuyeckue 3aJady ¢ MOMOILbIO
CKJISIpHOr0 npou3BeAeHus. Vcrnonb30BaTh CKAISIPHOE NIPOU3BEIECHUE BEKTOPOB B
anredpandeckux U GU3NYECKuX 3a1ayax.

37) Bmanerp NOHATUSAMH  NPAaBWIBHOTO  MHOIOYIOJIbHHMKA,  JIJIMHBI
OKPYXXHOCTH, JUIMHBI JYI'M OKPYXXHOCTM M PaJWaHHONM MEphI YIJA, BBIYUCIATH
mwiomaas kpyra u ero 4acted. [lommmars cmeicn uyucna 7. llpumeHsTh
NOJIyYEHHbIE YMEHUSI MPU PELICHUU NMPAKTUYECKHUX 3a/1ad. 3HaThb HUCTOPUYECKHE
CBE/IEHUs 00 N3MEPEHUU JIMHBI OKPY>KHOCTH M IIOLIAH Kpyra.

38) Nmetrh mpeacTtaBiieHHE O MPeoOpa3oBaHMHU IIJIOCKOCTH, O JBM)KCHHUSX.
Haxoguth ocu, LEHTpbl CUMMETpUM (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3ULIUK TPOCTEHIINX NpeoOpa3zoBaHuid. [IpuMeHsATh NBHXKEHUS IUTOCKOCTH
IPH PELIEHUU T€OMETPUYECKUX 3a1au.

39) [IlpuMeHATh TMONY4YEHHbIE 3HAHUS HA TMPAKTHUKE — CTPOUTH
MaTeMaTUYECKUe MOJAEIHM Ui 3aJad pEAIbHOM KU3HM UM TIPOBOAUTH
COOTBETCTBYIOILIME BBIUNCIEHNS ¢ IPUMEHEHUEM TOJI00US U TPUTOHOMETPUUYECKUX
GyHKIUN (TIOJB3YACh, T€ HEO0OX0UMO, KATbKYISITOPOM).



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
JIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iesioB U TeM KoanuectBo OcHoBHOE OcHOBHBIE BHbI (undposbie)
g NMPorpamMMmblI 4acos coJepKaHue AeTeJIbHOCTH o0pa3oBaTte/ibHbIE
pecypchbl
Hcropus
BO3HUKHOBEHUS U
pa3BUTHS
TE€OMETPHH.
ITousarus:
aKcuoma,
Teopema, CemuHap: u3
CBOINCTBO, HCTOPHUH
MPU3HAK, BO3HUKHOBEHHUS H
JI0Ka3aTeNbCTBO, pa3BuTHUs
DOnemeHTH! ucTopun. O0IIKe TOHITUS 10 onpeieNieHuE. reomeTpun. MuHu-

reomeTpun. OCHOBHBIE (DUTYPHI

HNuctpymenTs! nist
WM3MEPEHUM 1
MTOCTPOEHUM.
B3anmuoe
pacIoyoKeHue
TOYEK Ha IPSIMOM.
N3mepenue
JUTUHBI OTPE3Ka,
paccrosiHue
MEXIy TOUKaMHU.
B3anmuoe

HCCIIEJOBAHUE: UTO
TaKoe, Teopema,
CBOICTBO, MPHU3HAK,
JI0Ka3aTeNbCTBO,
OonpeaecHue




pacnoJioKeHue
MPSIMBIX.
Jlomanas. Buasl
JoMaHbIX. J[inHa
JIOMaHOM.
MHOroyroibHUKH.
IlepumeTtp
MHOT'OYT OJIbHUKA.
Ilonsitue o
BBINTYKJIBIX U
HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

Yucna u BeIUUCICHUS. JIeIMMOCTb.
Cro)KeTHbIC 3a7a4u

JenuMocTts u e
CBOICTBA.
IIpu3znaku
JICTUMOCTH Ha 4,
6,8, 11.
[Ipusnaku
JEJIMMOCTH Ha 7,
13
(yHUBEpCabHBIN
croco0). Permenne
3aj1a4
MOBBIIIIEHHON
CII0KHOCTH.
Pemenue 3amau Ha
JICJIUMOCTb.
Apudpmernueckuit
METO/1 peLICHUs
CIOKETHBIX 3a71a4

HccnenoBarennckas
paboTa: 1eTuMOCTh
U €€ CBOMCTBA.
Huckyccus:
COOTHECEHME THIA
3aJ1a4M U MOJEIIH.
CpaBHeHue
apu(MeTHIECKOTO
U anredpanyeckoro
METO/1a PeIIeHUS
3aJ1a4; JOCTOMHCTBA
" HEOOCTATKH.
MarteMaTH4ecKoe
COpEBHOBaHHE —
penieHue
CIO)KETHBIX 3a1a4
paSHbIMI/I METoOAaMHnu




TpeyroiabHUKH.
PaBHbIE
TPEYTOJIbHUKH B

F€OMETPUUECKUX
[IpakTukym no
KOH(pUTypanusx.
PELICHUIO 3a1a4.
[Tpusnaku
Hccnenosanue:
TpeyronpHuku. [Ipu3Haku paBeHCTBa 6 paBeHCTBa
paBHbIE
€yTOJIbHUKOB €yTrOJIbHUKOB.
PEYE TPEYT TPEYrOJIbHUKH B
[Ipusnaku
reOMETPUYECKUX
paBeHCTBa
KOH(HUTypanusx
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
[lepnenguxynsp u
HAKJIOHHAs
IIpencraBnenue
3aBUCUMOCTH [IpakTuxym mo
MEXIY pelIeHuto
BEJIMYMHAMU B MPaKTUKO-
BUJIE POPMYIIBL OPUEHTUPOBAHHBIX
Crenenu, 3a/1a4 Ha
MHOT'OUJIEHBI, HaxO0XJICHHUE
npeobpa3oBaHue HEU3BECTHBIX
Anrebpanyeckue BbIpaXEHUS 10 peobp
MHOT'O4JICHOB, BEJIMYUH C
JEUCTBHUS C MIPUMEHEHUEM
MHOT'OUYJIEHAMHU. dbopmyi.
MHorouwieH HccnenoBarennckas
CTaHIAPTHOTO paboTa: Kak HaWTH

Buga. CreneHn
MHOT'OYJICHA.
Kopuu

KOpEHb
MHoOrowieHa?




MHOT'OYJICHA.
Haxoxnenne
KOpHEHN
MHOTOYJICHA.
JlokazaTenbCTBO
TOXOeCTB. Pa3sHble

MOAXOBI K
JI0Ka3aTeJIbCTBY
TOKIECTB
HccnenoBaTenbckas
abora (B TOM
CooTtHomeHus P (
YHUCIIE C
MEXIy CTOPOHAMHU
HCII0JIb30BaHUEM
U yriamu
«MaTeMaTH4YECKUX
€yrOJIbHUKA.
TpeyT MaKETOBY):
Hepasenctso
reOMeTpHYECKHe
TPEYTOJIbHUKA.
HEpaBEHCTBA.
TpeyroapHUKU U reOMETPUUECKUE HepaBeHnctBo 0
. [IpaxTukym no
HEpaBeHCTBa JUTMHE JIOMaHO1.
PELICHUIO
HepaseHcTBO
PaKTUKO-
MEXKIY
OPUEHTUPOBAHHBIX
NepHeHIUKYISIPOM
. 3a/1a4.
Y HAKJIOHHOM.
MopenupoBaHue ¢
Paccrosiaue ot
. IIOMOUIBIO
TOYKH J0 MPSMOUN
POrpaMMHBIX
CPEACTB
PaBHOCUIIBHOCTB CamocTodaTenbHOe
YpaBHEHHUS U CUCTEMBI YPABHEHUI YpaBHEHUHI OTKpPBITHE:
Jluneiinbie JIMHEHBIE




YpaBHEHUS U UX
CHCTEMBEL.
Onpenenenue
Yyucaa KOpHEn
JIMHEMHOT O
YpaBHEHMUS.
Pemenne
JIMHEWHBIX
yYpaBHECHUH,
cozepKalux 3HaK
MonyJis. Pemenue
JIMHEWHBIX
YpaBHEHUH C
napamMeTpamu.
Pemenue cuctem
JIMHEHHBIX
ypaBHEHUH
pa3HbIMU
METOdaMH

ypaBHEHUS U
HEPaBEHCTBA C
rnapaMeTpaMu U ux
CHCTEMBI.
HccnenoBaTenbckas
pabota (B TOM

0% (o) (S
HCIIO0JIb30BaHHEM
«MaTeMaTHYCCKUX
MaKETOBY):
JINHEIHBIE
ypaBHEHUS,
coJIeprKaliie 3HaK
MOMYJSI.
[IpakTukym no
pelIeHuIo 3a1a4: OT
MPOCTOTO K
CJIO)KHOMY —
pelIeHue CUCTeM
JIMHEMHBIX
YpaBHEHUI
pa3HBIMH
METOJaMH.
MareMaTudeckoe
COPEBHOBAHUE —
penieHue
MaTEeMaTHIEeCKUX
3aJ1a4 I10 TEME

OceBast cummeTpust

Durypsl ¢ 0CeBOI
CUMMETPHUEH.

HccnenoBarennsckas
pabora (B TOM




[Tpumepsnl qyucie ¢
CHMMETPHUH B HCIIOJIb30BaHUEM
OKpYXaroIiem «MaTeMaTHYECKUX
MUpe MIaKETOBY).
IlocTpoenue
Mojenen (B ToMm
YUCIIE C
UCIIOJIb30BaHUEM
«MaTeMaTHYECKUX
nakeToBy). [IpoexT:
CUMMETpHS B
OKpY’KaroIleM MUpe
Cymma
BHYTPEHHHUX [IpakTuxym no
YTJIOB PELICHUIO
MHOTOYTOJIbHUKA MPaKTUKO-
¥ CyMMa BHEITHUX = OPHUEHTHUPOBAHHBIX
MHoroyroiasHUKU. OKpYKHOCTh YHIOB BRITYICIOTO Jatat
MHOT'OYTOJIbHUKA. UccnenoBaTenbckas

KacarennHas u

pa60Ta: B3aMMHOC

ceKyuias K pacrosoxeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpyX HOCTb, MPAMOM
BIIMCAHHAS B YTOJL.
[Touck obnactu HccnenoBaTenbckas
OTpeNieNICHUs U pabora (¢

OyHKIIUU MHO€ECTBA HCIIOJIb30BAaHUEM

3HAYEHUI «MaTeMaTUYECKUX

G yHKIIH.

HaKeTOB»)Z B TOM




Hcmonp3oBanue
Pa3ITUIHBIX
CII0CO0OB 3a1aHus
byHKIUH.
Hcnons3oBanue
CBOMCTB (pyHKITHI
JUIS aHAJIA3a
rpaukoB
pealbHBIX
3aBUCHMOCTEN
(Hyn1 QyHKIINH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA
dynximy,
MIPOMEKYTKH
BO3pacTaHus U
yOBIBaHMS
dynximy,
HanOOJIbIICE U
HauMeEHBIIIEe
3HAYCHUS
GyHKIWH).
I'padukn,
KYCOYHO-
3aJJaHHBIC

byHKIIUN

qucJie CpaBHEHUE
CBOMCTB (pyHKLIUU U
uX rpa)uKoB B
3aBUCHUMOCTH OT
napaMeTpoB

10

I'eomeTprueckue MecTa TOUEK

B3anmuoe
pacIoyioxKeHue
OKPY>KHOCTHU U
MIPSIMOM.

[IpakTukym:
MIPAKTUKO-
OPHUEHTUPOBAHHBIE
3a/1a4M Ha




[Tpumepsnl
T€OMETPHUECKUX
MECT TOYEK Ha
MJIOCKOCTH.
Meron
reOMETPHUYECKHUX
MECT TOYEK IPH
pelieHuun
reOMETPUUECKUX
3a1a4

B3aMMHOE
pacnooKeHue
OKPYXHOCTH U
MIPSIMOM.
CamocTrodATenbHOE
OTKPBITHE: YTO
takoe [MT?
[IpaxTukym no
pELICHHIO 3a/1a4 Ha
I'MT

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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8 KVIACC

DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3/iesioB U TeM KonnuectBo OcHoBHOE OcHoBHBIC BHBI (uudgposbie)
n/n NPOrpamMMBblI 4acoB cojepKaHue AeATEeJbHOCTH o0pa3oBaTe/IbHbIC
pecypchbl
KBanpatHslii KOpEHB.
Beinonnenue
onepauuii ¢
[IpakTukym no
MppalOHaIbHBIMU
PELICHUIO 33/1a4: OT
ymuciaMu. TogHOCTB
IIPOCTOTO K
Yucna n BeruMciaeHus (KBagpaTHbIE NpUOIVKEHUS
CIIOKHOMY.
KOPHHM, UPpPALlMOHAIIbHBIC YHCIIA, 10 UPPaALMOHAIILHOTO y
HccnenosaTenbekas
CTETIEHH) YKclia IPU PELLICHUN
pabora.
3ana4. OKpyrieHue
KBagparnsie
UPpalMOHATIbHBIX
KOPHH.
YHcell, IPUKHIKa
pe3ynbrara
BBIYMCIICHUI
HpoGHo-
panuoHaIbHbIE
BBIPAXKCHHUSI.
[IpakTukym no
Crenenu.
CIICHHIO 3a/1a4: OT
Anrebpanydeckue BhIPaKCHHS 4 Brimonnenue P
MIPOCTOTO K
TOKJECTBEHHBIX
. CIIOKHOMY
npeoOpazo"BaHMUI
palMOHAIbHBIX
BBIPAKECHUN
YeTbIpexyroJpHUKN 8 [Tapannenorpamm, [IpakTkym no




€TI0 IIPU3HAKHA U

PEIICHUIO 3a4a4: OT

CBOMCTBA. MIPOCTOTO K
[IpssMOyTONBHUK, CII0KHOMY.
poMO, KBaspat, ux Hccnenosatenbekas
IpU3HAKU U paboTta. 3HaKoMbIe
cBoiicTBa. Tpamnenus. HE3HAKOMEBIE
PaBHOOenpeHHas YEeTBIPEXYTOJIbHUKH
Tpaneuus, €
CBOICTBA U IPU3HAKU
KBaapatubie HccnenoBaTenbckas
ypaBHEHHUSI. pabora:
Ornpenenenne PaBHOCUIILHOCTh U
PaBHOCHJIBHBIX CJIEJICTBUE.
YpaBHEHUM. IIpaxTukym mo
[IprMeHeHne CBOMCTB |  PELICHUIO
YpaBHEHUH C OJHOM CIOKETHBIX 3a/1a4.
IIEPEMEHHOM. [IpaxTukym no
Onpenenenue PELICHUIO 33/1a4: OT
KOJIM4YeCTBa MPOCTOrO K
VYpaBHEHHUs U HEPABEHCTBA 12 JIEACTBUTEIIbHBIX CJIO)KHOMY —
KOpHEH KBaJIpaTHOTO JTpoOHO-
ypaBHeHus. Penienne | panuoHanbHbIE
IpoOHO- ypaBHEHHUSI.
paloHaIbHbIX Hccnenosarenbekas
ypaBHCHUH, pabota (B TOM

CBOJISIINXCSA K
JIMHEWHBIM WITH K
KBaJpaTHbIM
YPaBHEHUSM,
HCITOJIb30BaHHUE

qHCIIe C
HCIIOJIb30BaHUEM
«MaTeMaTUYECKUX
MaKETOBY):
rpaduyeckas




METO/1a 3aMEHBI
MePEMEHHOM.
Pemenue TekCcTOBBIX
3a1a4
anredpanyecKum
croco0oM: Iepexo;y
OT CJIOBECHOH (opMmy-
JMPOBKH YCIIOBHS
3a/1a4M K
anreOpanyeckon
MOJIETH yTeM
COCTaBJICHUS
yYpaBHEHHUS; PEIICHHUE
COCTaBJICHHOTO
ypaBHEHUS;
UHTepIIpeTalHs
pe3ynbraTta.
I'padmueckas
UHTEPIIpEeTAIHS
ypaBHEHUH C IBYMS
NePEeMEHHBIMU

WHTEPIpETALMS
YpaBHEHUH C ABYMS
IIEpPEMEHHBIMU.
MopenupoBanue
Pa3JIMYHBIX
CUTYalHI

LenTpanbHO-cCUMMETpUYHBIE (DUTYPBI.
[IponopiimoHanbHBIE OTPE3KHU.
[Tonobue. [TpeobpazoBanue moao0us.
ITmomaan.

dopMynHupoBKa
OIpeeIICHUs U
JI0Ka3a-TeJIbCTBO
CBOICTB LIEHTPAJILHO-
CUMMETpPUY-HbBIX
¢duryp. Cpenusis
JVHHUS TPEYrOJIbHUKA.
CpenHsas nuHus
Tpaneuuu. Teopema

CaMOCTOSTEIHLHOE
OTKPBITHE: YTO
TaKoe
npeoOpa3oBaHue
nogoowus?
HccnenoBarennckas
pabora (B TOM
qucie ¢
HCIOJIb30BaHUEM




Qaneca.
[IponopumonanbHbIe
oTpe3ku. Beenenue
TOHSITHS
npeoOpa3oBaHus
IoA00us M HOIOOHBIX
¢uryp. CooTHoleHus
B IIOJO0OHBIX
¢urypax. 3agaun Ha
HaXO0XJICHHE
TUIOMIA/IN C
UCTIOJTb30BaHUEM
pazOueHus Ha YacTH |
JOCTpauBaHUE.
Meton miomanei.

«MaTeMaTUYECKUX
MaKETOBY): UTO
Takoe (paxTan?
IIpaxTuxym o
pelIeHHIo 3a/1a4

Jloka3aTesbcTBa HEPABEHCTB

OrneHKa 3HaUYeHUS
BBIPAKEHHUS C
HCIIOJIb-30BaHUEM
HEPaBEHCTB.
[IpuMeHeHue CBOMCTB
HEPaBEHCTB B XOJ€
pelieHus 3aay.
Omnpenenenue
PaBHOCHJIBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pemenue
TEKCTOBBIX 3a]1a4 C
MOMOILBIO JINHEUHBIX
HEPaBEHCTB C OJHOU

[TpakTnueckas
pabora:
MOCTPOCHUE
MoOJeJIen —
HEPABEHCTBO KakK
MO/IEJb pealIbHOU
CUTYaI1H.
CaMOCTOSTEIIbHOE
OTKPBITHE: METOIBI
JIOKa3aTeIbCTBa
HEpPABEHCTB.
MarteMaTuaeckoe
COPEBHOBAHUE —
perieHue 3a1a4
pa3sHbIMU




MIEPEMEHHOM.
Hccnenosanne
JIMHEHHOTO
HEpaBEHCTBA C OAHOM
IIEPEMEHHOM C
napamMeTpom

METOJIaMHU.
HccnenoBarennckas
pabora: TuHelHHOoe
HEPaBEHCTBO C
OJIHOU IIEpEMEHHOHU
C mapaMeTpoM

[IpssMOyTObHBIE TPEYTOJBHUKI

Teopema [Tudaropa u
€€ IIPUMEHEHHUE.
JlokazateyibCTBO
COOTHOILIEHUIN MEXITY
IPONOPLUUOHATILHBIMU
OTpe3KaMH B MPSIMO-
YTOJIBHOM
TPEYTOJIbHUKE.
[Ipumenenue
COOTHOUIEHUH NpH
pelieHuu
F€OMETPUUECKHUX
3a/ad.
Tpuronomerpuyeckue
dbyHKIIH B
IPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

IIpaxTuxym o
PELICHUIO
IIPaKTUKO-OPUEH-
TUPOBAHHBIX 3a]1a4.
CamocTodaTenbHOe
OTKPBITHE: YTO 5
3HAIO MPO
MPSIMOYTOJIBHBIN
TPEYrOJIbHUK?
Maremartnueckoe
COpPEBHOBAHUE —
peleHne 3ana4
Pa3HBIMH METOJAMH

DOyHKIMHU

ITouck obmacTu
ompeieNieHUs U
MHOKECTBA 3HAUCHUU
¢ynkuuu. ['papuk
¢bynkmn K/X.
Oyukuus Buaa (ax +

HccnenoBarensckas
pabota (B TOM
YUCJIE C
UCTIOJIb30BaHUEM
«MaTeMaTUYECKUX
MAKETOBY):




b)/(cx + d)

HCCIICIOBAHUC

(b yHKIHIA.
CamocTosiTeNIbHOE
OTKPBITHE:
¢dbyHkms BUaa (ax
+ b)/(cx + d)

dopMynHupoBKa
onpeaeIeHus
JIETMMOCTH HaIIElIo,
YHUCeJl, CPABHUMBIX 110
JaHHOMY MOJYJIIO.
Brmonnenue
JIEJICHUS C OCTaTKOM.

HccnenopaTennbckas
pabora: 1eTuMOCTb.
CaMOCTOSTEIIbHOE
OTKPBITHE:
CpaBHEHHUE T10
MOJIYITIO.
[Tpo6nemHusbIit
MIPaKTUKYM:
peleHue 3a7a4d Ha

9 Uucna ¥ BEIYKUCIIEHUS . NEJTNMOCTD JlokazaTenbpCcTBO U IIOMCK OCTaTKOB
MIPUMEHEHNE CBOWCTB CYMMBI U
CpaBHEHHUI 1O MPOU3BEICHUS 110
MOAYIIO. MOAYIIO.
Haxoxnenne MaremMaTnueckoe
OCTaTKOB CYMMBI U COpPEBHOBaHUE —
pOU3-BEACHUS 11O pelieHue 3aj1ay Ha
JAHHOMY MOAYJTIO JIEIIMMOCTh U
CpaBHEHHUE I10
MOTYJTIO
Brniucannsie u [IpakTukym no
10 Brncanublie 1 onycaHHEBIC [EHTPaJIbHBIC YTJIBI. pelIeHuIOo 3a/1a4: OT
YETHIPEXYrOJIbHUKU Vbl Mexay MPOCTOrO K
XOpJlamMu U CJI0)KHOMY




CEKYIINMHU.
Bmicannsie n
OINMCaHHbBIC
YETBIPEX YT OJIbHUKH.
Bzaumnuoe
pacmoJIOKEHUE IBYX

OKPYKHOCTEN
HccnenoBarenbckas
adora:
Brimonnenue P
. YeThIpeXyroabHUKH
[ToBTOpenwue, 06001ICHNE, HCCIIEI0OBATENLCKOM
11 3 1 OKPY>KHOCTH
cHucTeMaTH3aIus paboTsl. BeimonHenue
[Ipoexkr:
W 3aIlliTa MIPOCKTa
YeTplpexyroJbHUKU
U OKPY>KHOCTH
OBIIEE KOJIMYECTBO YACOB 110 68
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9 KVIIACC

DJIeKTPOHHbBIE
Ne HanmenoBanue pa3ienoB U KonunuecrBo OcHoBHOE OcHoBHBIC BHBI (uudgposbie)
n/n TeM NPOrpaMMBbl 4acoB cojiepKaHue AeATEeJbHOCTH o0pa3oBaTe/IbHbIC
pecypchl
Pemenne ypaBHeHwmii ¢
apaMmeTpoM CamocTodaTenbHOe
anreOpanyecKum OTKPBITHE: PELIECHNE
METOJIOM. YPaBHEHUH C IMapaMeTPOM.
I'paduueckuii Mmeron [IpakTUKyMBI 11O PEIICHUIO
pEIICHNs yPaBHEHUH C 3a/1a4: OT MPOCTOrO K
apaMmeTpoM CJI0)KHOMY — IpOOHO-
I'paduueckas paluoHaIbHbIE YPaBHEHUS
MHTEPIIPETALNSA Y HEPABEHCTBA C
VYpaBHEHHs U HEPABEHCTBA C 6 pEILICHUs ypaBHEHUS C IapaMeTPOM.
napameTpom IByMs mepeMeHHbIMU U | MccnenoBaTenbekue
CUCTEM YpaBHEHUH C paboTHI: peleHue 3a1a4 ¢
JIBYMsI [IEPEMEHHBIMHU. napaMeTpamu —
HccnenoBanue cucreM anreOpanyecKuM METOIOM;
HEJIMHEUHBIX rpau4eckuM MeTo/10M (B
YPaBHEHUH C TOM 4uCJIE C
napameTpom. Pemenne | MCHoONIb30BaHUEM
HEPABEHCTB C JBYMs «MaTeMaTU4YEeCKUX
MIEPEMEHHBIMU U UX HaKETOBY)
CUCTEM
DopMyiIbl [IpakTHKyMBI ITO PELICHUIO
Pemenne TpeyrojbHUKOB 6 npuseqeHus. Pemenue 3aaa4. Maremarnyeckoe

MPAKTUYCCKUX 3a1a4 C

COPCBHOBAHHUC — PCIICHUC




HCII0JIb-30BaHUEM
TEOpPEMBbI KOCHHYCOB 1
TEOPEMbI CUHYCOB.
®opmyia I'epoHa.
dopMyna MmIomaIu
BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.
CooTHOIIIEHUS MEXKTY
TPUTOHOMETPUUECKUMHU
GbyHKIUAMI.
[Tpocreiimme hopmyibr
MIPUBEJICHUS U3 T€0-
METPUYECKUX
COOOpaKeHUIA.
Pemenue 3amau c
HCII0JIb30BAaHUEM
TEOpEeM KOCHHYCOB U
CHUHYCOB, HaXO0X/ICHUE
paauyca ONMCaHHOM
OKPY>KHOCTH

FeOMeTpI/ILIeCKI/IX/ IIPaKTHUKO-
OPHUCHTHPOBAHHLIX 3a/1a4
Pa3sHbIMH MCTOdaMU

Anrebpanyueckue BBIPaKEHHS

10

Crenens ¢
panoHaIbHBIM
[IOKa3aTeJIeM.
Omnpenenenue KopHs N-
il CTeTIeHH U CTETICHH C
panoHaIbHbIM
MOKa3aTeseM.
[Ipumenenue
olepanyy U3BJICUYCHUS
KOpHsI N-ii CTEeTEeHH,

[IpakTHKyM MO pemIeHUIO
3a7a4: OT MPOCTOTO K
CII0KHOMY.
MaremaTrnueckoe
COpPEBHOBaHUE




HCIIONB3YS IIPU
HE00XOINMOCTH
KaJIbKYJIATOP.
Brruncnenue 3HaueHus
CTETIEHH C PaLHO-
HaJIbHBIM OKa3aTeIEM.
Onenka 3HaYeHHH
KOpHS N-U CTEIEHH,
3HAYEHUE CTEIIEHU C
panoHaIbHBIM IIOKa-
3aTesieM LEeJTbIMU
qucliaMu U
JIeCATUYHBIMU
npoo6simu. CpaBHEHHE U
YHOpSI0UMBAHUE
panro-HAJIBHBIX U
MppaLMOHATILHBIX
qucell, 3alIMCaHHbIX C
IIOMOILBIO KOPHS N-i
CTEINEHU, CTENIEHU C
palnroHaIbHBIM
MIOKa3aTeseM.
Brinonnenue
TOKJECTBEHHBIX
npeoOpa3o-BaHU
BBIPAYKEHHIA,
COJIeprKalluX KOPEHb
N-¥1 CTEIIeHU, CTETICHb C
panoHaIbHBIM
MoKa3aTesieM




OTpe3ku B OKPYKHOCTH

TeopeMsl 0
MIPOM3BEICHUH
OTPE3KOB XOPI,
TEOPEMBI O
MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
TeopeMa o KBajpaTe
KacaTeJIbHOW, TEOPEMBI
UYessl 1 MeHenas.
HccnegoBaHue, B TOM
YHUCJIE C TOMOUIBIO
U(POBBIX PECYPCOB,
M3y4aeMbIX KOH(HUTY-
pauui. [Ipumenenue
JTaHHBIX TEOPEM IPH
penieHnun
TEOMETPUUECKUX
3a/1a4. 3HAaKOMCTBO C
MOHSITUEM T'OMOTETHUH,
C €ro MIPUMEHEHUEM, B
TOM 4YHCJIE B
MPaKTUYECKHUX
CUTYaLMIX

CamocrosiTensHOE
OTKpBITHE (B TOM YHCIIE C
HCIIOJIb30BAaHUEM
«MaTeMaTUYeCKUX
nakeToBy»): Teopembl UeBbl
u Menenas. [Ipaktukym 1o
pelIeHuto 3a1a4.
IIpaxTukym no
MOCTPOEHUIO
NUHAMHUYECKUX MOJEJIEH C
TTOMOIIIBIO TTPOTPAMMHBIX
CPEJICTB.
Hccnenosatenbckas paborta
C TIOMOIIIBIO MMPOTPAMMHBIX
CPE/ICTB: TOMOTETHS U €€
CBOIICTBa

OyHKIMHT

[Tonstue «pyHKIHS.
[IpumeHeHue cBOMCTB
byHKUIMNA: HYITH
(GYHKIMY, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA
(GYHKINH, TPOMEKYTKH
BO3pacCTaHUs U

HccnenoBatensckas pabota
(B TOM UHCIIE C
UCIIOJIb30BaHUEM
«MaTeMaTHYECKUX
nakeToBy): [loBenenue
(GyHKLINY U ee TpaduKa B
3aBUCHUMOCTH OT




yObIBaHUS () YHKIIHH,
YeTHBIC U HEUCTHBIC
¢byHkuMu, HaubobIICe
Y HauMeHbIlIee
3Ha4YeHUs1 QYHKIUU
IPY PEIICHNUH 3a/1a4.
[Toctpoenue rpaukoB
(GyHKIUH ¢ TOMOIIBIO
npeoOpa3zoBaHUil BUA:
f(x) —f(x) + a; f(X) —
f(x +a); £(x) — kf(x),
) —f( x ), f) — |
f(x) |. Pacio3naBanue
CTETIEHHBIX (QYHKIMN U
MOCTPOEHHE ICKH30B
rpaMKOB CTEIICHHBIX
byHKIMI ¢
HATYpaJbHBIMH
noKa3aTesiMi pa3Hou
YEeTHOCTH.
Hcnonp3oBanue
CBOMCTB rpauKoB
CTETIEHHBIX (DYHKIIUH C
HaTypaJbHBIMU
MoKa3aTesIMH MPH
pelLIeHn: 3a1a4.
[Toctpoenue rpaukos
dymKimit y = Vx, y =
Ix,y=1x|

napameTtpa. [IpakTuKymbI
0 PEIICHHIO 3a1a4:
MOCTpOeHHE TpaduKOB
byHKIHMI Y= Vx,y= Vx, y
= | X |; ¢ moMoIikko
npeoOpa3oBaHuil 1
MIpoOBEpKa ¢
UCTIOJIb30BaHUEM
MPOrPaMMHBIX CPEJICTB

BekTopsl. MeToa koopiHaT

HapaJIJICJ'ILHOCTB u

CamocTosTeNLHOE




MEePIEHIUKYIISIPHOCTD
psIMBIX (Yepes
YIJIOBOM

KO3 PUIIHIEHT).
Haxoxnenue
nepeceyeHui
OKPY>KHOCTEH U
MPSIMBIX B
KOOpPJIMHATAX.
dopMyia pacCcTOSTHUS
OT TOYKH A0 MPSIMOM.
ITmomanno
rapajiesorpaMma B
KOOpPJIMHATAX, TOHITHE
00 OpUEHTHPOBAaHHOU
N0} 116:01078
[Ipumenenue metona
KOOpPJIMHAT B
MPaKTUKO-
OpPUEHTHUPOBAHHBIX
r€OMETPUYECKUX
3a7a4ax, UCCIEIOBaHUE
MIPUWJIOKEHUSI METOA
KOOpPJIMHAT B
BBIYHMCIIUTENLHON
MaTeMAaTHKE U

OTKPBITHE: KaK PELIUTh
TEOMETPHUUECKYIO 3a7a9y C
MOMOIIIBIO anmnapara
anredpoI?
HUccnenosatenbckas pabora
(B TOM UHCIIE C
WCTIOIb30BaHUEM
«MATEMATHUYCCKUX
MAKETOBY): pelICHHE
MPAKTHKO-
OpUEHTHUPOBAHHOU
reoMeTpU 4ECKOM 3aauun
METOJIOM KOOP/JAHHAT.
Marematuueckoe
COpEBHOBaHHE — PEIICHUE
reOMETPUUECKHX 3a7a4
Pa3sHbIMH ME€TOAaMU

nHpopMaTuKe
IIpaBUsIbHBIE MHOTOYTOJIBHUKH. IIpaBuiibHBIE CamocTodaTenbHOe
OKpy»XHOCTb U MHOT'OYTI'OJIbHHUKH, OTKPBITHE: KaK HAUTH

MHOT'OYT'OJIbHUKHN

BBIYUCJICHUC UX

MNEPpUMCTP U IJIOIIAAb




2JIEMEHTOB
Brraucnenne
IIEPUMETPOB U
IUIOIAJCH CIOMXKHBIX
buryp, BKIIOUAOIIUX
AJIEMEHTBI Kpyra

CJIO’)KHOH (UTYPBI?
[IpakTHKyM MO pemeHUIo
3a/1a4 ITOBBILLICHHON
CII0KHOCTH

Yucnosele N0CIE10BATENBHOCTH
U IPOTPECCUu

OmnpenenieHnne BUI0B
IMOCJIEI0BaTEIbHOCTEH:
orpaHu4eHHas
MOCJIEA0BATENLHOCTD,
MOHO-TOHHO
BO3pacTaroias
(yObIBaromas)
IIOCIIE0-BaTEILHOCTbD.
[IpencraBnenue
0ECKOHEUHBIX
MEPUOINYECKUX
Ipo0Oeit B BUjIE
OOBLIKHOBEHHBIX.
3HAKOMCTBO C
MOHATHEM CXOJIUMOCTH
IMOCJIEJOBATEILHOCTH,
HAXO0XJICHUE CYMMBI
OCCKOHEYHO
yOBIBarOIICH
reoOMEeTPUYECKOI
MIPOTPECCHUMU.
IIpumenenue Merona
MaTeMaTUYeCKOM
WHAYKIAU

UccnenoBaTennsckas
paboTa: moBeIeHne
MOCJIEI0OBAaTEIBHOCTEH — OT
TUIOTE3bI 10 JIOKa-
3aTenbcTBa. Juckyccus Ha
OCHOBE pEIIEHUs 3a/1ay:
saBiseTcsa im MMU
YHHUBEpPCATbHBIM?
CaMOCTOSTEIILHOE
oTkpbiTHe: MMU — meTon
JI0Ka3aTesIbCTBA: CyMMa
YJICHOB IIOCIIE0-
BaTeIbHOCTH. IIpakTKym
10 PEILICHHUIO 3a/a4:
JI0Ka3aTeIbCTBO
HEPABEHCTB U
JIOKa3aTeIILCTBO JCIIMMOCTH
MMHU




LentpanbHas
CUMMETPHUS.
IlenTpansHo-
CUMMETPUYHbIE
¢urypsl. IToBopor.
OceBasi cHMMETpPHS.
Ourypsl,
CUMMETPUYHbIE
OTHOCHUTEJIEHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [Tonarue
JIBUKEHUSI U €T0

HccnenoBatennckas padbora
(B TOM UmCIIE C
UCTIOJIb30BaHUEM
IIPOrPaMMHBIX CPENICTB):
KOMTIO3UIIHS IBIKEHUH.

9 JIBMKEHUS MIOCKOCTH . CaMOCTOSTEIILHOE
cBolicTBa. PaBeHCTBO o
OTKpbITHE: (HOPMYITHPOBKA
¢buryp. [Ipossnenus P P . P
BBIBOJIOB O CBOMCTBax
CUMMETPUHU B IIPUPOJIE, . .
KOMITO3ULIUH IBUYKEHUI.
KHUBOIIHUCH,
[IpoexT: npeobpazoBaHus
CKYJIBIITYpE,
(IBMKEHUS) B HICKYCCTBE
apXUTEKTYpE.
Kommosunnn
IBYDKCHUHN
(mpocreiiue
IIPUMEPBI).
IIpumeHeHue B
peleHnn
reOMETPUYECKUX 3aJa4
Pemenne 3anay, [Ipoexkrt: «IIpeobpazoBanus
10 [ToBTOpenue, 06061IeHNE, WLTIOCTPUPYIOIIHX B UCKYCCTBE H

CHUCTCMAaTHU3aluAa

CBA3U MCIKAY
Ppa3’IM4HbIMU TCMaMH

apxutekType» Urorosas
KOH(DepeHIus:




kypca [loBTopeHnue,
00001IcHHE,
cucTeMaTu3alus Kypca

«MaremaTHka — 3T0
KpacHuBO»

OBHIEE KOJIMYECTBO YACOB
ITO TPOT'PAMME
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HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

KosaunuecTBo yacoB

Ne ni/m Tema ypoka
Bcero

KonTpoabubie
padoThbI

IIpakTH4eckne
padoTsbI

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcnl

HcTopust BOSHUKHOBEHUS U Pa3BUTHS
re€OMETPUHN

[TonsiTus: akcuoma, TeopemMa, CBOMCTBO,
MPU3HAK, J1I0Ka3aTeIbCTBO, OMPEICICHHE

HNHCcTpyMeHTBI U1 U3BMEPEHUN U ITIOCTPOCHUN.
[IpakTukym

BsaumHoe pacnonoxeHne ToueK Ha MPsIMOH.
4 H3mepenue nimHbBI OTpe3Ka, pacCTOSTHUC 1
MEXTY TOUKAMHU

Bzaumuoe PAaCIOJIOKCHUC ITPAMBIX

Jlomanas. Buasl momaHpIx. [I1uHa ToOMaHOM

MmuoroyronasHuku. [lepumetp
7 MHOTOYroJbHUKA. [TOHATHE O BBIMYKIIBIX U 1
HEBBIIYKJIBIX MHOTOYTOJIbHUKAX

MmuoroyroasHuku. [lepumetp
8 MHOTOyrojibHuKa. [loHsATHE O BBIMYKIIBIX U 1
HCBBIITYKJIBIX MHOTOYT'OJIbHUKAX

[pocreiimme ¢purypsl. MaremaTuyecKuii
MapadoH

[Ipocreitmue purypsl. MaTemaTndeckuii

10
MapadoH




[IpakTKyM MO pEeLICHUIO 3a/1a4 U3 peaIbHOU
MIPaKTUKU Ha YacCTH, IpOOH, MPOLIEHTHI,

1 IIPUMEHEHHUE OTHOLIECHUH U ITPONIOPLUUI IIPU
pelIeHnn 3a1a4
Peanbubie 3aBucumoctu. [IpakTukym mno

12 pelIeHuIo 3a/1a49 Ha JABUKEHUE, padoTy,
MTOKYTIKH, HAaJIOTH

13 [Ipuznaku nenumoctu Ha 4, 8, 6, 11

14 [Ipu3Haky AeIMMOCTH CYMMBI ¥ IPOU3BEICHUS
LEJIBIX YMCEJI IPU PELICHUH 3a/1a4
HaunOomnpimmii oOInii 1eIuTeNs U HauMEHbIIIEe

15 of1iee KpaTHOE ABYX 4ncen. B3anMHo mpocTsie
qucia

16 Anroput™m EBkinna. Jlenenue ¢ octaTkoM

17 CpaBHeHUS 1IEJIBIX YHCEIl 10 MOAYIIIO
HaTypaJIbHOTO Yucia

18 MaremMaTHueckoe COpeBHOBAaHHE: 3a]a4ul Ha
JIeJIUMOCTh
TpeyronpHuku. PaBHbBIE TPEYTOJIBHUKY B

19 reOMETPUYECKUX KOH(PUTYpAIHSIX.
HccnenoBanue

20 [Ipu3Haku paBeHCTBa TPEYTOJILHUKOB.
[IpakTuKyM 1O pelIeHUIO 3a1a4

91 [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.
[IpakTHKyM 11O pPEIICHMIO 3a1a4

29 IIpu3Haky paBeHCTBA TPEYTOJILHUKOB.
[IpakTuKyM 1O pelIeHUIO 3aa4

23 [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX




TpeyroiabHUKOB. [lepneHauKyIsp U HaKJIOHHAS

[Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX

24 TPEYrOJILHUKOB. 1IpakTHKyM 110 peleHunto 1
3a1a4

25 JleneHre MHOTOUYJICHOB

26 JleiieHre MHOTOYJICHOB

97 [IpeoOpaszoBaHme 11E7T0T0 BEIPAKEHUS B 1
MHOTOUJIEH

28 Kopuu MHOTOWICHA 1

29 Ky0 cymMMBI 11 Ky0 pa3HOCTH IBYX BBIpaKCHUN 1

30 CyMmMa U pa3HOCTh KyOOB JIBYX BBIpaKECHHI 1

31 CyMMa 1 pa3HOCTb KyOOB JIBYX BBIPaKCHHM 1
[IpousBeneHne pa3HOCTH U CYMMBI IBYX

32 BBIP@KEHUI, CyMMa U pa3HOCTb KYOOB JIBYX 1
BBIPAKCHUI

33 ToxnectBo. ToxaecTBeHHbIE peoOpa3oBaHUs 1
anredpanyecKux BbIPAKEHUN

34 Jloka3aTenbCTBO TOXKIECCTB

35 I'eomerprueckue HepaBeHCTBA. MUHH-TIPOEKTHI

36 I'eometpuueckue HepaBeHcTBa. [IpakTHKyM 1O 1
pEIIeHUIO 3a/1a4

37 [IpssMoyronbHbIN TpeyronbHUK. [IpakTukyMm 1o 1
peleHuIo 3a/1a4

38 [IpssMoyronbHbIN TpeyronbHUK. [IpakTukyMm 1o 1
peLIeHHIo 3a/1a4

39 PaBHOCHIIBHOCTD ypaBHEHHIA

40 YpaBHEHHE KaK MaTeMaTudecKas MOJIENb




peanbHON CUTyallH

JIuHeitHOE ypaBHEHUE, COAEpKAIIEe 3HAK

41
MOZYJIs

42 [IpaxTukym no pemenuto 3anad. JInneinsie
YpaBHEHUSA

43 Cucrema ABYX JTUHEHHBIX YPAaBHEHUH C ABYMSI
IIEPEMEHHBIMU KaK MOJIEJIb PEAIbHOW CUTyal[uu

44 YpaBHEHHUs U CUCTEMBI YpaBHEHUN. MuHuK-
IIPOEKTHI

45 @urypsl ¢ oceBoil cummerpuen. [Ipumepsr B
Ipupoje

46 IIpoext «CummeTpus B OKpYKarOLIEM MUPE» —
cOop MaTepuaoB

47 KomMmmnsrorepHoe MO€IMpOBaHNE: CHMMETPHS B
rpaduueckux peaakTopax

48 IIpoext «CumMmeTpHs B OKPYXKAIOLIEM MUPE».
Odopmiienne 1 3amurTa NpoeKTOB
CymMa BHYTPEHHHX YIJIOB MHOTOYT'OJIbHUKA U

49 CyMMa BHELIHUX YIJIOB BBIITYKJIOTO
MHOI'OYTOJIbHUKA

50 Cymma yriioB MHOTOyrosibHHKa. [Ipaktukym no
PELICHHIO 3a/1a4
B3anMHOe pacnosioxkeHue OKpPYKHOCTH U

ol npssMoli. KacarenpHas 1 cekymas K
OKpYXHOCTH. [IpakTuKyM 1O peleHuto 3a1a4d

52 Uccnenoanue. OkpykHOCTb. OKPYKHOCTb,
BIIMCAHHAs B yroOJl

53 [IpakTkym no pemenuto 3agad. OKpyKHOCTb,




BIIMCaHHAA B YI'OJl

B3anMHOe pacnosioxKeHue OKpPYKHOCTH U

o4 npssMoi. KacarenpHas u cekymas K
OKPY>KHOCTH
[Nonstue pynkuuu. CriocoObl 3a1aHus.

55 O6nacTs onpeneneHus. MHOKECTBO 3HAYCHUM
¢ynkunu. Haxoxnenue no rpaduky
HccnenoBanue GyHKIMN: HYIH,

56 3HAKOIOCTOSAHCTBO. [IpoMexyTKu Bo3pacTaHus
u yobiBanus. Hanbonbliee n HauMeHbIIee
3HaueHue PyHKINUU

57 [ocTpoenue rpaduKoB peanbHbIX
3aBUCUMOCTEN
I'padukn KycouHO-3a1aHHBIX (YHKITUH.

58 HccnenoBanue pyHkuuii ¢ napaMeTpom
(JinHelHbIe)

59 CpaBHeHue CBOMCTB (DYHKIIMI B 3aBUCUMOCTH
OT IlapameTpa

60 MaremMaTHuecKkoe COpeBHOBaHUE: () yHKITHH

61 Gynkuuny Y = |X|, [ax+b|, ux rpadpuxu

62 [locTpoeHue CI0XXHBIX KyCOUHO-3aJJaHHbBIX
byHKIMIA

63 I'MT: OKpyKHOCTb, NTapajuIeIbHBIE IPSIMBIE.
Pewenne 3anau Ha noctpoenue meronoM ['MT

64 MeToa reoMeTpu4ecKUX MECT TOUeK pu
pelIeHNH TeOMETPUUECKUX 3a1a4

65 O60cHOBaHMS MPOCTEUIINX TOCTPOSHU, ATAIIbI

3ala4M Ha IMMOCTPOCHUA




[IpakTHKyM 1O peleHno 3a]]a4 Ha TOCTPOSHUE

66 . 1
LUPKYJIEM U JIMHEUKOU

67 [IpakTHKyM 1O PEIICHUIO 3a/1a4 HA IIOCTPOCHUE 1
LUPKYJIEM U JIMHEUKOU

68 [IpakTHKyM 1O pelIEHUIO 3aJa4 HAa IOCTPOEHUE 1
LHUPKYJIEM U JIMHEHKOU

OBHIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 68




8 KVIACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne nu(ppoBbIe
/i Tema ypoka Beero Konrtpoabnbie | IlpakTuueckue oBpA3OBaTETHHbIE
padoTbI padoTbI pecypesr
1 [Tapannenorpamm, ero npru3Haku U CBOKMCTBA 1
5 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U 1
CBOICTBa
3 Hp}lj\/loyl"OJ'IbHI/IK, poMO, KBaapat, UX MPU3HAKU U 1
CBOMCTBa
4 Tpameuus. PaBHoOenpernas tpamenus, e 1
CBOMCTBA U IIPU3HAKHU
5 JlenuMocCTh HaLeNIo U IEJIEHUE C OCTATKOM 1
6 CpaBHUMOCTD IO MOTYITEO 1
7 CBolicTBa CpaBHUMOCTH 110 MOJYJIIO 1
8 [IpuMeHeHre cBOMCTBA CPAaBHEHUM IO MOYIIIO 1
9 [Ipeo6pa3oBanue BbIpaKEHUI, COAEepKAIIUX 1
KBaJIpaTHbIE KOPHU
10 CpaBHeHUE UppallMOHAIbHBIX YUCEI 1
11 OcB0oOOX1eHUE OT UPPALIIOHAIEHOCTH B 1
3HaMeHaTese
12 [IpeoOpazoBaHme NTBOMHBIX paIUKaIOB 1
13 CreneHs ¢ OTpULIATEIbHBIM IIOKA3aTENEM U 1
BBIUNCIICHUS
14 JlelicTBUTENbHBIC YUCTIA B PAKTUYECKOM 1

JACATCIIBHOCTH YCJIOBCKA




TounocTh HpI/I6J'II/I)K€HI/I$I HUppaliuOHAJIbHOI'O YHCJia

15 1
IIPU PEIIeHUH 3a]a4

16 OxpyriieHrne uppaoOHaIbHBIX YUCEI, TPUKUAKA 1
pe3ynbTaTa BRIYUCICHUN

17 OrnieHKa 3HAYEHUM YHUCIIOBBIX BbIpaKEHUN 1
Uucna u Beruncnenus. KBagpaTHbele KOpHU.

18 CreneHs € 1eJIbIM TTOKa3aTelIeM. 1
HccnenoBatensckas paboTta

19 CpenHsist TUHUS TPEYroJbHUKA 1

20 Cpenusist TUHUS Tparenun 1

21 Teopema 0 MPONOPLUMOHAIBHBIX OTPE3KaX 1

22 LlenTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

23 Teopema daneca 1

24 [TpumeHeHne OA00MS IPH PEIICHUH 1
IIPAKTUYECKUX 3a]a4

o5 BBenenue noHatus npeoOpa3oBaHus MOJA00HS U 1
Mo1I00HBIX (Uryp

26 [IpakTHKyM 10 penieHuo 3a71a4 Ha nogooue

27 MHoroa3taxHble Apodu

08 [IpeoOpa3oBanus parioHaIbHBIX BHIPAKEHUHN 1
MOBBIILIEHHON CJI0KHOCTH

29 Jpo6Ho-parimoHanbHbIe BeipakeHus. O01acTh 1
JOMYCTHMBIX 3HAUYCHUHI

30 ToxnecTBEeHHbIE TPE0OPa30BaHNS PALIUMOHAIBHBIX 1
BBIPAKCHUI

31 KBanparusie ypaBHeHus. JJUCKpUMUHAHT. 1

@opMyIIbl KOpHER




32

Teopema Buera. Pemenue ypaBHeHHit

3aI[a‘II/I Ha HaAXOXKXJICHUC IIJIOIaau C

33 UCTIOJIb30BaHUEM pa30MEHNUs Ha YacTH U
JoCTpanBaHUe

34 Pemenne npakTMKOOPUEHTUPOBAHHBIX 3a1a4 C
HCIIOJIB30BAaHUEM METOJA IUIoIaaAei

35 IIpumeHeHne CBOMCTB ypaBHEHUN C OTHOU
MIEPEMEHHOMN

36 OnpeneneHue KOJIMYECTBA NEHCTBUTENBHBIX
KOPHEH KBaJIpaTHOTO ypaBHEHUS

37 JIpoOHO-paliMoHaNbHbIE YPaBHEHHS : IOHSATHE,
ONpeAeIIeHUE, CBOWCTBA

38 Pemenue 1poOGHO-paliMOHABHBIX YPaBHEHUN:
METOJI IPOIIOPLIUU

39 Pemenue npoOHO-paliMOHATEHBIX YPaBHEHHIA:
NpUBEJICHHE K 00IIeMy 3HaMEHATENI0

40 Pemenue 1po6GHO-paliMOHABHBIX YPaBHEHUINA:
pa3IoKeHUE HA MHOXKUTEIIN

41 Pemenue npoOHO-pallMOHaNbHBIX YPAaBHEHU:
3aMe€Ha NIEPEMEHHOMN

42 Pemenue 1poOGHO-paliMOHABHBIX YPaBHEHUN:
3aMeHa MepPEeMEHHOU

43 I'padmueckas uHTEpIIpETalls YPAaBHEHUH C IBYMsI
NIEpEMEHHBIMU

44 Perienue TeKCTOBBIX 3a]1a4 C MOMOIIBIO JPOOHO-
palMOHAIBHBIX YPABHEHHI

45 IIpumenenune Teopemsl [ludaropa npu pemennn

MPAKTUYCCKUX 3a1a4d




[IponopunoHanbHbIe OTPE3KU B MPSIMOYTOJIBHOM

46
TPEYroJbHUKE

47 [IponopunoHanbHbIe OTPE3KU B IPSIMOYTOJIBHOM
TPEYrOJIbHUKE
Pemenue 3aiau ¢ ucnonb3zoBaHuEM

48 MIPOMOPLUOHAIIBHBIX OTPE3KOB B IPSIMOYT OJIbHOM
TPEYroJabHUKE
Pemenue 3amau ¢ UCNIONb30BaHUEM

49 MPONOPIUOHAIBHBIX OTPE3KOB B MPSIMOYTOJIBHOM
TPEYrOJIbHUKE

50 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC OCTPOI0
yrjia mpsIMOYTOJIbHOTO TPEYTrOJIbHUKA

51 Tpuronomerpudeckue GyHKIUU yriaoB B 30°, 45°
u 60°

59 Pemenue 3a1a4 ¢ UCMOIb30BaHUEM
TPUTOHOMETPUUECKHUX () yHKITHIA

53 PaBHOCHIIbHBIE HEPABEHCTBA U HEPABEHCTBA-
CJIE/ICTBHS

94 JlokazaTenbCTBO HEPABEHCTB

55 Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJJHOM MEepEeMEHHON

56 HccnenoBanue TMHEMHOTrO HEPABEHCTBA C OJHOM
IIEPEMEHHOM C TapaMeTPOM

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

58 VYriael Mexay Xxopiamu U cekyimumu. [Ipaktukym
10 PEeLICHUIO 33/1a4

59 Vbl Mexay Xxopaamu u cekymumu. [Ipaktukym




I10 PCIICHHUIO 3a/1a4

Bnmcannreie n ontMcaHHBIC T~I€TI~)IpéX}’l"O.]'II)HI/IKI/I.

60 1
[IpakTKyM 1O peIIeHUIO 3a1a4

61 Kacanue okpyxnHocteil. [IpakTukym no pemeHuto 1
3az1a4y

62 B3anmHOe pacnonoxeHue IByX OKpYKHOCTEH. 1
[IpakTUKyM 1O pEIICHUIO 3a1a4

63 OOu1re KacaTelbHbIE K ABYM OKPYKHOCTSIM. 1
[IpakTHKyM IO pelIeHUIO 3a]a4

64 UreHue cBOICTB PpyHKIIMHU 1O ee rpaduKy

65 Oynxmus y=k/x

66 HccnenoBatenbsckas padota «HeThIpeXyroJbHUKH 1
U OKPY>KHOCTH»

67 HccnenoBatensckas padota «HeTbIpexyroJbHUKN 1
U OKPY’KHOCTH

68 3amuTa NpoeKTOB «YeThIpEXyrOIbHUKN U 1
OKPYKHOCTH

OBHIEE KOJIMYECTBO YACOB 110 TPOI'PAMME 68




9 KVIIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoabHbie

Bcero
padoTbI

IIpakTHYeckne
padoTbI

DJIeKTPOHHBIE
uugposBbIe
o0pa3zoBaTejibHbIE

pecypcbl

Kopens n-it crenenu. CoiicTBa KOpHs N-it
CTEIIEHU

CreneHs ¢ pallMOHaJIbHBIM IIOKA3aTENEM U €€
CBOMCTBA

OueHka 3HaYCHHU KOPHS N-il CTENeHH, 3HAYCHHUE
CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCJIEM LICIIBIMU
qucijiaMiu U J€CATUYHBIMU ,Z[p06§IMI/I

CpaBHeHI/Ie " YIIOPAJOYNBAHUC PALIMOHAIIBHBIX
" UppalliOHAJIBHBIX YHUCEII, 3allMCaAHHBIX C
IIOMOIIBIO KOPHHA n-it CTCIICHH, CTCIICHU C
paluOHAJIbHBIM IMOKAa3aTCIIEM

@dopMyIbl TPUBEICHUS

Pemenne TPEYTrOJIbHUKOB. TeopeMa KOCHHYCOB

Pemienue npakTuyeckux 3agay ¢
HCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOpPEMbI CHHYCOB

®opwmyna ['epona

®opwmyna ['epona

10

@opMyiia IUIOIIAIH BBITYKIOTO
YETBIPEXYTOJIbHUKA

11

ToxxnecTBeHHBIC TPe0OpPa30BaHMS BHIPAKEHUH,
coaepKalux KOpeHb N-il CTENEeHU




ToxpaecTBeHHbIE TPeoOpa30BaHUs BhIPAKEHUH,

12 coJiepKaliux KOpeHb N-i CTeeHn
ToxnecTBeHHbIE TPEOOPa30BAHUS BBIPAKECHHIH,

13 COJIeprKallMX CTENEHb C PALlMOHAIBHBIM
II0Ka3aTeaeM
ToxnaecTBeHHbIE MPeoOpa30BaHUs BhIPaKEHUH,

14 COJIEprKalX CTENEHb C PallMOHAIbHBIM
[I0Ka3aTesemM

15 Kopens n-ii crenenu. CTeneHsb ¢ paliMoOHaJIbHBIM
nokazareneM. [Ipoekt

16 Kopens n-ii crenenu. CTenensb ¢ paliMoHaIbHBIM
nokazareneM. [Ipoekt

17 Pemienue ypaBHeHMi ¢ mapaMeTpoM
areOpanyecKuM MeTOJJ0M

18 I'paduueckuii MmeTos penieHust ypaBHEHUMN ¢
apamMeTpoM

19 CucreMbl HETMHEWHBIX YPABHEHUH C
IapamMeTpoM

20 [Toctpoenue rpaduKoB CIOKHBIX ypaBHEHUIN
(OKpYXHOCTb, Tapabosna)

21 MatemaTuuecKoe COpEBHOBAHUE: YPAaBHEHUS U
HEPABCHCTBA

29 MatemaTHueckoe COpeBHOBAHUE: yPaBHEHUS U
HEpaBEHCTBA

23 Teopema 0 npon3BeIEHUN OTPE3KOB XOP/,
CEKYIIIeW U KacaTeJIbHOMI

24 Teopema Yessl (popmynupoBka,

JI0Ka3aTeNbCTBO)




Teopema Menenas (hopMynHpoOBKa,

25
JI0Ka3aTeNIbCTBO)

26 IIpumenenue teopem Uesbl u Menenas k
PEIIEHUIO Te€OMETPUYECKHX 3a/1a4

97 IIpumenenue TeopeM el 1 MeHenas k
PEIIEHUIO TEOMETPUIECCKHX 3a/1a4

28 [IpumeHeHne BEKTOPOB B (PU3UKE, IIEHTP Macc

29 Ionsitie o 6a3uce (Ha mIOCKOCTH). Paznoxenus
BEKTOPOB 110 6a3ucy

30 [Tonsitue o 6azuce (Ha TIOCcKOCTH). Paznoxkenust
BEKTOPOB 10 Oa3ucy
CkanspHoe Mpou3BeeHNE BEKTOPOB,

31 reOMETPUYECKUIN CMBICIT U BBIPA)KEHUE B
JIeKapTOBBIX KOOPIMHATAX

32 JMCcTprOyTUBHOCTH CKAJIIPHOTO TPOU3BEICHHS

33 CkansipHOe MpOU3BEACHUE U TPOSIIUPOBAHNE

34 Pemienue reomerpuyeckux 3a1a4 ¢ HOMOIIbIO
CKaJISIPHOT'O IIPOM3BEICHUS

35 Penrenne reoMeTpuyecKux 3a/1a4 ¢ TOMOIIBIO
CKaJIIPHOT'O IPOM3BEICHUS

36 HccnenoBanue kBaapaTHIHON (HYHKIHH

37 [Toctpoenue napabosibl 0 TPEM TOUKAM U IO
BEpIINHE

38 IIpeoGpa3zoBanus mapalboisl (CIBHT,
CKaTUe/PacTsHKCHUE)

39 [Ipeobpa3oBanus rpa@ukoB QyHKLINHU (CIBHT,

cKaThe/pacTsKeHUe)




HccnenoBanue GhyHKIMNA: HYIM QYHKIINAH,
MTPOMEXYTKH 3HAKOIIOCTOSTHCTBA (DYHKITUH,

40 MIPOMEKYTKH BO3pACTAaHUsI U yOBIBAHUS
¢byHKIMY, YETHBIE U HEUETHBIE (DYHKINH,
HauOoJbIlIee U HAaUMEHbINIee 3HAYCHHS PYHKIIUN

41 Crenennble QYHKIIUHN C HATypaIbHBIMU
MOKa3aTesIMH, UX TpauKu U CBOMCTBA

42 Hcnonb30Banue CBOMCTB (DYHKIMIA 11 peLIeHUs
3a1a4y

43 [IpumeneHue MeTo1a KOOPAUHAT B IPAKTUKO-
OpPHEHTUPOBAHHBIX T€OMETPHUUECKUX 3a]auax

44 [IpaBuIbHBIE MHOTOYTOJIEHUKH, BEIYHCIICHUE HX
3JIEMEHTOB

45 [IpaBuiibHBIE MHOTOYTOJIbHUKH, BEIYUCIICHUE UX
AJIEMEHTOB

46 [TpaBuIIbHBIC MHOTOYTOJIEHUKH, BEIYUCICHUE HX
JJIEMEHTOB

47 JlnvHa TyTH OKPY>KHOCTH

48 "MOHOTOHHBIE U OTPaHUYEHHBIE
MOCJIeI0BATENLHOCTH "

49 Meroa MaTeMaTU4eCKON MHAYKIIMU

50 Meroa MaTeMaTHYECKON MHIYKIIUH

51 Meroa MaTeMaTHYECKON MHIYKIIUH

59 Pemenuie 3a1a4 Ha CIIOKHBIC TTPOLIEHTHI
(puHaHCOBas MaTeMaTHKA)

53 Pemenue 3a1a4 Ha CI0KHBIE TPOLEHTHI
(puHaHCOBasg MaTeMaTHKA)

o4 CX0MMOCTb 110CIIEI0BATENBHOCTEN




CyMMa GeCcKOHEUYHO yOBIBaromIeh

% F€OMETPUUYECKON MPOTPECCUN

56 Cymma O0eCKOHEYHO yOBIBAIOIICH
rE€OMETPUYECKOM IPOTrPECCUH
Brruncnenue nepuMeTpoB U IIomanen

o7 CJIOKHBIX (PUTYp, BKITIOYAIOIIUX 3JIEMEHThI
Kpyra
Brruncnenue nepuMeTpoB U IIIOMAAEH

58 CJIO’KHBIX (PUTYp, BKIIFOYAIOIIUX JIEMEHThI
Kpyra

59 LenTpanpHasi CHMMETPHS

60 IToBopor

61 OceBast cumMeTpHst

62 Kommosumuu aemxeHuit (mpocTeime
MIPUMEPHI)

63 Pemenue 3a1au, MIUTFOCTPUPYIOLIMX CBA3H
MEXy pa3JINYHbIMU TEMAMU Kypca

64 Pemenue 3ana4, HIUTFOCTPUPYIOLIMX CBA3H
MEX/1y pa3InYHbIMU TEMAMH Kypca

65 Pemenue 3anau, MIUTFOCTPUPYIOLIMX CBA3H
MEXy pa3JINYHbIMU TEMAMU Kypca

66 [Ipoekt: «IIpeoOpazoBanus B UCKYCCTBE U
aApXUTEKTYpE»

67 [IpoexT: «IIpeoOpa3oBanus B UCKYCCTBE U
apXUTEKTYype». 3aluTa

68 Hrorosas xondepennus: «MaTemaTuka — 3To

KPacHBO»




OBHIEE KOJIMYECTBO YACOB I10 TPOT'PAMME

68










