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HOACHUTEJIBHASA 3AIIUCKA

OO0Omas xapakTepucTHKa Kypca

Hacrosmast paGouass mnporpamMmMa Kypca BHEYPOUYHOM —JIE€ATEIIbHOCTH
«TpynHble Bonpockl MaTeMaTUKH. 7—9 kinaccel» pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSIMH (eepaIbHOI0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa
ocHOBHOTO o0miero obpazoanus (maree — DPI'OC OOO) um HampapieHa Ha
OpraHU3alMI0 00YYEHUS] MaTEMAaTUUYECKOMY COAEPKAHUIO, BBIXOJIAIIEMY 3a PAMKHU
®denepanbHOil paboueld mporpaMmbl M0 yuyeOHOMY mpenmery «Maremaruka
(0a30BBIN ypOBEHB) OCHOBHOTO oOmiero obpaszoBanms (manee — OPII), ¢ yuerom
UCIIOJIb30BaHUS BUJIOB JCSITEIbHOCTH 00YYAIOIIUXCSl, OTJIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe llpocpammel yuumwieanucs ciedyroujue OOKyMeHmbl:

— nmucbMO MuHKcTepceTBa npocselienust Pocculickor @enepanuu oT S Uroms
2022 1. Ne TB-1290/03 «O HampaBiaeHUU METOAUYECKUX PEKOMEHAAIUN» 10
OpraHU3allid BHEYPOUHOW JESITEIBHOCTH B paMKax peain3alud OOHOBIICHHBIX
denepanbHbIX TOCYJApPCTBEHHBIX O0pa30BATENbHBIX CTAaHAAPTOB HAYaJIBHOTO
0o0LIero 1 OCHOBHOI'O 00ILIET0 00pa30BaHUs;

— pacnopsbkenue [IpaBurensctBa Poccuiickoit ®@enepannu ot 19 Hos0ps
2024 1. No 3333-p «O0 yTBEpXJICHUM KOMILUIEKCHOTO IIJIaHA MEPONPHUSTUN 10
MOBBIIICHUIO KaYECTBa MAaTEeMaTUYECKOr0 M €CTECTBEHHO-HAYyYHOro 0Opa3oBaHUs
Ha nepuon 10 2030 rogax.

AKTYaJIbHOCTH Kypca

B ycnoBusx peamusanuu TakoW CTPAaTETMYECKOM 3a7ayd, KaK JOCTUKEHUE
TEXHOJIOTHYECKOT0 CYBEPEHUTETA CTPAHBI, Mepe]] MaTeMaTUYeCKUM 00pa3oBaHUuEM
B UHWCJI€ TJABHBIX IIOCTaBIICHBl CIIEYIONIUE LENU: Pa3BUTHUE TBOPUYECKUX U
UCCJIeIOBATEIbCKUX CIOCOOHOCTEH 00ydaroluxcs, MX IMOATOTOBKA B MpOIEcce
oOyd4eHHsI MaTeMaTUKe K BBIOOPY TpodeccHii, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX U
€CTECTBEHHBIX HAyK M TEXHOJIOrMW. Kak BaXKHbI KOJIMYECTBEHHBIN I[OKa3aTesb
MOBBIIICHUSI UHTEPECA K MATEMATUKE BBIJIETSETCS] POCT KOJIMYECTBA BHIMYCKHUKOB,
BEIOWPAIOIIUX HA TOCYNApCTBEHHOW WTOTOBOM AaTTECTAlMM JK3aMEeH II0
MaTeMaTUKe Ha MPOPUIHLHOM YPOBHE.

OcBoenne mpennaraemoit Ilporpammbl cHOCOOCTBYET MOBBIIMICHUIO Y
0o0y4Jaromuxcss YpOBHS MOTHBALIMU K HM3YYEHUIO MATEMAaTUKH, K MPOJIOJKEHUIO
uzyuyenust matematuku B 10—11 kimaccax Ha yriyOJIeHHOM YPOBHE U OPUEHTHPYET
Ha BBIOOp €IMHOTO TOCYJAPCTBEHHOT'O JK3aMeHa M0 MaTeMaTHKe MPOQUIBLHOTO
ypoBHsi. Kpome Toro, ocBoenue mpemiaraemoro B IIporpamme coaepkaHus
MO3BOJISIET PACHIMPUTh KPYr pellaeMblX MaTEeMaTUYEeCKUX 3a7ad 3a Cuer
BKJIFOUEHHUSI MPOOJIEMHBIX, HECTAaHAAPTHBIX 3a7a4, 3a/lay MPUKIIATHOTO XapaKTepa,
BBITIOJIHEHUSI HUCCIIEIOBATEILCKUX pPabOT, B TOM YHCJIE C MEXIPEAMETHBIM



COJIEpKaHUEM, M3YYCHHs JOTOJHUTEIBLHBIX BOIPOCOB KaK TEOPETHYECKOTO, TaK U
MPaKTUYECKOT 0 Xapakrepa.

[Ipenycmotpennsie [IporpaMmoii BUIbI JEATEILHOCTU — WHIAWBUIyaJdbHAS U
rpynmnoBasi NPOEKTHAash M MCCIEAOBATENIbCKas JEATENbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATENbHBIX, PErYISTUBHBIX W KOMMYHUKATUBHBIX YMEHUU
oOyuaromuxcs. IIporpamMmMa COOTBETCTBYET WjEE PACIHIMPEHUS TPUKIATHON
HANPABJICHHOCTH Kypca MaTeMaTUKH HAa YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHUsI.
Peanuzanmst kypca crmocoOCTBYET BBISIBICHUIO TAJaHTIMBBIX 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 nojydyeHrue cCyobeKTUBHO HOBOTO JUIsl O0Yy4aroIerocsi pe3yyibrara u
HanpaBieHO Ha (GOPMUPOBAHUE UCCIEOBATEIbCKUX YMEHHI: BbIJIEICHUE
npoOJeMbl, OpraHu3alusl U aHaIW3 JaHHBIX, BBIJBUKEHHE TUIOTE3bl, IMPOBEpPKA
TUNoTE3bl, (OPMYIMPOBAHHME BBHIBOJIOB M IMPEACTABICHHE pPE3YJIbTaTOB Ha
rpaMOTHOM MareMmaTudeckoM s3bike. [Iporpamma MokeT OBITH BOCTpeOOBaHa
00yYarOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MAaTEeMaTHUKU, TOTOBSITCS K
YYacTHIO B OJIMMITHAJIaX IKOJbHUKOB 10 MaTEMATUKE U YIITyOJIEHHOMY U3YyUCHHIO
MaTEMaTUKH Ha YPOBHE CpeaHero o0miero oopa3oBaHums.

Heab 1 3a1aum Kypca

Peanuzanus BHEYpOUHOU NESATENBHOCTH SIBISIETCA HEOTHEMIIEMOW YaCThIO
oOpa3oBaTeIbHOTO Tpoliecca, obecrieunBasi B TOM  YWCJIE BO3MOXHOCTD
dbopmupoBaHus 00pa3oBaTEIbHBIX MPOTPaMM Pa3IMYHOTO YPOBHS CJIOKHOCTH M
HAIPABJICHHOCTH C Y4Y€TOM O0pa30oBaTEIbHBIX MOTPEOHOCTEW M CIIOCOOHOCTEH
00y4Jaronmxcs, BKJI0Yasi 0JJapEHHBIX JETeH.

Hens Ilporpammer  — o0ecreyuTh WHAUBUAyAIbHBIC TMOTPEOHOCTH
OoOy4JaromMxcss B M3YYCHUHM COJACpP)KAHWUS MATEMaTHUKH, BBIXOJSIIETO 3a pPaMKH
nporpaMmbl 0a30BOT0 YPOBHS.

3apaum Kypca:

1. TloBbllieHHWE YypPOBHA MaTEeMaTHYECKOM TMOJITOTOBKM 0Oydarouiuxcs,
pa3BUTHE YCTOMYMBOIO HHTEpEca K yueOHOMY npeaMery «MareMaTtuka.

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

3. VYranyOnenue u 3akperuieHHe 0a30BbIX 3HaHWMM, (opMHUpOBaHUE
YCTOMYMBBIX HABBIKOB PEUICHUSI HECTAHJAPTHBIX U OJUMIIMAJIHBIX 3a]1a4, OCBOCHUE
HECTaHJAPTHBIX MOAX0J0B U OPUTUHAIBHBIX PEIICHHI.



4. O3HakoMJieHHE C JIONOJHUTEIBHBIMU  pazjellaMd  MaTEeMaTHKH,
BBIXOSIINMHE 32 paMKu 0a30BOTO Kypca.

5. Bocniutanue camMoCTOATEIbHOCTH, HACTOMUYUBOCTH M OPraHU30BAaHHOCTH B
XOJ1€ pElICHHUs CIOXKHBIX 3a7a4.

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

7. llomroroBka o0Oy4aromuxcsi K YYacCTHUIO B IIKOJBHBIX, PalOHHBIX,
TOPOJICKMX, PErHOHANIbHBIX, BCEPOCCUUWCKUX  OJMMIIMAJAX, KOHKypcax U
COPEBHOBAHMSIX 110 MaTEMaTHUKE.

8. IloBbllieHHE YpPOBHS T'PAMOTHOCTH B  00JACTM  HMCIOJIB30BaHUSA
«MaTEMaTUYECKUX TMaKETOB», OOECMEeYMBAIONIMX aBTOMATU3AIMIO IPOIIECCOB
MOMCKa, aHaim3a, o0pabOTKM, co3daHus, nepemaadd, (GopMmaim3anur (B BHUIC
CTaTUYECKUX M JMHAMUYECKUX TpadUKoOB, AMArpaMM U MPOYUX BU3YyaJTU3AIMM
pPE3yNhTATOB aHAIM3a M MATEMAaTHIECKUX 3aKOHOMEPHOCTEN) B TpoIiecce yueOHon
NESTENHHOCTU MPU U3YYCHUH MAaTEMATHKH.

9. Pa3ButHe TBOpUYECKMX CIIOCOOHOCTEW, TEOPETUYECKOrO MBIIUICHHUS Ha
OCHOBE  HWCIMOJb30BaHMS  IUPPOBBIX  HWHCTPYMEHTOB (B TOM  YHCTE
«MaTEeMAaTHYECKUX TIAKETOB») B O00JIACTM MOJICTUPOBAHMS, HWMUTAIUA U
WHTEpTpeTanui aOCTPAKTHBIX MaTEMaTHYECKUX OOBEKTOB W 0O0pa3oB B BHUIE
pPa3NUYHBIX BU3yalu3aluii (B TOM YHUCJIE TMPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma paspaboraHa ¢ yuyeToM pekomeHjauuii denepanbHoi paboueit
nporpaMMmbl  BOCIHTAaHHMsS. B 4YacTHOCTHM, OHA  YYWUTHIBA€T  IICHXOJIOTO-
NeJarornyeckue  OCOOEHHOCTH  COOTBETCTBYIOIIEH  BO3PACTHOM  KaTeropuu
0o0y4Jarommxcs.

Takum obpazom, peanuzayus Ilpoepammuvl coodeticmeyem NoOLYYEHUIO
Ce0YIOWUX Pe3yIbmamos:

— JOCTHXKEHUE 00 y4arOIIMMUCS TUTAHUPYEMBIX JMYHOCTHBIX,
METanpeIMETHBIX W TIPEIMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yrayOJI€HHOMY YPOBHIO U3YYCHHSI MAaTEMATHKU;

— pa3BUTHE JIMYHOCTU OOYyYarOIUXCs, (POPMUPOBAHUIO U YIOBIETBOPEHUIO
UX COIIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEI;

— caMopeanu3amus 0o0ydJaromuxcsi dYepe3 ydacThe BO BHEYPOUYHOHU
NEeSATETbHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Npolecce

Bo ®I'OC OOO mis o0si3aTenbHOr0 OOy4Y€HUs YTBEPKIEHBI JIBa YPOBHS
OCBOEHUS pabOYUX MporpaMM Mo MaTeMaTthke: 0a30BbIM U yriyOJeHHbIA, HAUMHAS
¢ 7 wxnacca. CoaepkaHue MporpaMMmbl MO MaTteMatuke (yriyOJeHHBI YpOBEHb)
HAIMlpaBJICHO Ha YJOBJICTBOPECHHE TOBBIIMICHHBIX 3alpPOCOB  00ydYaronIuxcs,



CTpeMslIuxcsi K Oojee TiIyOOKOMY OCBOCHHIO TMPEIMETHBIX PE3YJbTaTOB.
[IporpamMmma Kypca BHEYpOUHOU JIESITENLHOCTH «TpyIHBIE BOIPOCHI MATEMATUKH»
HaIpaBJIeHAa HAa pPacIIMPEHHE 3HAHUK 00yYaloluXCcs 0 MaTeMaTHKe JUIsl KJIACCOB C
00s3aTeNIbHBIM 0a30BbIM YPOBHEM O0YUYEHHUSI MATEMATHUKE.

TemaTtnueckoe  IUIAHUPOBaHME B  MpPOrpaMMme  Kypca  BHEYPOUHOU
nesarenbHOCTH  «TpyaHble  BONPOCHI  MAaTEMAaTHKW» COCTaBIIEHO TakK, 4TO
pacupeseneHue COIEpXKaTEebHBIX pA3[eioB B HEM CHHXPOHHM3UPOBAHO C
oOs3aTeNIbHOM  mporpamMmoit  0a3oBoro  ypoBHs. Peanuzamusi  conep:kaHUs
npeiaraercs B GopMax, OTIMYHBIX OT ypouHbIX. ClenyeT OTMETUTh, YTO JaHHBIH
KypC B OCHOBHOW IIKOJE BBICTPAUBAETCA HE TOJBKO Ha pacUIMPEHUU
MaTEMaTUYECKOTO Cojepx aHusi 0a30BOr0 YPOBHS, HO M HAa MOBBILIEHUU YPOBHS
CJIOKHOCTH 3aJa4, PeIIaraéMbIX JJIs PEIICHMS.

PaGouas nporpamMma Kypca BHEYpOUHOU AesTeNbHOCTU «TpyaHbIE BOIPOCH
MaTeMaTUKH» NpeJHa3Ha4YeHa Uil peanu3auuu B 7—9 Kjaccax W HamlpaBlieHa Ha
JOCTIKEHHE O0Yy4YaloIUMHUCS TUIAHUPYEMbIX pe3ysbTaroB. [locienoBaTenbHOCTh
U3Y4YEHUsI TEM Kypca COBIIAJAET 10 BPEMEHM C H3YyYEHHEM Kypca MaTEMAaTHKU
(anreOpbl W TeOMETPUM) OCHOBHOM IIKOJIBI 0a30BOI0 YPOBHS, BCE TEMBI IIO
BO3MOKHOCTH CHHXPOHU3HPOBAHBI ¢ 0A30BBIM KYpCOM MAaTE€MAaTHKH IO Kjaccam.
Tembl 1Mo anrebpe M TEOMETPUU UEPEOYIOTCS, YTO MO3BOJIAET MAaKCHUMAJIbHO
npUOJIU3UTH UX TIO BPEMEHU U3y4YEHHUS K OCBOECHHUIO 0a30BOr0 Kypca.

[Ipu peanusanuu [Iporpammel nepBast 3aj1aya yUYUTENs] COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOIMMBbIE YCIOBHUS JUIsl OPUOOpPETEHHs] W pa3BUTUS YMEHUH,
CBSI3aHHBIX C IIPOBEJAEHUEM MCCIEA0BAHUN HA MAaTEMAaTUYECKOM coaepKaHuu. i
pemienus 3Toi 3agaun B [Iporpamme 0603HaueHO MECTO U C(HOPMYITHPOBAHBI TEMBI
JUTSI IPOBEAEHUS UCCIIeI0BATEIBCKUX PadoT.

Bropas 3amava yuwrena mno peanmszanuu [Iporpammbr  cBsizaHa C
BO3MOKHOCTBIO CO37aTh YCJIOBUS JUIsi 0OpabOTKU U MpeACTaBiIeHUS WHGOpMAIINH
HAy4yHOIrO cojepkaHusl (B TOM 4YHCIE€ C UCIOJIb30BaHUEM ULHU(POBBIX
MHCTPYMEHTOB) TpPU OpraHM3allid HUHIUBUAYAIbHONM M TPYNIOBON NPOECKTHOU
NEATENbHOCTH.

JIng  yCHIemHOM  pealM3alMi  CLIEHApPUEB IIPOEKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh TEPCOHAIBHBIE KOMIIBIOTEPhl C YCTAHOBJICHHBIMH O(GUCHBIMU
OporpaMMamMu U JOCTYNOM K ceTu HTepHeT (Kak MUHMMYM OJWH KOMIIBIOTEP IS
KQXKJIOW TPYIIIbI).

@opMbI  JEATENBHOCTH OOYYAIOIMIMXCA NpelyCMaTpPUBAIOT aKTUBHOCTb U
CaMOCTOSITENIHOCTh, COYETAIOT WHIUBUAYaIbHYIO M TPYNIOBYIO paboTy,
OTIIMYAIOTCA OT YPOUHBIX OOJIee MHUPOKUM UCTIOIB30BAHUEM HCCIIEIOBATEIBCKON U
OPOEKTHOW  JIEATENIbHOCTH, PEIIeHHMEeM  HEeCTaHAapTHBIX 3aJad ©u  Ap.



CTpyKkTypupOBaHHE TEMaTHYECKOTO IIaHMpOBaHUsA B lIporpamme cooTBeTCTBYET
HNOPSAKY M3YyYEHUs Pa3esioB M TeM aireOpbl U T€OMETPUH B OCHOBHOM IIKOJE U
TEM caMbiM OOeCleYMBaeT MPEEMCTBEHHOCTh ypPOYHOM ¥  BHEYPOUHOU
JeSITeNbHOCTH.

Peammzamust  I[lporpamMmbl  mipemnosaraeT codeTaHHE pa3IndHBIX (HopM
TPYNIoBOi paboTHl (IMCKYCCHs; MaTeMAaTHYECKOE COPEBHOBAHME; MPAKTUKYM;
BBIOOp TeMbl TPOEKTa, IUJIaHUpOBaHUE paboOT, pacHpeesieHne  PpoJieH,
B3aMMOOIICHKA TIIPH BBITIOJIHEHUU TPYIIIOBBIX IMPOSKTOB M HWCCIICIOBaHUN) U
MHIUBHIYaJIbHOM paboThl (BBIMOJHEHUE MHIWBHUIYATBbHOTO MCCIEAOBAHUSA, B TOM
9HUCIIE C WCIOJIb30BaHUEM IM(PPOBBIX HHCTPYMEHTOB, IPOBEICHNUE YCTHOTO
00OCHOBaHUS MPH PEHICHUH HECTAHAAPTHBIX 3aJ]ad, 3a/1a4d MOBBLIIICEHHOTO yYPOBHS
CIIO)KHOCTH; TOCTPOEGHHE MaTeMaTHYeCKUX MOJENel, UuX HCCIeI0BaHuE;
UHTEpIpETalldsl  IOJYYCHHBIX  pEe3yJNbTaTOB TpH  pEelIeHHH  3adad ¢
MEXIPEAMETHBIM M TMPAKTUYECKUM COJIEp’KaHUEM; IIOMCK, HHTEpIpeTaIus,
npeodpazoBaHue " IPUMEHEHNE MaTeMaTHYECKOM UHpOpMAITUH;
CaMOCTOSITENTFHOE OTKPBITHE HOBOTO MaTemaTtmueckoro ¢akra). Vcmonb3oBanue
Takux (Gopm paboOThl TOMOTaeT pa3BUBaTh y OOYUYAIOIIMXCS, C OAHOW CTOPOHHI,
HaBBIKM BOCTIPUATHS HOBOM MH(OPMAIIMU MPHU Pa3IUYHBIX opMax ee MoJauH, a C
JPYroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITENIbHOCTh U CITOCOOHOCTH K TBOPYECTBY.
OcBoenue IIporpamMmbl AOHKHO JOMONHATH M Pa3BUBATh 3HAHUA U yMEHHS
oOyyaromuxcs B OOJaCTH MaTEMaTUKH, OPHEHTHPOBAaTh WX Ha OOyYeHHE B
CpelHell IKoje B Kiaccax, NPeAyCMaTpUBAIOIIMX OCBOEHHE MaTeMaTHKU Ha
yIIyOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHMUYECKOTO MpOQHIIsi, a Takke
CIOCOOCTBOBAThH COIMAIBHOMY (hOPMHUPOBAHUIO JIMYHOCTH 00 yUaIOIIIHX CA.

[Iporpamma kypca paccuntana Ha 204 daca B TE€UCHHE TPEX JIET OOyUCHHS B
/-9 xnaccax (68 4acoB B KaKJOM Kjacce) MpU MPOBEACHUM 3aHATUA OUH pa3 B
HEeleN IO 2 akaJeMMUYeCKHX Yaca KaKJoe€ WIM JiBa pa3a B Hexemo 1no 1
aKaJeMHueckoMy 4Yacy Kaxkaoe. llemecooOpa3HbIM SIBISETCS UYepelOBaHUE TEM
3aHATUHN C aNreOpanyecKuM U T€OMETPUUYECKUM COJCPKAaHUEM.

B 3aBucMMOCTH OT KOHKPETHBIX YCJIOBHM peanu3anuu [IlporpaMmel u
KOJINYECTBA 00YYAIOMIMUXCS TOMycKaeTcs (OpMUPOBAHUE TPYII U3 00yUaIOIIUXCS
pa3HBIX KJacCOB B Tpelenax oOfHOW mapaienu. [Iporpamma  MoXer
peann30BbIBaThCS 00pa30BaTENbHONW OpraHW3aIel CcaMOCTOSATENbHO JHOO Ha
OCHOBE B3aUMOJICUCTBUS C JPYIMMU OpTaHU3ALMSIMH, OCYIIECTBISIOLIUMU
00pa3oBaTeIbHYIO JIEATEIHHOCTD.

[To ycMOTpeHHIO yUHUTENs] HEKOTOPHIE 3aHATHS MOTYT ObITh MCKIIOYEHBI WIIH
3aMeHEHBI. PekoMeHIyeTcs BKIIOYUTH B [IporpaMmy pernoHambHBI KOMIIOHEHT:
DKCKYPCHHM Ha TPEATNPUATHS, B PErHOHAIbHBIE MY3€H, BY3bl TEXHHUECKON



HAIIPaBJIEHHOCTH [IJIs TOBBIIICHUS HWHTEpeca OOyYarolIuXCsi K MPaAKTHYECKOMY
U3YYCHHIO TTpo(eccHii, CBI3aHHBIX C MATEMATHKOM.



COJIEP’KAHUE KYPCA BHEYPOUHOU JEATEJBbHOCTHU
«TPYJHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

JueMeHThI HcTOPpUHU. O0mKe MOHATHA TeoMeTpun. OCHOBHBIE PUTYPBHI

HUcrtopusi BO3HUKHOBEHHs W pa3BuTus reomerpud. [loHsTHSA: akcuoma,
TeopeMa, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO, onpeneieHue. MHCTpyMEHTHI IS
U3MEPEHUN W TIOCTPOEHUM. B3anmMmHOE pacmosoKeHue TOYEeK Ha IPSIMOM.
N3mepenue JuMHBI  OTpE3Ka, PACCTOSHUE MEXAY Touykamu. B3aumHoe
pacnionoxenue npsAmbiX. JlomaHad. Bwuael gomaHbix.  JliuMHAa  JTOMaHOM.
MmuoroyronbHuku. llepumerp wHoOroyronpHuka. [IoHsATME O BBIIYKIBIX U
HEBBIIYKJIBIX MHOI'OYT OJIbHUKAX.

Yucaa v Be1uucjaenus. JleaumocTs

[Ipusnaku nenumoctu: GOpMYIMPOBKA M JTOKa3aTeNbCTBO. Pemienue 3amau
MOBBIICHHON  CJIO0XXHOCTM HAa  JICIUMOCTh. PemieHne  ClOKEeTHhIX — 3a/1ad
apuPpMETUIECKUM METO/IOM.

HUccnedosamenvckas paboma: NeIUMOCTb U €€ CBOMCTBA.

Anredpanyeckue BbIpPasKeHUs

CrerneHyu, MHOTOWIEHbI, MpeoOpa30BaHHE MHOTOWICHOB, JCHCTBUS C
MHOrowieHamMu. MHorowieH ctaHgaptHoro Buja. CreneHb MHorowieHa. KopHu
MHoOrowieHa. HaxoxnaeHue kopHeW MHoroudwieHa. Jloka3aTenbCTBO TOXKIIECTB.
Pa3nble moaxopl K 10Ka3aTEIbCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HAUTH KOPEHb MHOTOUWIEHA?

Tpeyroabnuku. IIpu3zHaku paBeHCTBAa TPEYroJbLHUKOB

Tpeyronsauku. PaBHBIC TPEYTONHPHUKHA B TEOMETPUUECKUX KOHPUTYpAIUIX.
[Ipu3Haku paBeHCTBA TPEYroOAbHUKOB. lIpHU3Haku paBeHCTBA NPSAMOYIOJIBHBIX
TPEYroJIbHUKOB. [leprnieHauKyIIsip 1 HAKJIOHHAA.

YpaBHeHHUs U CUCTEMbl YPABHCHU U

JIuneliHple ypaBHEHHs M HX cucTeMbl. OmNpenereHne 4Yucia KOpHEH
JUHENHOI0 ypaBHEHUWs. PemieHune JHMHENMHBIX YPAaBHEHUWM, COJAEpXKallUMX 3HAK
MoAyJs. PelieHue JNMHEWHBIX YpaBHEHUM C mapamerpamu. Pemenune cucrem
JIMHENHBIX YPABHEHUN Pa3HBIMU METONAMMU.

Hccneoosamenvckas paboma: TVHEHHBIE YpaBHEHHS, COJEpIKAIIUE 3HAK
moayiisa. IlocTpoeHuss ¢ moMombi0 TUPKYIsS U JuHeiku OOOCHOBaHUS
MPOCTEUIIINX IMOCTPOCHUM, ATalbl 33Jla4d Ha IOCTPOECHUSA, PEIICHUE 3a/Ja4 Ha
IIOCTPOCHUE [IUPKYJIEM U JIMHEHNKOM.

OceBasi cummeTpus



Qurypsl ¢ oceBoil cumMmerpuen. Ilpumepsl CHUMMETpUM B OKPYKAKOLIEM
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 TtpeyronsHuka. HepaBeHcTBO 0 1nmHe nomaHou. HepaBeHCTBO
MEXIy NEPIEHANKYISIPOM U HAKIIOHHOM. PaccTosHUE OT TOYKH 10 MIPSAMOM.

Hccneoosamenvckas paboma: TEOMETPUUECKUE HEPABEHCTBA.

DyHKUNHA

[louck oOnacTu ompeAeneHuss M MHOXECTBA 3HAYEHUH  (PYHKUUU.
Hcnonp3oBaHue pa3iauuHbIX crnoco0oB 3ajnanHus ¢ynkuumu. Hcnonb3oBaHue
CBOMCTB (GYHKUMN Ui aHaiu3a TpauKoB peanbHBIX 3aBUCHUMOCTEH (HyIu
(YHKIMH, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA (DYHKIIMU, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUs (DYHKITMW, HAaUOOJIbIIIee 1 HAUMEHbIIIee 3HaUeHus GyHKImn). ['padukmy,
KYCOYHO-3aJjaHHbIE ()YHKITUH.

Hccneoosamenvckas paboma: cpaBHEHHE CBOUCTB (QYHKIIUU U UX TpaduKOB
B 3aBUCHMOCTH OT I1APaMETPOB.

I'eomeTpuyeckue MecTa TOUEK

B3anmHOe  pacnoyiokeHHe — OKpY)KHOCTM W npsamoil.  IIpumepsl
F€OMETPUYECKUX MECT TOYEK HA IUIOCKOCTH. MeToa reOMEeTpuYecKUX MECT TOUEK
IIPU PELICHUU T€OMETPUYECKUX 3a/1ay.

8 KUIIACC

Yucia 1 BBIYMCICHUA

KBampaTHbeiii kopeHb. BbllonHEHHE omnepanvii ¢ UPpPalMOHAIBHBIMU
YUCIIaAMHU.

AuredpanvecKkue BbIPaKeHUs!

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

IenTpajbHass cuMMeTpUs

@opMyIMpOBKA ONPENEICHUs] W JIOKA3aTEIbCTBO CBOMCTB ILIEHTPAJIbHO-
CUMMETpUYHBIX puryp. Jlenenne oTpe3ka Ha paBHbIC YaCTH C TIOMOUIBIO IIUPKYIIS
u nuHelku. HccnengoBarenbckas paboTa: CBOWCTBA LEHTPAIbHO-CUMMETPUYHBIX
¢buryp.

IIpoexm: neHTpanbHasi CHMMETPUS B OKPYXKAIOIIEM MUPE.

YeTbIpEXyroJIbHUKHU

[Tapannenorpamm, ero mnpu3HakKW U cBoicTBa. [IpsMoyronbHuk, pomoO,
KBaJIpaT, UX MPU3HAKUM M cBoicTBa. Tpamnenus. PaBHoOenpeHHas Tpamemnus, eé



cBOMCTBa U npusHaku. CpeHss TUHUS TPEYTOJIbHUKA U CPEIHSS JIMHUS TPaIlelUu.
CBoiicTBa U NMPU3HAKY CHELUATBLHBIX BUJIOB YETHIPEXYTOJbHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE€ U HE3HAKOMbIE YETHIPEXYTOJbHUKH.

YpaBHeHUs] U HEPABEHCTBA

Onpenenenue paBHOCUIIbHBIX ypaBHEHUU. [IpuMeHeHne CBOWCTB ypaBHEHUM
C ongHOM mnepeMeHHOH. OmnpeneneHrue KOJIWYeCTBA JICUCTBUTEIBHBIX KOPHEU
KBQIpaTHOTO  ypaBHEHHUs. PemieHwe  ApoOHO-pallMOHAIBHBIX  YpPaBHEHUH,
CBOISIIMXCS K JIMHEWHBIM WM K KBaJpaTHbIM YpPaBHEHUSIM, HCIIOJIb30BaHUE
METOJla 3aMEHbl IEePEMEHHOH. PelleHne TEeKCTOBBIX 3ajlay  aJredpanyecKum
CIIOCOOOM: TEpexoJl OT CIOBECHOM (QOpPMYIMpPOBKH YCIOBHS 3aJadd K
anreOpanyecko  MOJAENM  IyTEM  COCTABIECHMS  YpPaBHEHHUSA,  pELICHUE
COCTaBJIICHHOTO  ypaBHEHHS;  WHTepmperanus  pe3ynbrata. [ 'paduueckas
UHTEpIIpETALlis YPABHEHUN C ABYMS IIEPEMEHHBIMMU.

Pemienne cucrteM ypaBHEHHI, B KOTOPBIX OJHO W3 YPAaBHECHHM HE SIBIISIETCA
nuHeHbIM. ['paduueckass uHTepHperanus peuieHuss YpaBHEHUS C JIBYMS
NEPEMEHHBIMM M CHUCTEM ypaBHEHUM C JByMs TIepeMEHHBbIMHU. PerieHue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelieHrne HEepaBEHCTB, COJIEPKAIIUX 3HAK
monyisi. M3o0paxkeHue pelieHus HepaBeHCTBa C OJIHOM MEPEMEHHON M CHUCTEMBI
HEPaBEHCTB HAa KOOPJMHATHOW MPSIMOM, 3alUCh PEUIECHHUS C MOMOIIbIO CUMBOJIOB.
HepaBenctBo ¢ nBymsi mepeMeHHBIMH. ['paduueckuii MeToa pelieHHs CHUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUILHOCTD U CIIEJICTBUE.

Hccneoosamenvckas paboma: rpaduyeckas HHTEpIpETalvs YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMU.

Uccnedosamenvckas paboma: TpapuUUYECKH METOA pEIIeHUs] CHUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMHU.

IIpeoOpa3oBanue nogoous

[IpeoOpazoBanue nogodus u nogo0HbIe Gurypbl. COOTHOLIEHUS B MOIOOHBIX
durypax.

HUccnedosamenvckas paboma: 9to Takoe ¢ppakran?

Jloka3zaTe/ibCTBA HEPABEHCTB

OueHka 3HaYEHUS BBIPAXKEHHUS C UCIIOJIB30BAHUEM HepaBeHCTB. lIpumeHeHue
CBOMCTB HEpPaBEHCTB B XoJe pemieHus 3anad. OnpeneneHue paBHOCUIBHBIX
HepaBeHCTB. Jloka3aTenbCTBO HEPABEHCTB. PellieHre TEKCTOBBIX 3a/1a4 C TOMOIIBIO
JIMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

Hccnedosamenvckaa paboma: TUHEHHOE HEPABEHCTBO C OJHON MEPEMEHHOMN
C IapaMeTpoM.

IIpsimoyroJibHbIe TPEYrOJbHUKH



Teopema Iludaropa u e€ npuMeHeHHe NMPU PELICHUH MPAKTUUYECKUX 3aj1ad.
Jloka3aTrenbCTBO COOTHOIIEHHM MEXAY MPONOPUMOHAIBHBIMUA OTPE3KaMHU B
IPSMOYTOJILHOM TPEYTOJbHUKE (BBICOTA, MPOBEAEHHAS] M3 BEPIIMHBI MPSIMOTO
yria; METpUYEecCKHue COOTHouleHus). [IpuMeHeHue COOTHOIIEHWI NpH pelleHUr
r€OMETPUYECKUX  3ajady. |[pUroHOMETpHYecKue (YHKIUHU OCTPOro  yria
IPSIMOYT'OJILHOTO TPEYTOJIbHUKA (CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC). 3HAUCHHUSI
TpuroHomerpuuecknx Gyukmuii mius 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 ompezeneHuss U MHOXKECTBa 3HaueHWW ¢yHKuuu. ['padukx
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 MOAYI0. HaxokneHue OCTaTKOB CyMMBI U
IIPOU3BENCHUS 110 TAHHOMY MOJYIIIO.

Hccnedosamenvckas paboma: NeIuMOCTb.

9 KVIACC

YpaBHeHUs] U HEPABEHCTBA

bukBanpaTHpie ypaBHeHUs. MeTonbl PaBHOCWIBHBIX TMPeoOpa3oBaHUM,
3aMeHbl MTEPEMEHHOM, rpaduuecKoro MeTo/la MpU peuIeHuu ypaBHeHUM 3-i u 4-i
crerneHer. PemieHne HepaBeHCTB, coiepkalmux 3HaK Moayns. HepaBeHCTBO ¢
IByMsi nepeMeHHbIMU. [IpuMeHeHue Trpaduueckoro MeToAa pEIIeHUS CHUCTEM
HEPaBEHCTB C JABYMs MepeMeHHbIMU. Pelienne ApoOHO-palliOHANBHBIX YpaBHEHUN
U HepaBeHCTB. [locTpoeHne rpadMkoB ypaBHEHUH, B TOM YHCIIE C UCTIOIB30BAHUEM
uupoBbIX pecypcoB. IIpuBOauTH TIpaduUUecKyr0 HMHTEPIPETALUIO PELICHUS
YPaBHEHUS C IBYMS IIEPEMEHHBIMU U CUCTEM YPAaBHEHUU C JIByMS NIE€PEMEHHBIMMU.
HccnenoBanne CcuCTEM HEIMHEHHBIX YpPAaBHEHUW C mapameTpoM. Pemenue
HEPABEHCTB C JBYMsI IEPEMEHHBIMH U UX CHUCTEM.

Uccnedosamenvckue pabomwl. pelIeHUWE 3aJad ¢ apaMeTpaMu —
anredpanyecKuM METOJ0M; TpaUueCKUM METOJOM.

Pelenune TpeyrojibHUKOB

Teopema CMHYCOB M Te€OpeMa KOCHHYCOB, MX NPHUMEHEHUE IPU PELICHUU
TPEYTOJIbHUKOB 51 MIPAKTUYECKHUX 3aaad. CooTtHouieHus MEXIY
TpUrOHOMETpUYECKUMH  QyHKIUsAMH. [IpocTeitmne ¢GopMynsl NpUBEICHUS,
BBIBOJIUMBIE U3 T€OMETPUUECKUX cooOpaxeHnidl. Haxoxaenue paagnyca onucaHHOM



OKPYKHOCTH. Q®opmyna  ['epona. QopMmyna  IIOLIAIH BBIITYKJIOTO
YETBIPEXYTOJILHUKA.

Ilpakmukym: pelleHne TEeOMETPUYECKUX M MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a7a4 pasHbIMU METOJAMMU.

AJuire0OpanvecKue BbIPaKeHUs!

Crenenp ¢ pauOHaIbHBIM MTOKA3aTEIEM.

Omnpenenenue KOpHS N-i CTENEHU U CTENEHU C PallMOHAIbHBIM ITOKA3aTEIEM.

[IpuMeHeHue omnepauuyd HU3BJICUEHHS KOPHSA N-U CTENEHU, WCIONb3Yys IpU
HEOOXOAMMOCTH KaJbKyJsATOp. Bbluncienne 3HaUe€HUS CTETIEHU C PAllMOHATBHBIM
nokaszareneM. OIlleHKa 3HAYE€HU KOpHSA N- CTENEHU, 3HAYEHUE CTENEHU C
palMOHAJIBHBIM [IOKa3aTelIeM IeJIbIMM YHUCIAMH M JIECATHUYHBIMU JIPOOSMHU.
CpaBHEHHE W YNOPSJIOYMBAHUE PAUUMOHAIBHBIX M HPPALMOHAIBHBIX YHCEI,
3allMCAHHBIX C TIOMOIIBKD KOpHA N-d CTENEHW, CTENEHW C pPalUOHAJIbHBIM
nokaszaTeiaeM. BbINONHEHNE TOXIECTBEHHBIX MPeoOpa3oBaHUl  BhIpaKEHUH,
coZiepKallluX KOPEHb N-U CTEMEHH, CTETIEHb C PAllMOHAIBHBIM ITOKa3aTEJIEM.

IonoOue TpeyroibHMKOB

Teopembl O MNPOU3BENECHUHM OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJApaTe KacaTeabHOU, Teopembl UeBbl 1 MeHenasl.
HccnenoBanue, B TOM 4YHCIE€ C MOMOUIbI0 LU(POBBIX PECYpCOB, H3Yy4aEMBIX
KoH(purypauuid. [IpuMeHeHre DaHHBIX TEOpPEM IMPHU PEIICHUH T'€OMETPUUYECKUX
3a1a4. 3HAKOMCTBO C MOHATHEM T'OMOTETHH, C €r0 MIPUMEHEHUEM, B TOM YHUCJIE B
NPAKTUYECKUX CUTYaLHSAX.

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

DOyHKIUU

[Tonstue «pynkuus». Ilpumenenue cBOMCTB GyHKIUMI: Hynu (QyHKUIUH,
IPOMEXYTKHA  3HAKOMOCTOSHCTBA  (DYHKIIMM, TPOMEXKYTKA BO3pACTaHUS U
yObIBaHMsI (PYHKIMU, YETHbIE U HEYETHbIE (DYHKLIMH, HAUOOJIbIlIEE U HAUMEHbLIEE
3HaueHUS (YHKIMH TIpU penieHuu 3anad. [loctpoenuwe rpadukoB (yHKIHA C
noMoIipio npeodpasoBanuii Buga: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
() (| x [), 1) = [ 1(x) |.

PacnioznaBanue cTeneHHbIX (DYHKIMI KW TOCTPOEHHE SCKU30B TIpaduKoB
CTENEHHBIX (YHKUMA C HaTypaJdbHbIMH MOKa3aTeIMU pPa3HOM UYETHOCTH.
Hcnonp3oBanne CBOWCTB TpPaUKOB CTEMEHHBIX (YHKIMI C HATypaJIbHBIMU
MOKA3aTeIsIMK TIPU peleHnH 3aaad. [loctpoerue rpadgukoB QyHKmmi y= VX , y =
Ix, y=]x]|.

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



MeTtox KOOpaAMHAT

[TapamienbHOCTh M NEPHEHAUKYJSIPHOCTH HPSMBIX  (4epe3  yriioBOH
K03 puIMeHT).

Haxoxnenune mnepeceyeHnid OKpPYKHOCTEM M MNPSAMBIX B KOOPAMHATAX.
@opmMmyna paccTOSIHUS OT TOYKM N0 mnpsamol. [lnmomane mnapamienorpamma B
KOOpJIMHATaX, MOHATHE 00 OpUEHTHUPOBAaHHOW Iuiomanu. [IpumeHenue merona
KOOpAMHAT B  IPAKTUKO-OPUEHTHPOBAHHBIX  I'E€OMETPUYECKHX  3a7adax,
UCCJIE0BAaHNE MPHUIOKEHNS METOAa KOOPAUHAT B BEIYMCIUTENBHON MaTeMaTUKE U
UH(pOpMaTHKE.

Hccneoosamenvckasi  paboma:  peuieHue  MPaKTUKO-OPUEHTHUPOBAHHOM
TEOMETPUYECKOM 3a1a4l METOJIOM KOOPAUHAT.

IIpaBuibHBIE MHOTOYTOJILHUKHA. OKPYKHOCTH M MHOTOYT0JIbHUKH

[loHATHE TPABUIBHOIO MHOrOYrojbHHKA. @DOpMyINbl s BBIYUCICHUA
3JIEMEHTOB NPABWIBHBIX MHOTOYI'OJIbBHHKOB (CTOpOHA, paJuyC BIMCAaHHON U
OMKMCAHHOW OKpYyKHOCTeH). BbIBOA (GopMyn MJIMHBI OKPYXHOCTH U IUIOLIAAH
Kpyra. /[lnvMHa &Iyru OKpYKHOCTHM, paanaHHas Mepa yria. [Dmomanae kpyra u
IUIOIIAJb KPYrOBOI'O CEKTOpa. BhlYMCiIEHME NMEPUMETPOB U IUIOLIAZEH CIIOKHBIX
buryp, BKIIOUYAIOIIKUX 3JIEMEHTHI KpyTra.

CamocmosamenvHoe omkpbimue: KaKk HAUTH NEPUMETP U IUIOIIAJIb CIOXKHOU
buryps1?

IIpaxmuxym: pemieHue 3a1a4 MOBBIIIEHHON CI0KHOCTH.

YucJi0BbIEe MOCTAEA0BATEIbHOCTH U MPOrPeCcCUH

Onpenenenue BHJIOB MIOCJIEN0BATEIBHOCTEM: OrpaHUYECHHAS
MOCJIEI0OBATENBHOCTb, MOHOTOHHO BO3pacTarouas (yObIBatoras)
nocienoBaTesbHOCTh. [IpeacTaBieHre OECKOHEUHBIX MEPUOAMYECKUX ApoOei B
BH/JIE OOBIKHOBEHHBIX. 3HaAKOMCTBO Cc IIOHATHUEM CXOMMOCTH
[OCJIEIOBAaTEIbHOCTH,  HAXOXKJIEHHME  CYMMbl ~ OECKOHEYHO  yObIBarouei
reoMeTpuuecKkor nporpeccuu. [I[pumeHenne MeTo1a MaTeMaTUYE€CKOM NHIYKIINH.

Hccneoosamenvckass paboma: TOBEAEHUE TOCIEAOBATEIBHOCTEH — OT
TUIIOTE3BI O I0KA3aTEIbCTBA.

JIBMKeHMs MJIOCKOCTH

Hentpanbuas cummerpusi. LlenTpanbHo-cummMmerpuuHbie Gurypsl. [ToBopoT.
OceBas cummerpus. OUrypel, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannensHbiii nepenoc. [lonsTre ABMKEHUS U €ro CBoWcTBa. PaBeHcTBO (uryp.
[IposiBieHHsT CHUMMETPUM B NIPUPOJE, JKUBOIMCH, CKYJBNOTYpPE, APXUTEKTYpE.
Komnozunmu aBwxeHuit (mpocreiimme npumepsl). [IpumeHenue B peleHun
F€OMETPUYECKUX 3a/1au.



HUccnedosamenvckas paboma (¢ UCNONb308AHUEM NPOSPAMMHBIX CPEOCMB):
KOMIIO3UIIUS IBUKECHUM.



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIBTATDBI

1) nampuomuueckoeo 6ocnumaHus:

- TpPOSBICHUME HHTEpeca K IMPOULUIOMY M HACTOSAILUEMY POCCUHCKON
MaTEeMaTHKH;

- IEHHOCTHOE OTHOIICHHE K IOCTHIKCHHSIM POCCUUCKHX MaTeMaTUKOB W
POCCHUICKON MaTeMaTHYeCKOM IIKOJbI, K HCIOJBb30BAHUIO JTHUX JOCTH)KCHUU B
JIPYTUX HAayKax M MNPUKIAIHBIX chepax;

2) epadxcoanckoeo u 0yxo08HO-HpABCMBEHHO020 BOCNUMAHU!

TOTOBHOCTh K BBITIOJIHEHHIO OOSI3aHHOCTEHM TpakIaHWHA U peaTu3alluid €ro
npaB; TMpeACTaBICHHE O MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'pakJaHCKOro oOlllecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTh K OOCYXKIEHUIO ITUUECKUX MPOOJIEM, CBSI3aHHBIX C
NPaKTHYECKUM TMPUMEHEHHEM JOCTH)KCHHH HAyKH; OCO3HAaHHWE BaXXHOCTHU
MOpPaJIbHO-3TUYECKHUX MPUHITUIIOB B ACSITEIBHOCTU YUYEHOT'O;

3) mpyodosozo eocnumarus: YCTAaHOBKA Ha aKTHBHOE y4YacTHE B PEHICHUU
NPAKTUYECKUX 3a/lad MAaTeMAaTHYE€CKOW HANpPaBICHHOCTU, OCO3HAHHWE Ba’KHOCTH
MaTEMaTUYECKOro 00pa3oBaHMs Ha MPOTSHKEHWHU BCEM JKM3HU JUIsl YCHEUTHOM
npo(ecCHOHANbHON  EATEIbHOCTH W Pa3BUTHE HEOOXOAMMBIX  YMEHHIA;
OCO3HAHHBIM BHIOOP U MOCTPOEHUE MHIMBUIYAIBHOM TPAaeKTOPUU 0Opa3oBaHUs U
KU3HEHHBIX TUTAHOB C y4YETOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
OTPpeOHOCTEH;

4) sacmemuuecko2o socnumarusi. CIOCOOHOCTh K AIMOITMOHATIBHOMY
U SCTETHMYECKOMY BOCIPHUATHUIO MATEeMaTUYECKUX OOBEKTOB, 3a/ad, pPEUICHHIH,
paccykJIeHU; yMEHUE BUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu HayuHo20 nNO3HaHUA: OPUEHTAIUMS B JCITENBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHbIX MpEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS 4eJIOBEKa, IPUPOJAbI U OOIIeCTBa; MOHUMAHHE MATEMATHUYE€CKOW HayKU
Kak cepbl YeIIOBEUECKON ESTEIbHOCTH, STAllOB €€ Pa3BUTHUS U 3HAUMMOCTH IS
pPa3BUTHUS IMBUIW3AIMM; OBJIAJICHUE S3bIKOM MAaTEMAaTHUKH W MaTeMaTH4eCKOu
KyIbTypOll  Kak CpeICTBOM  I[O3HAHUS  MHpa;  OBJIAJEHHWE  HaBBIKAMU
UCCIIEZI0BATEIbCKOM EATEIIbHOCTH;

6) @usuueckoco eocnumarus, GOPMUPOBAHUS KYIbMYPbL 300pP06bs U
ASMOILIMOHAIIBHOTO  OJaromoixy4usi: TOTOBHOCTh NPHUMEHATH MaTeMaTHYECKUe
3HaHMSI B MHTEpEcax CBOEro 3J0pOBbs, BEIEHUS 370pOBOro o0pasza >KHU3HU
(3m0poBOE TUTaHHUE, COATAaHCHPOBAHHBIA PEXHUM 3aHATUN M OTIbIXA, PETYJSpHAS



¢du3nyueckass aKTUBHOCTH), C(POPMUPOBAHHOCTh HaBBIKA pe]ieKcHH, MPU3HAHUE
CBOETO IpaBa Ha OMTMOKY M TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7)  aKono2uvecko20  80CHUMAHUA: ~ OPUEHTALUs  HA  MPUMEHEHHUE
MaTeMAaTUYEeCKUX 3HAHUM JJIsI pelieHust 3aJad B O0JAacCTU COXPaHHOCTHU
OKpYXalollel cpepl; IUIAHUPOBAHUE TIOCTYNKOB M OIIEHKa HX BO3MOXKHBIX
MOCJICACTBUNA I OKPY’KaIOIIEH Cpebl; OCO3HaHWE TIJI00aJbHOI0 XapakTepa
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 MPaKTUYECKYIO JAESITENbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCA Y APYTUX JIOACH, MpuoOpeTaTh B COBMECTHOH MESITEIbHOCTH
HOBBIC 3HAHUWS, HAaBBIKM W KOMIIETCHIIMM W3 OIBITa APYTHUX; HEOOXOIUMOCTH
dbopMUpoOBaTh HOBbIE 3HAHUS, (OPMYIUPOBATH WAECH, MOHATHUS, TUIOTE3bI 00
00BEKTaxX W SIBIICHUSAX, B TOM YHCIIE PaHEEe HE M3BECTHBIX, OCO3HABATH JCPUITUTHI
COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE pa3BUTHE;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbBI30B, TPEOYIOIIUUA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE
penieHusT W JACHCTBUA, (POpMyIMpoBaTh W OICHUBATH PHUCKH M TIOCIICICTBHUS,
(bopMHUPOBATH OTIBIT;

9) 6ocnumaHus UHGOPMAYUOHHOU KYIbMYPbL:

NPOSIBIICHUE WHTEpPeca K WCIOIb30BAHUIO ITU(MPOBBIX TEXHOJIOTUN IS
ONTUMH3AIMK TIPOIECCOB TIOMCKA, aHaimu3a, OO0pabOTKH, CO3JaHus, Mepeaadyu
MaTeMaTH4ecKod MH(OpMalMM U BU3yalTu3alMil MaTeMaTH4YeCcKux 0O0OOIIeHUuN U
pE3yNbTAaTOB aHANIN3a; TOTOBHOCTh K HCIIOJNB30BAHUIO IMU(PPOBBHIX MHCTPYMEHTOB
JUISL  BBITIOJIHEHMSI y4eOHOM  JIESITENbHOCTH TMpPU HM3YYEHHUH MATEMAaTHUKHU;
CIIOCOOHOCTh MPUMEHATH ITUGPOBBIC HHCTPYMEHTHI B YCIOBUSX pPEaTU3ANNHA MEp
N0 TPEIYNPEKIECHUI0O BO3MOXKHBIX HETAaTUBHBIX TOCIEACTBUN AKTUBHOTO U
CUCTEMATUIECKOTO IPUMEHEHUS ITU(POBBIX TEXHOIOTUH B YUCOHBIX IETIAX.

METANPEIMETHBIE PE3YJIBTATBI

1. ITo3HaBaTe/iIbHbIE YHUBEPCAJIbHbIE YUeOHbIE JIeiiCTBHUS

1) Bazosvle nocuyeckue oelicmaust;

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIYy TMOHATHAMH, (POpMyIUpoBaTh
OTIpe/ICNICHMsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KacCU(pUKAIIH,
OCHOBAHUS JIJ11 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOIMMOTO aHAJIN3a;

BOCIIPHHMMATh,  (OpPMYIUPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIC, YACTHBIC U O0IIIHE, YCIOBHBIE;



BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpEAJIaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH M MMPOTHBOPCUHI;

JeNaTh BBIBOJBI C HWCIHOJIB30BAHHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa30uparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHHWH (TIPSIMBIE W OT
NIPOTUBHOT0), TPOBOAUTH CAMOCTOSTENBHO JOKA3aTeIhCTBA MATEMATUYECKUX
(dakToOB, BBICTpaMBaTh ApPryMEHTAIUIO, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKOH WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIE
pacCyKJIeHus;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BHIOWpaTh HauWOoJee TMOAXONAIIMA C  Y4ETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).

2) bazosvie uccnedosamenvckue 0eucmeus:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
(GopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPoOIIEeMY,
CaMOCTOSITETILHO YCTAaHABIMBATh HMCKOMOE U JaHHOE, (POPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO TO3HIINIO, MHEHUE;

POBOJUTH IO CaMOCTOATEIHLHO COCTABJICHHOMY IUIaHY OSKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIICHUS U BBIBOJBI IO pe3yiibTaTam
NPOBEJACHHOTO  HAONIOJCHUSA, WCCIEAOBAaHUS, OKCIEPUMEHTa,  OIEHUBATh
JIOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 00OOIICHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpOllecca, a TakXKe BBIJABUTATH
HPEINON0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

3) Paboma c unghopmayueii:

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

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUIHBIX BUAOB B (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpeacTaBieHuss UHGOPMAIMM W WLIIOCTPUPOBATH
penraeMpie 3a/1adu CXeMaMu, TuarpaMmMaMu, HTHOU rpaduKoi U MX KOMOMHAIIHSIMU;

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

2. KoMMyHHKATHBHbIE YHHUBEPCAJbHbIE Y4eOHbIe elCTBUS:

BOCIIPUHHUMATH U (POPMYIIUPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSMHU U
HeNnssMA OOIICHHsSI, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOK TOYKY 3pEHUS B



YCTHBIX W IHCHMCHHBIX TEKCTax, JaBaTh TOSCHEHUS 1O XOJy PEIICHHUS 3a/Jauu,
KOMMEHTHPOBATh TIOJyICHHBIN PE3yJIbTaT;

B XOJIe 0OCYXKJICHMs 3aJlaBaTh BOIPOCHI IO CYILIECTBY OOCYKIaeMON TEMBI,
npoOJeMbl, pellaeMol 3ajayu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHHs], COIMOCTAaBJIATh CBOM CYXKICHHUS C CYXICHUSMU JPYTUX YYaCTHHKOB
Jyasnora, oOHapyXMBaTh Pa3judyue W CXOJICTBO TO3UIMNA, B KOPPEKTHOU (dopme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

NPEJICTAaBIIATh PE3yJbTAThl PEIICHUS 3aJl1a4y, SKCIIEPUMEHTA, UCCIIEI0BaHMS,
NIPOEKTa, CaMOCTOATEIHLHO BBHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3aj1ad
IPEe3eHTAIMU U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWNBUAYaTbHON
paboThl MpU pEHICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3ajad, MPUHUMATh IIeIb
COBMECTHOM JeSATENbHOCTH, IUIAHUPOBATh OPraHU3alli0 COBMECTHOM padoTHI,
pachpenensaTh BUIbBl padOT, NOrOBapHUBAThCS, OOCYXKIAaTh MPOLECC U PE3yabTatr
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIHOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (00CYXIeHus, 0OMEH MHEHHIA,
«MO3TOBbIE€ IITYPMBI» U UWHBIE); BBIIOJHIATH CBOK YacTh pPabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMH YJIE€HAMH KOMaHblI, OIICHUBATH
KauyecTBO pe3yibTaTa M KauyeCTBO CBOETO BKJIaJa B OONIUH pe3ynbTaT II0
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBUS.

3. PeryJsiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS

1) Camoopeanuzayus:

BBISBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HCHHBIX W YYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JaX MPUHITHS pelIeHU (MHANBUIYaIbHOE,
I'PYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3ajJadd (WIA €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUST C YYE€TOM UMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
PENICHH ¢ Y9eTOM HOBOM HH(pOpPMAIIHH.

2) Camoxonmponn.:

BJIQJIETh CIIOCOOAMM CAMOIMPOBEPKHU, CAMOKOHTPOJIS IMpoOIecca U pe3ybTara
pelIeHus] MaTeMaTUYeCKOM 3a71auK, CAMOMOTHBAIIMU U pedIieKCuu;

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

OLICHUBATh COOTBETCTBHE pPE3yJibTaTa JEATEIbHOCTU MOCTABJICHHON LEIU U
YCIIOBUSAM, OOBSICHATh IPUUUHBI JJOCTHXKEHUS WM HEJOCTHXKEHUS 1[EJIHN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.



3) OMoyuonanbHblll UHMENNeKm.!

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

INPEJIMETHBIE PE3YJIBTATBI

7 KJIACC:

1) Wcnonb3oBaTh MOHATHS MHOXKECTBA HATypaJIbHBIX YHCEJI, MHOXXECTBa
IEJIBIX YMCEeNI, MHOYKECTBA PAIIMOHATIBLHBIX YHCEII MPU PEIICHUHU 3a]1a4, TPOBEACHUU
paccyxaeHuid U Jo0Ka3aTeabcTB.IloHUMATh W OOBSACHITH CMBICT TO3UIIMOHHOU
3alUCU HATYPAJIbHOTO YHCIIA.

2) BbInonHATh, codeTass YCTHhICE W MUCBMEHHBIC MPUEMBI, apu(METHICCKUE
JIEUCTBUS C pallMOHAIBLHBIMU YHCJIAMU, UCIOJIb30BaTh CBOMCTBA YKCEN U MpaBUiia
JIEVUCTBUA, MPUEMbI PAllHOHATIbHBIX BBIYUCIICHHM.

3) BeIMoaHATH AEUCTBUSA CO CTETICHSIMHU C HATYPaIbHBIMU TTOKa3aTEIsSIMH.

4) HaxonuTh 3HAYEHHUS YMCIIOBBIX BBIPAKEHUH, COIEPKAIIMX pallMOHATIbHbBIC
yucjga M CTENEHH C HaTypalbHBIM IIOKa3aTejeM, MNPHUMEHSATh pPa3HOOOpa3HbIC
CrocoObI U MPUEMBI BBIUUCIICHHUSI, COCTABIIATh U OLICHUBATH YUCJIOBBIE BhIPAXKEHUS
P PEIICHUH PAKTUYECKUX 3aJ]1a4 U 33J1a4 U3 APYTUX YICOHBIX MPEAMETOB.

5) Okxpyraarh 4YuciIa € 3aJaHHOM TOYHOCTBIO, a TakKXKe IO CMBICIY
NPaKTUYECKON CUTyalluu, BBINOJHATh NPUKUIKY U  OLEHKY pe3ysbTaTa
BBIYMCJICHUH, OIICHKY 3HAYEHWUW YMCIIOBBIX BBIPAXXKCHHUM, B TOM 4YHCIE IIpHU
pelIeHNU MPAKTUYECKUX 3a]ad.

6) Pemarpe TekcTOBBIC 3amauu apru(METHUYECKHM CIIOCOOOM, HMCIOJIb30BaTh
TaOJIUIbI, CXEMBbI, YepPTEeXKH, JPyrHe CpeACTBa NPEACTaBICHUS JaHHBIX MpU
pelIeHuy 3a71ay.

7) Joka3bpIBaTh U MPUMEHSTH MPU PEIICHUH 3a7a4 MPU3HAKHU JACIMMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npuzHaku OeTUMOCTH CYMMBbI U IPOU3BEICHUS ILIEIBIX
YHCell.

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

9) PacknanpiBaTh HA MHOKUTEIIM HAaTypadbHbIE YHUCIIA.

10) CBoOoaHO omepupoBaTh MOHATHUAMH: YETHOE YMCIIO, HEYETHOE YHCIIO,
B3aUMHO MPOCTHIE YHUCIIA.

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

12) OmnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, HNPUMEHATH CBOMICTBA
CpPaBHEHUI 110 MOIYJIIO.

13) Hcnonp3oBarh anreOpayeckyrd TEPMHUHOJIOTMIO M CHMBOJHKY,
IPUMEHSATH €€ B MIPOIIECCe OCBOSHUS y4eOHOT0 MaTepuara.



14) Hcnonb3oBaTh TOHATHE TOXJAECTBA, BBINOJIHATH TOXIECTBEHHbIE
npeoOpazoBaHus BRIPAXKEHU, JOKA3bIBATh TOXKICCTBA.

15) BeinonHsaTe JelcTBUA  (CIOXKEHUE, BBIUUTAHHUE, YMHOXXEHHE) C
OJTHOWIEHaMH W € MHOIOWICHAMH, MPUMEHATh (POPMYJbl COKPALIEHHOTO
YMHOXKEHMsI (KBagpaT M KyO CyMMBI, KBaaparT M KyO pa3HOCTH, pPa3HOCTh
KBa/IpaToOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCJI€ JJIsl YIPOLIEHUSI BEIYUCIICHUA.

16) CocraBisiTh M pemiaTh JIMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIOBHMIO 3aJauyd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd TMOJy4eHHBIH pe3ynbTaT. CTpouTh TpaQuKu JHWHEHHBIX
byukuuit. Ctpouts rpaduk GyHKIUHU Y = [X|.

17) OnuceiBaTh ¢ MNOMOLIBIO (YHKUHUNA HM3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPAacCTOSHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTEIBHOCTD, BpEMsI, 00bEM PaOOTHI.

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

19) Ilonumate rpaduueckuid cnoco0 TpEeACTaBIEHUS W aHajIu3a
uHpOpMallMKM, H3BJIEKATh W HWHTEPHPETUPOBATh HH(GOpPMALMIO W3 TpadHKOB
pEeaJIbHBIX MPOLECCOB U 3aBUCUMOCTE.

20) Hcnonb3oBaTh CBOMCTBAa (PYHKIMI AJig aHalu3a TpadUKOB peasibHbIX
3aBUCUMOCTEH (HyJad (QYHKIMH, NTPOMEXKYTKHM 3HAKONOCTOSHCTBA (DYHKIIWH,
NPOMEXYTKH BO3pacTaHusi U yObIBaHMs (YHKIUU, HAWOOJbIIEE M HaUMEHbILIEE
3Ha4YEHUA (PYHKIIUN).

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

22) JlenaTh NPUKHUIKY U OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH NPEIMETOB B
peabHOM KU3HHU, Pa3MEPOB IPUPOJHBIX OOBEKTOB.

23) Bnagets nonstueM «reomerpudeckoe mecto Touek» (I'MT). Onpenensts
OMCCEKTpPHUCY YyIVIa W CEpPeAMHHBIN TEepHeHAuKylIsap K oTpe3ky kak [MT.
[lonp3oBatbcss  moHstueM [I'MT npum  10KasaTenbCTBE  IEOMETPUUYECKHUX
YTBEP)KJIECHUN U IPU PELIEHUU 3a/]a4.

24) Bnanerp NOHATHEM KacaTelNbHOM K OKPYKHOCTH, IIOJIb30BaThCS
TEOPEMOM O MEPHEHIUKYISPHOCTA KacaTelbHOM M pajauyca, NPOBEAEHHOIO K
TOUYKE KACaHUSI.

25) Jloka3plBaTh pPABEHCTBO OTPE3KOB KacaTelIbHBIX K OKPYKHOCTH,
IPOBEJICHHBIX U3 OJHOW TOYKH, W MPUMEHATH 3TO B PEUIEHUU I€OMETPUUYECKHUX
3az1ay.

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

8 KUIIACC:



1) IlonumaTh M MCHOJB30BATh MPEJCTABICHUS O PACUIMPEHUU YHCIOBBIX
MHOXECTB.

2) CBoOomHO  omepupoBaThb  MOHATUAMM:  KBAJpPATHBIK  KOPEHb,
apu(pMETUYECKUd KBaJpPaTHBI KOpPEHb, HMPPALUOHAIBHOE YHUCIO, HAXOJUTh,
OLICHMBATh KBAJpaTHbIE KOPHHU, HCIOJNB3YS MPU HEOOXOAMMOCTU KaJbKYISATOP,
BBINIOJIHATh MPeoOpa30BaHUs BBIPAXKEHUH, COJEp)KallMX KBaJpaTHbIE KOPHH,
VCIIOJIb3YSl CBOMCTBA KOPHEM.

3) Mcnonb30BaTh Ha4YalbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIbHBIX
YHCeN NIl CPAaBHEHUS, OKPYTJICHUSI U BBIUMCIICHUN, N300pakaTh AEHCTBUTEIbHBIC
YKCJIa TOYKAMU Ha KOOPJAMHATHOM IIPSIMOM.

4) Wcnonb30BaTh 3alMCH OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUUHBIX
npodeir u creneHeil uucna 10, 3amucbIBaTh W OKPYIVIATH YHUCIIOBbIE 3HAYEHUS
peabHBIX BEIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM HU3MEPEHHUIA.

5) CBobGomHO oIepupoBaTh MOHITHEM OCTaTKa IO MOMYIIO, MPUMEHSTH
CBOICTBAa CPaBHEHHUM MO MOJYJIIO, HAXOAUTh OCTATKA CYMMBbI U MTPOU3BEACHUS T10
JTAHHOMY MOZYJIIO.

6) HaxonuTe gomycTumMbie 3HAUEHHUSI TIEPEMEHHBIX B APOOHO-pAIlMOHATIBHBIX
BBIPAKCHUSIX.

7) I[IpumeHsTH OCHOBHOE CBOMCTBO PAIIMOHATIBLHOMN TPOOH.

8) BbIOMHATE TIpUBENEHHE anreOpandeckux JpoOei K  obmemMy
3HAMEHATEIII0, CII0KEHHUE, YMHOKEHHE, JIETICHHE alNreOpandecKux Apooeil.

9) BbIMONHAT,  TOXACCTBEHHBIE  MpeoOpa3oBaHUS  PAIlMOHAIBHBIX
BBIPAKCHUM.

10) Ilpumensarp mnpeoOpa3oBaHUs BBIPAKEHUN [JIS1 PEHICHHS Pa3TUIHBIX
3a/71a4 U3 MaTeMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

11) IlpumeHATh TNOHSATHE CTEMNEHU C LEIbIM IOKAa3aTelieM, BBIOIHATh
npeoOpa3oBaHus BEIPAKEHUM, COIEPKAIINX CTETICHHU C IEJIbIM MTOKa3aTeIIeM.

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

13) BoinonHats npeoOdpa3zoBaHusi UPPAIMOHATBHBIX BBIPAXKEHUHN, UCIIONIb3Ys
CBOWCTBA KOPHEMN.

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 TpUMEHEHHEeM TpadUyecKuxX TMpencTaBicHuil (yCTaHABIMBaTh, HMEET JIU
YPAaBHEHHE WM CHUCTEMA YpPAaBHEHUW PEIICHUS, €CJIM HMEET, TO CKOJbKO, WU
nmpouee).



17) Ilepexonuth OT cIOBECHOM (OPMYJIMPOBKHU 3aJa4M K €€ anredpandeckomn
MOJIETM C TIOMOLIBIO COCTaBJIEHUS YPABHEHUS WM CHUCTEMBI YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4 MOJIyYeHHBIH PE3ybTarT.

18) IlpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIsi CPABHEHHUS, OLICHKH,
pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M HMX CUCTEMBI, /1aBaTh
rpa@uuecKkyo WUIIOCTPALIMI0 MHOXKECTBA pEIICHW HEPaBEHCTBA, CHUCTEMbI
HEpaBEHCTB. J[0Ka3bIBaTh HEPABEHCTBA.

19) Ilonumarb ¥ UCHONB30BaTh (YHKIUOHAJIbHBIE IIOHATUS U S3bIK
(TEepMHUHBI, CUMBOJWYECKHE O0O3HAYEHUS), OMpPENesITh 3HAUCHHE (DYHKIUU IO
3HAYEHUIO apryMEHTa, OIIPEIEsATh CBOWCTBA (DYHKIMU 110 €€ rpaduKy.

20) Crpoutp rpadguku (yHKUUNA, ONMUCHIBATH CBOMCTBA YHUCIOBOM (PYHKIMU
no ee rpaduxky. Pacrno3HaBaTh OCHOBHBIE BHUABI UYETHIPEXYTOJbHUKOB, HX
AJIEMEHTHI, T0Jb30BAaThCS UX CBOWCTBAMH IPU PELICHUU T'€OMETPUYECKUX 3aaad.
Pa3nuuaTe npu3sHaku M CBOICTBA mapajuiesiorpaMMa, poMOa M MpsIMOYTOJIbHHKA,
JOKa3blBaTh MUX W YBEPEHHO NPUMEHATh IPU PEUIEHUU TIE€OMETPHUYECKHUX
3anay.Pacrno3HaBath UEHTPATbHO-CUMMETPUYHBIE (PUTYpbl U HCIOIb30BATH MX
CBOWCTBA MPU PELICHUHU 3a]1a4.

21) Bnaners NOHATUSIMU NOAOOHUS TPEYTrOJIBHUKOB, KOd((dUllMeHTa noiooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTrONbHUKOB. VIMETh npecTaBieHue o
npeodpazoBaHuu 1oao0us U 0 noAoOHbIX ¢urypax. Ilomp3oBaThcs mpU3HaAKaMU
000Ul TPEYrOJIbHUKOB MPU PELICHWU TeOMETpUYecKuX 3anad. /okas3wiBaTh U
IPUMEHATh OTHOLIEHHS NPOIOPLHOHATIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
Jloka3bIBatTh U puMeHATh Teopemy Paineca. [IpuMensaTs nogodue B MpakTUYECKUX
3a/ayax.

22) BpIBOOUTH W HCIHOJB30BaTh MpocTedive (QopMyibl s IUIOLIAAN
TPEyroJibHHKa, MapaienorpaMma, pomoa u Tpanenuu. Beraucnsate (pa3nuyHbIMU
cnocobaMy) IUIOHIA/[b TPEYrojbHUKAa M IUIOMAAM MHOTOYTOJbHBIX (Uryp
(MONB3YSICh, A€ HEOOXOAUMO, KAIBKYJISITOpoM). [IpUMEHSITh METO TIoaaen st
penieHus 3a1a4. 3HaTh OTHOIIECHUE TIOMA e OT00HBIX (PUTYp U IPUMEHSATH MPU
pemeHuy 3anad. [IpuMeHsTh oy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4dax.

23) IlpumeHATP NOAYyYEHHbIE 3HAHWA HA NPAKTUKE —  CTPOUTH
MaTEeMaTUYECKUEe MOZAEIM Ui 3aJad  pPEAIbHOM KWU3HM M IPOBOJUTH
COOTBETCTBYIOILIME BBIUUCIEHUS C MPUMEHEHUEM MOA00OHUS U TPUTOHOMETPHUHU
(MONIB3YACh, TA€ HEOOXO0IUMO, KAJIBKYISATOPOM).

9 KUIIACC

1) CBobogHO oOmepupoBaTh MOHATHUSAMHU: KOPEHb N-M CTENCHH, CTENEHb C
palMOHAIIBHBIM IIOKA3aTelIeM, HaXOAUThb KOPEHb N-H CTENEHW, CTENEHb C



palMOHANIbHBIM TOKa3aTeleM, HCIOJIb3ysd MpPU HEOOXOAMMOCTH KaJbKYJSTOD,
PUMEHSATH CBOMCTBA KOPHS N-il CTENEHHU, CTETIEHH C PALIMOHAJIBHBIM MOKA3aTEIeM.

2) Ucnonb30BaTh MOHSATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEI MPU PEIICHUU
3a/1a4, IPOBEJAECHUU PACCYKACHUI U I0Ka3aTENIbCTB.

3) CpaBHHMBaTH W YIOPSJIOYMBATH JICHCTBHUTEIBHBIC 4YHCIA, OKPYIJISAThH
JIENCTBUTENbHBIC YUCIIA, BBHITIOJHATD MPUKUJIIKY PE3yJibTaTa BBIUUCICHHM, OIICHKY
YUCJIOBBIX BBIPAKECHUMU.

4) CB0OOOIHO OMEpUPOBATH IMOHATUEM KBAJIPATHOI'O TPEXusieHa, HAXOAWTh
KOPHM KBaJpaTHOI'O TPEXUJICHA.

5) PacknaneiBaTh KBaJIpaTHBIN TPEXUsieH HA JTUHEHHBIC MHOKUTEIIH.

6) PemaTh HeclioXkHbIE KBaJpaTHbIE YPABHEHUS C TAPaMETPOM.

7) Peliath HECJIOKHBIE CUCTEMbI HEJIMHEMHBIX YPABHEHUM C TAPAMETPOM.

8) Pemarh ypaBHEHHMS, HEpPaBEHCTBAa M HX CHUCTEMbI, B TOM YHCIIE C
OTpaHUYEHUSIMU, HATIPUMED B LIEJIBIX YUCIIAX.

9) IlpoBoaNTH HCCNEAOBAHUS YPAaBHEHUN M CUCTEM ypaBHEHHi, B TOM YHUCIIE
C TNpUMEHEHHEM TrpadUUYecKuX NpeIcTaBleHUN (yCTaHaBIWBAaTb, HMMEET JIU
YpPaBHEHHE WM CHUCTEMa YypaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJbKO, U
nmpouee).

10) PemaTth TEKCTOBBIC 331291 aaTreOpandecKuM CIIocoOOM.

11) Ucnonb3oBaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI JIJISi COCTABIICHUS
MaTeMaTH4YECKOW MOJEIN pEeaTbHOM CHUTyallud WIM MPUKIAJHOW 3a1a4H,
UHTEPIPETUPOBATH MOIYUYECHHBIE PE3YJIbTATHI B 33JJAHHOM KOHTEKCTE.

12) CB0oOOIHO ONEepUpOBaTh MOHATUSMU: 3aBUCUMOCTH, (YHKIUS, rpadux
byHKIIMK, TpsiMas MPOMOPIUOHATBHOCTh, JIMHEWHas (YHKIUA, OOpaTHas
IPOIOPIIMOHATIBHOCTB, Mapaboia, rurnepoosia, KyCoOuHO-3a/laHHast QyHKITHS.

13) HUccnenoBath (yHKUIMIO 1O ee rpaduKy, yCTaHABIWBATh CBOWCTBA
byHKIMA: 00JacTh ONpENEeTIeHUsl, MHOXECTBO 3HAUCHWH, HYIUW (PYHKIUH,
OPOMEXYTKM 3HAKOIMOCTOSHCTBA, NPOMEXKYTKHM BO3PACTAHHUS W  YOBIBaHMS,
YETHOCTh U HEYETHOCTh, HANOOJIbIIIEE U HAMMEHbIIIeE 3HAUCHUS, ACUMIITOTHI.

14) Pacno3HaBaTh KBaJ[paTUYHYIO (YHKIUIO 1O (¢opMyse, NPUBOIUTH
IpPUMEPHI KBaIPATUIHBIX (QYHKIIUN U3 peaTbHOU KU3HU, GU3UKHU, TEOMETPHH.

15) Onpegensats mnonoxeHue rpaduka KBaApaTUYHOM (DyHKIIMM B
3aBUCUMOCTH OT €€ KO3((ULIUEHTOB.

16) Crpoutrs rpaduk KBaApaTHUHON (QYHKIIMH, OIMCHIBATH CBOWCTBA
KBaIpaTUYHOU (PYHKIMU 1O ee rpaduKy.

17) Ucnons30BaTh CBOMCTBA KBAAPATUUHOW (PYHKIIUM JIJIs PELICHUS 3a]1a4.

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



19) UnmroctpupoBaTh ¢ NOMOINIbIO rpaduka peadbHYI0 3aBUCUMOCTH WIIU
IPOLIECC IO UX XapAKTEPUCTHKAM.

20) CBobomHO  omepupoBaTh  MOHATUSIMHU:  TOCIEI0BATEIbHOCTD,
apu(pmMeTHyecKas U reOMETpUYECcKas MpOrpeccumu.

21) 3amaBaTh TMOCHIEAOBATEIBHOCTA PA3HBIMU CIIOCOOAMHU: OINUCATEIBHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BbIMONHATH BBIUKCICHUS C HCIONb30BaHUEM (GOpMyd N-TO dieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCuil, CYMMbI IEPBBIX N YJICHOB.

23) M300pakaTh 4iIE€Hbl MOCIEAOBATENILHOCTH TOYKAMHM Ha KOOPJMHATHON
IUIOCKOCTH.

24) PewmaTtp 3a1auu, CBA3aHHBIE C YUCIOBBIMU MTOCJIEI0BATEILHOCTSIMHU, B TOM
YHCIIC 3a/1a4U U3 PEATbHOMN JKU3HU (C MCIIOIB30BAHUEM KAJIbKYJSATOPA, TU(POBBIX
TEXHOJIOTUH).

25) Pacno3HaBaTh W MPHUBOAUTH MPHUMEPHl KOHEYHBIX U OECKOHEUHBIX
MOCJIEIOBATEIbHOCTEH,  OTPaHUYECHHBIX  TOCIEA0BATENIbHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

26) HNmerp mnpencraBiI€HUE O CXOJUMOCTH TIOCJIEIOBATEIIBHOCTH, YMETh
HaXOJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOTrPECCUHU.

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

28) Jloka3bpIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCUHYCOB, IPUMEHSTh UX IS
HaXOXJAEHUS PA3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
OpU PEHIEHUH TeoMeTpUYecKuX 3anad. [IpuMeHsTh MoaydyeHHbIE 3HAHUS MpHU
pELIeHUH MPAKTUYECKUX 3aa4.

29) IlpumeHsST, TPUTOHOMETPUIO B 3aJayax Ha HaXOXKJACHHE ILUIONIAJIH,
BBIBOJUTh M BJAJE€Th TPUTOHOMETPUYECKUMHU (popMmylaMu [Jsl  IJIOLIATU
TpPEYrojibHHKA, IapaiesorpamMma, poM0a, Tpaneuud, BBIBOJAWTH W IMPUMEHATH
dopmyny ['epona u popMyity /uist IITOMIAIN BBITYKIOTO YETHIPEX YT OJIbHUKA.

30) HMmerp mnpeacraBieHHE O TOMOTETUH, NPUMEHATH B MPAKTHUYECKUX
CUTYaLHsIX.

31) Ucnonw3oBarh Teopembl UeBbl 1 MeHenast mpu pelieHuu 3a1ay.

32) HMcnonb30BaTh TEOPEMBbI O BIMCAHHBIX YIWaX, YIVIax MEXIY XOpJaMu
(CeKyIIMMHM) U yTIIe MEXIY KacaTeJIbHON U XOpI0¥ MpH pElIeHUH T€OMETPUIECKUX
3anad. [/loka3plBaTh M MPUMEHATH TEOPEMBI O NPOU3BEACHUM OTPE3KOB XOPI, O
POU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBaAPaTe KacaTeIbHOM.

33) Bnagers moHsATHEM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh ¢ ypaBHECHUEM
OpsAMON Ha IUIOCKOCTH. Bnagerp MNOHATHAMH yriaoBOro KodduimeHra u
CBOOOJTHOTO 4YJI€Ha, MOHUMATh MX TEOMETPUYECKHUN CMBICI M CBSI3b YIJIOBOTO
ko3 (dulMeHTa C BO3pACTaHHMEM M YOBIBAHHUEM JHMHEHMHOM (QYHKIUU. YMETh



pemarb METOJOM KOOPJAMHAT 3aJlayd, CBSI3aHHbIE C MapaUIeIbHOCTHIO H
NEPIEHIUKYIIPHOCTBIO MPSMBIX, MEPECEUEHUEM NPSIMBIX, HAXOXKIECHUEM TOUYEK
NIEpECEUECHUSI.

34) BpIBOIUTHh W BIAJIETh YPABHEHUEM OKPYKHOCTH. MCIOIb30BaTh METON
KOOpJMHAT JUIsl HAaXOXKICHUS IEPEeCECUCHUN OKPYKHOCTEH M MNpsAMbIX. Braners
dbopMynamMu paccTOssHHUS OT TOYKH JO MPSMOM, IUIOHIAJAM MapajuiesiorpaMMa B
KOOpJMHATaX, MMETh NOHATHE 00 OpPHEHTHMPOBAaHHOM IuIomanu. Ilomp3oBaTbes
METOJOM  KOOpAMHAT HA IUIOCKOCTH, IPUMEHAThH €ro IpH  PEIICHUU
FEOMETPUYECKUX M NPAKTUYECKUX 3agad. I[IpuMeHATb MeToJ KOOpJAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a1a4ax.

35) Bnagers moHsTHEM BEKTOpa. YMETh CKJIaAbIBATh U BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCIO, BIAJETh NPABWIAMHM TPEYTOJIbHUKA M Iapajuieaorpamma.
Bragers npakTUYECKUMH MHTEPHPETALUAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpJAMHATaMU BEKTopa. Biagere ClI0XKEHWeM U BBIYUTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YMCIIO B KoopaunHaTax. MiMeTs mpencraBieHue o 6azuce
(Ha mmockocTH). PackinaasiBaTh BEKTOPHI 110 0a3ucy. PackiaasiBaTh BEKTOPHI CUJI C
INOMOIIBI0 MPOEUUPOBAHUS W TPUTOHOMETPUUYECKHX COOTHOUIEHUH. IIpumeHsTh
NOJTy4YE€HHbIE 3HAHUS B IPOCTEHIINX (PU3NYECKUX 3a]adax.

36) BnageTh NOHSATHEM CKaJISIPHOTO MPOU3BENCHUSI BEKTOPOB, IOHUMATh €0
IFEOMETPUYECKAN CMBICII W YBEPEHHO IIOJb30BATHCS €0 BBIPAXKEHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKaJSPHOrO MPOU3BENEHUS
U €ro CBS3b C MpoeuupoBaHueM. [IpUMEHATh CKAIIPHOE MPOU3BEAECHUE BEKTOPOB
JUISL HAXOXKIEHUSl IJIMH U YIIoB. Pemiarh reoMeTpuyeckue 3ajadyd ¢ MOMOILbIO
CKaJISIpHOro npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MTPOU3BENECHUE BEKTOPOB B
anredpandeckux U GU3NYECKuX 3a1ayax.

37) Bnagerp NOHATUSMH  NPAaBWIBHOTO  MHOIOYIOJIbHHMKA,  JUJIMHBI
OKPYXXHOCTH, JUIMHBI JYI'M OKPYXXHOCTH WM PaJWaHHON Mephl YIJIA, BBIYMCIATH
mwiomaas kpyra u ero 4acted. [lommmars cmeicn uyucna 7. llpumeHsTH
NOJyYEHHbIE YMEHUSl NPHU PELICHUU MPAKTHYECKUX 3a7ad. 3HAaThb HUCTOPHUYECKHE
CBE/IEHUs 00 N3MEPEHUU JIMHBI OKPY>KHOCTH M IIOLIAH Kpyra.

38) Nmerp mpeacTaBiieHHE O MPeoOpa3oBaHMHU IIIOCKOCTH, O JBHKCHHUSX.
Haxoguts ocu, LEHTpbl CUMMETpuu (GUryp, LEHTpPhl [OBOPOTa, HAXOJIUTh
KOMITO3ULIUK TPOCTEHIINX NpeoOpa3oBaHuid. [IpuMeHATh NBHKEHUS IUIOCKOCTH
IPH PELIEHUU T€OMETPUYECKUX 3a1au.

39) [IlpuMeHATh TMONY4YEHHbIE 3HAHUS HA TMPAKTHUKE — CTPOUTH
MaTeMaTUYeCKUe MOJAEIHM Ui  3aJad  pEealbHOM KU3HU M MPOBOAMTH
COOTBETCTBYIOLME BBIUNCIEHUSI C IPUMEHEHUEM 101001 1 TPUTOHOMETPUUECKHUX
GyHKIUN (TIOJB3YACh, T€ HEO0OX0UMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

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. Bunpl
JIoMaHbIX. J[iruHa
JIOMaHOM.
MHOroyroibHUKH.
IlepumeTtp
MHOTOYTOJIbHUKA.
Tlonsitue o
BBINTYKJIBIX U
HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

Yucna u BeIUUCICHUS. JIeIMMOCTb.
Cro)KeTHbIC 3a7a4u

JenuMocTts u e
CBOWCTBA.
IIpu3znaku
JICTUMOCTH Ha 4,
6, 8, 11.
[Ipusnaku
JIEIMMOCTH Ha 7,
13
(yHUBEpCabHBIN
croco0). Permenne
3a1a4
MOBBIIIIEHHOMN
CII0KHOCTH.
Pemenue 3amau Ha
JEIIMMOCTb.
Apudpmernueckuit
METO/1 peLIeHUs
CIOKETHBIX 3a71a4

HccnenoBarennckas
paboTa: 1eTuMOCTh
U €€ CBOMCTBA.
Huckyccus:
COOTHECEHME THIA
3aJIa4M U MOJCIIH.
CpaBHeHue
apu(MeTHIECKOTO
U anredpanyeckoro
METO/1a PeIIeHUS
3aJ1a4; JOCTOMHCTBA
" HEOOCTATKH.
MareMaTuieckoe
COpEBHOBaHHE —
penieHue
CIO)KETHBIX 3a1a4
paSHbIMI/I METoOAaMHnu




TpeyroiabHUKH.
PaBHbIE
TPEYTrOJIbHUKU B

reOMETPUUECKUX
[IpakTukym no
KOH(pUTypanusx.
PELICHUIO 3a1a4.
[Tpusnaku
Hccnenosanue:
TpeyronpHuku. [Ipu3Haku paBeHCTBa 6 paBeHCTBa
paBHbIE
€YTrOJIbHUKOB €YTOJIbHUKOB.
PEYE TPEYT TPEYrOJIbHUKH B
IIpusnaku
reOMETPUYECKUX
paBeHCTBa
KOH(HUTypanusx
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
[lepnenguxynsp u
HAKJIOHHAs
IIpencraBnenue
3aBUCHUMOCTH [IpakTuxym mo
MEXIY PELICHUIO
BEJIMYMHAMU B MPaKTUKO-
BUJIE POPMYIIBL OPUEHTUPOBAHHBIX
Crenenu, 3a/1a4 Ha
MHOT'OUJIEHBI, HaxO0XJICHHUE
npeobpa3oBaHue HEU3BECTHBIX
Anrebpanyeckue BbIpaXEHUS 10 peobp
MHOT'O4JICHOB, BEJIMYMH C
JIEUCTBHUS C IIPUMEHEHUEM
MHOT'OUYJIEHAMHU. dbopmyi.
MHorouwieH HccnenoBarennckas
CTaHIAPTHOTO paboTa: Kak HaWTH

Buga. CreneHn
MHOTOYJICHA.
Kopuu

KOpEHb
MHOroujieHa?




MHOT'OYJICHA.
Haxoxnenne
KOpHEHN
MHOTOYJICHA.
JlokazaTenbCTBO
TOXXOeCTB. Pa3sHbIe

MTOJTXOJTBI K
JI0Ka3aTeJIbCTBY
TOX/IECTB
Hccnenosatenbckas
abora (B TOM
CooTtHomeHus P (
quclie ¢
MEX1y CTOpOHAMH
UCIOJIb30BAHUEM
U yrilaMu
«MaTeMaTUYEeCKUX
€yroJIbHUKA.
TpeyT MaKETOBY):
Hepasenctso
reOMeTpHYECKHe
TPEYroJbHUKA.
HEpaBEHCTBA.
TpeyronbHUKH U TEOMETPUUECKUE Hepaencto o
. [IpaxTukym no
HEpaBeHCTBa JUTMHE JIOMaHO1.
PEILIECHUIO
HepaseHcTBO
MPAKTHKO-
MEXKITY
OpPUEHTHUPOBAHHBIX
NEPIECHIUKYIIPOM
3azad.

Y HAKJIOHHOW.
Paccrosnue ot

MopenupoBaHue ¢

. IOMOIIBIO
TOYKH J0 MPSMOUN
MIPOTPAMMHBIX
CpEICTB
PaBHOCHIBHOCTE CaMOCTOSITEIILHOE
YpaBHEHHUS U CUCTEMBI YPABHEHUI YpaBHEHUHI OTKpPBITHE:
JInnelinbie JIMHEWHBIE




YpaBHEHUS U UX
CHCTEMBI.
Onpenenenue
YKCJIa KOPHEH
JIMHEMHOT O
YpaBHEHMUS.
Pemenne
JIMHEWHBIX
yYpaBHEHUH,
coZieprKalIuX 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.

HccnenoBarensckas
pabora (B TOM




[Tpumepsnl qyucie ¢
CHMMETPHUH B HCIIOJIb30BaHUEM
OKpYXaroIiem «MaTeMaTHYECKUX
MHpE MaKETOBY).
IlocTpoenue
Mojenen (B ToMm
qucle ¢
UCIIOJIb30BaHUEM
«MaTeMaTHUYECKUX
nakeToBy). [IpoexT:
CUMMETpHS B
OKpY’KaroIleM MUpe
Cymma
BHYTPEHHHUX [IpakTuxym no
YTJIOB PELICHUIO
MHOTOYTOJIbHUKA MPaKTUKO-
¥ CyMMa BHEITHUX = OPHUEHTHUPOBAHHBIX
MHoroyroiasHUKU. OKpYKHOCTh YIIIOB BRIILYIJIOT0 Janat.
MHOT'OYTOJIbHUKA. HccnenoBatenbckas

KacarennHas u

pa60Ta: B3aMMHOC

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

OyHKIIUU MHO€ECTBA HCIIOJIb30BAaHUEM

3HAYEHUI «MaTeMaTUYECKUX

G yHKIIH.

HaKeTOB»)Z B TOM




Hcmonp3oBanue
Pa3ITUYIHBIX
CII0CO0OB 3a1aHus
byHKIUH.
Hcnons3oBanue
CBOMCTB (pyHKITHI
JUIS aHAJIA3a
rpaukoB
peaIbHBIX
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
pacrosoxeHue
OKPYXHOCTH U
MIPSIMOM.
CamocTrodATenbHOE
OTKPBITHE: YTO
takoe [MT?
[IpaxTukym no
pELIEHUIO 3a/1a4 Ha
I'MT

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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8 KIIACC

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




€ro IPU3HAKYU U
CBOMCTBA.
[IpssMOyTONBHUK,
poMO, KBaspat, ux

pelIeHuIo 3a1a4: OT
MPOCTOTO K
CJIO’)KHOMY.
HccnenoBarenbckas

MPU3HAKU U pabora. 3HaKOMBbIE
cBoiicTBa. Tpamnenus. HE3HAKOMEBIE
PaBHOOenpeHHas YETHIPEX YT OJIbHUKU
Tparneunus, e€
CBOWCTBA U MPU3HAKHU
KBaapatubie HccnenoBaTenbckas
ypaBHEHHUSI. pabora:
Ornpenenenne PaBHOCUIILHOCTh U
PaBHOCUJIBHBIX CJIEJICTBUE.
YpaBHEHUM. IIpaxTukym mo
[IprMeHeHne CBOMCTB |  PELICHUIO
YpaBHEHUH C OJHOM CIOKETHBIX 3a/1a4.
IIEPEMEHHOM. [IpaxTukym no
Onpenenenue pELIEHUIO 3a1a4: OT
KOJIMYECTBa IIPOCTOTO K
VYpaBHEHHUs U HEPABEHCTBA 12 JIEACTBUTEIIbHBIX CJIO)KHOMY —
KOpHEH KBaJIpaTHOTO JTpoOHO-
ypaBHeHus. Penienne | panuoHanbHbIE
IpoOHO- ypaBHEHHUSI.
palrOHATBHBIX UccnenoBatenbckas
ypaBHCHUH, pabota (B TOM

CBOJISIINXCSA K
JIMHEWHBIM WITH K
KBaJpaTHbIM
YPaBHEHUSM,
HCITOJIb30BaHHUE

qHCIIe C
HCIIOJIb30BaHUEM
«MaTeMaTUYECKUX
MaKETOBY):
rpaduyeckas




METO/1a 3aMEHBI
MePEMEHHOM.
Pemenue TekCcTOBBIX
3a1a4y
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
Pa3IMYHBIX
CUTYalNi

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

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

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




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

«MaTeMaTHYEeCKUX
MaKETOBY): UTO
Takoe (paxTan?
IIpaxTuxym no
pelIeHHIo 3a/1a4

Jloka3aTesbcTBa HEPABEHCTB

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

[TpakTnueckas
pabora:
MOCTPOCHUE
Mozenei —
HEPABEHCTBO KakK
MO/IEJb pealIbHOU
CUTYaI1H.
CaMOCTOSTEIIbHOE
OTKPBITHE: METOIbI
JIOKa3aTeIbCTBa
HEpPABEHCTB.
MarteMaTuaeckoe
COPEBHOBAHUE —
pelieHue 3anay
pa3sHbIMU




MIEPEMEHHOM.
Hccnenosanne
JIMHEWUHOT O
HEPABEHCTBA C OJTHOU
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
3azad.
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
ompeeNieHus 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. MOJYJIIO.
Haxoxnenne MaremMaTnueckoe
OCTaTKOB CYMMBI U COpPEBHOBaHUE —
pOU3-BEACHUS 11O pelieHue 3aj1ay Ha
JAHHOMY MOYJTIO 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




CEKYILIUMH.
Brmmicannsie u
OITMCaHHbBIC
YETBIPEX YT OJIbHUKU.
Bzaumuoe
pacmoJIOKEHUE IBYX

OKPYKHOCTEN
HccnenoBarenbckas
adora:
Brimonnenue P
. YeThIpeXyroabHUKH
[ToBTOpenue, o606mIICHNE, 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 KJIACC

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
MIEPEMEHHBIMHU U UX HaKETOBY)
CUCTEM
DopMyiIbl [IpakTHKyMBI ITO PELICHUIO
Pemenne TpeyrojbHUKOB 6 npuseqeHus. Pemenue 3aaa4. Maremarnyeckoe

MPAKTUYCCKUX 3a1a4 C

COPCBHOBAHHUC — PCIICHUC




UCIOJIb-30BaHUEM
TEOpPEMBbI KOCHHYCOB 1
TEOPEMbI CUHYCOB.
®opmyia I'epoHa.
dopMyna MmIomaIu
BBIIMTYKJIOTO
YETBIPEXYTOJIbHUKA.
CooTHOIIIEHUS MEXKTY
TPUTOHOMETPUUECKUMHU
GbyHKIUAMI.
[Tpocreiimme hopmyibr
MIPUBEJICHUS U3 T€0-
METPUYECKUX
COOOpaKeHUIA.
Pemenue 3amau c
UCIIOJIb30BaHUEM
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
olepanuy U3BJICUEHUS
KOpHsI N-ii CTEeTEeHH,

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




KCTIOJIB3YS TPU
HE00XOINMOCTH
KaJIbKYJISATOP.
Brruucnenue 3HaueHus
CTEINEHU C paluo-
HaJIbHBIM MOKa3aTeIEM.
OrneHka 3HaYCHHI
KOpHS N-U CTEIEHH,
3HAYEHUE CTEIICHU C
palroOHaIbHBIM MOKa-
3aTelIeM 1LIeJIBIMHU
YUCTIaMH U
JIECSITUIHBIMU
npoo6simu. CpaBHEHHE U
YHOpSI0UMBAHUE
palmo-HaJbHbIX U
HPpAIOHATEHBIX
YHUCeJl, 3alTMCaHHbBIX C
IIOMOILBIO KOPHS N-i
CTEIICHH, CTEIICHU C
palMOHATBHBIM
MMOKAa3aTeJICM.
Brinonaenue
TOXECTBEHHBIX
npeoOpa3o-BaHU
BBIPAYKEHHIA,
coAepKalux KOpeHb
N-¥1 CTEIIeHU, CTETICHb C
palroOHAIbHBIM
IOKa3areneM




OTpe3ku B OKPYKHOCTH

TeopeMsl 0
MIPOU3BEICHUN
OTPE3KOB XOpJ,
TEOPEMBI O
IIPOU3BEICHUN
OTPE3KOB CEKYIIHX,
TeopeMa o KBajpaTe
KacaTeJIbHOW, TEOPEMBI
Uessl 1 MeHnenas.
HccnegoBaHue, B TOM
YHUCJIE C TOMOUIBIO
U(POBBIX PECYPCOB,
M3y4aeMbIX KOH(HUTY-
pauui. [Ipumenenue
JTaHHBIX TEOPEM IPH
penieHnun
reOMEeTPUYECKUX
3a/1a4. 3HAaKOMCTBO C
MOHSTHEM F'OMOTETHH,
C €ro MIPUMEHEHUEM, B
TOM 4YHCJIE B
MIPAKTUYECKUX
CUTYaLMIX

CamocrosTenbHoe
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

[TonsiTHe «pyHKIUAY.
[IpumeHeHue cBOMCTB
byHKUIMNA: HYITH
(GYHKIMY, TPOMEKYTKH
3HAKOIOCTOSIHCTBA
(byHKLIUH, TPOMEKYTKH
BO3pacCTaHUs U

HccnenoBatensckas pabota
(B TOM UHCIIE C
UCIIO0JIb30BaHUEM
«MaTeMaTHYECKUX
nakeToBy): [loBenenue
¢GbyHKIUU U ee TpaduKa B
3aBHCUMOCTH OT




yObIBaHMsI (DYHKIINH,
YeTHBIC U HEUCTHBIC
¢byHkuMu, HaubobIICe
U HauMEHbIlIee
3Ha4YeHUs1 QYHKIUU
IPY PEIICHNUN 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:
HOCTpOCHHE TPaPUKOB
byHKIHI Y= Vx,y=Vx,y
= | X |; ¢ momMoIikro
npeoOpa3oBaHUil 1
MIpoOBEpKa ¢
UCTIOJIb30BaHUEM
MIPOrPAMMHEBIX CPEJICTB

BekTopsl. MeToa koopiHaT

HapaJIJICJ'ILHOCTB u

CamocTosTeNLHOE




MEePIEHIUKYIISIPHOCTD
psIMBIX (Yepes
YIJIOBOM

KO3 PHULIHEHT).
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
FeOMETPUUECKYIO 3a/1auy C
IIOMOIIBIO anmapara
anreopoI?
HccnenoBaTtensckas paboTta
(B TOM UHCIIE C
HCIOJIb30BaHUEM
«MaTEeMaTHICCKUX
MIAKETOB»): PELLIEHUE
MPAKTHKO-
OpUEHTHUPOBAHHOU
reoMeTpU 4ECKOM 3aauun
METOJIOM KOOPJIHMHAT.
Marematuueckoe
COpEBHOBaHHE — PEIICHUE
reOMETPUUECKHX 3a7a4
pa3HBIMU METOJIaMHU

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

MHOT'OYT'OJIbHUKHN

BBIYUCJICHUC UX

MNEPpUMCTP U IJIOIIAAb




2JIEMEHTOB
Brraucnenne
[IEPUMETPOB U
wIomanaeil CI0KHBIX
buryp, BKIIOUAOIIUX
AJIEMEHTBI Kpyra

CJIO’)KHOH (UTYPBI?
[IpakTHKyM MO pemeHUIo
3a/1a4 ITOBBILLICHHON
CJI0KHOCTH

Yucnosele N0CIE10BATENBHOCTH
U IIPOTpeECCUn

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

UccnenoBaTennsckas
paboTa: moBeIeHne
IIOCJICIOBATEIBHOCTEH — OT
TUIOTE3bI 10 JIOKa-
3aTenbcTBa. Juckyccus Ha
OCHOBE pEIIEHUs 3a/1ay:
saBiseTcsa im MMU
YHHUBEpPCATbHBIM?
CaMOCTOSTEIILHOE
otkpsitue: MMU — meTon
JI0Ka3aTesIbCTBA: CyMMa
YJICHOB IIOCIIE0-
BaTeIbHOCTH. IIpakTKym
M0 PELICHUIO 3a/1a4:
JI0Ka3aTeIbCTBO
HEPABEHCTB U
JIOKa3aTeIILCTBO JCIIMMOCTH
MMHU




LentpanbHas
CUMMETPHUS.
IlenTpansHo-
CUMMETPUYHbIE
¢urypsl. IToBopor.
OceBasi cHMMETpPHS.
Ourypsl,
CUMMETPUYHbIE
OTHOCHUTEJIBHO
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

CHUCTCEMATHU3al A

CBs3U MCIKIY
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 IINIAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

Bcero

HcTtopusi BOBHUKHOBEHUS U Pa3BUTUS T€OMETPUH 1
Ilonsarua: akcuoMa, Teopema, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, ONPEACICHUE
WNucTpymeHTs! s u3MepeHuil u nocrpoenuid. [Ipaktukym 1

4 B3anmHoe pacronokeHue Touek Ha npsiMoil. MiaMepenue JimHbl 0OTpe3Ka, pacCTOSTHUE MEKITY 1
TOYKaMHU
B3auMHoe pacniosioxkeHue npsiMbIxX 1
Jlomanas. Buael momaHbIX. [IauHa JJOMaHOU

7 Mpuoroyroasauku. [lepumerp MHOTOyronbHUKA. [IoOHSITHE O BHITYKIIBIX U HEBBITYKIIBIX 1
MHOT'OYT'OJIbHUKAX

8 MuoroyronsHuku. [lepumerp MHOrOyronbHuKa. [I0HATHE O BBIMYKIIBIX U HEBBITYKIIBIX 1
MHOTOYTOJTbHUKAX

9 [Ipocreitmue ¢purypsl. Marematudeckuit MmapadoH 1

10 [pocreiimme ¢purypel. MaremaTrueckuii MapadoH 1

11 [IpakTHKyM MO pelIeHUIo0 334 U3 PeaIbHOM MPAKTUKU Ha YaCTH, IPOOH, MPOIICHTHI, 1
MPUMEHEHNE OTHOIICHUN U MPOTOPIHM PU pelIeHUH 3a1a4

12 Peanbhble 3aBucuMocTH. [IpakTHKyM 10 pelIeHuIo 3aa4 Ha IBH)KEHUE, paboTy, HOKYIIKH, 1
HaJIOTH

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

14 [Tpu3HaKK AETUMOCTH CYMMBI M IPOU3BECHUS 1IENIbIX YHCET MPU PELICHUH 3a/1a4 1

15 HaunGonpmmii 00muii 1e1uTeNb 1 HAMMEHbIIee o0Iee KpaTHOE IBYX uuces. B3zanmHo npocTsie 1
qucna

16 Anropur™m EBknuaa. JleneHnue ¢ octaTkoM 1




17 CpaBHEHUS TIEITBIX YUCEI 10 MOAYJIIO HATYPaJIbHOTO YUCIIA 1
18 MaremaTrueckoe COPEBHOBAHME: 33/1a4H HA IEITUMOCTh 1
19 TpeyronbHuku. PaBHbIE TPEYrOIBHUKY B TEOMETPUUECKUX KOHUrypanusx. Mcciaenopanue 1
20 [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB. [IpaKTHKYM 10 pEIIeHUIO 3a/1a4 1
21 [Tpu3Haku paBeHCTBA TPEYrOJbHUKOB. [IpakTHKyM 1O pemeHuto 3a1a4 1
22 [Ipu3Haku paBeHCTBA TPEYrOJAbHUKOB. [IpakTHKyM MO peleHuto 3a1a4y 1
23 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [leprieHANKYIIp U HaKJIOHHAs 1
24 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJLHUKOB. [IpakTHKyM IO peleHuto 3a1a4 1
25 JleneHne MHOTOYJICHOB 1
26 JleneHre MHOIOYIICHOB 1
27 IIpeoOpa3oBaHue 11€I0T0 BEIPAKEHUS] B MHOTOUJIEH 1
28 Kopau MHOTOWIEHA 1
29 Ky0 cymMBbI 11 Ky0 pa3HOCTH IBYX BBIpa)KEHUI 1
30 CyMMa 1 pa3HOCTBh KyOOB JIBYX BBIPaKECHHIM 1
31 CymMMa 1 pa3HOCTh KyOOB JIBYX BBIpQ)KCHUM 1
32 [IpousBeneHne pa3HOCTH M CyMMBI IBYX BBIPAKEHHIA, CyMMa U Pa3HOCTh KyOOB JIBYX BBIpaKCHUH 1
33 ToxnectBo. ToxxaecTBeHHbIE IPe0OPa30BaHUs aNTreOpandecKuX BbIpaKEHUH 1
34 JlokazaTenbCTBO TOXK/IECTB 1
35 ['eomeTpuueckue HepaBeHCTBA. MUHHU-TIPOEKTHI 1
36 I'eomerpuueckue HepaBeHCTBA. [IpakTHKYM IO PEIICHHIO 3a/1a4 1
37 [IpsimoyronbHbI TpeyroybHUK. [IpakTHKyM 10 peleHuto 3a1a4 1
38 [IpssMOYTOJBHBIH TPEYTrONbHUK. [IpaKTHKYM IO PEHICHUIO 33124 1
39 PaBHOCHIIBHOCTD ypaBHEHHI 1
40 YpaBHEHHE KaKk MaTeMaTH4eCKasi MOJIEIIb PEAIbHOW CUTyalluu 1
41 JIuneliHoe ypaBHEHUE, COAEpIKaALIEE 3HAK MOTYJIA 1
42 [IpakTKyM Mo penieHuro 3a1ad. JINHeHbIe ypaBHEHUS 1




43 Cucrema AByX JTUHEHHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMU KaK MOJIEIb PEabHOM CUTYalluU 1

44 YpaBHEHHs U CUCTEMBI YPAaBHEHUI. MUHHU-TIPOEKTHI 1

45 ®urypsl ¢ oceBoil cummerpuei. [Ilpumepsl B mpupoae 1

46 [Ipoekt «CummeTpus B OKpYXKaIoLIeM MHpe» — cOOp MaTeprasioB 1

47 KommproTepHoe MOIeTMpOBaHKE: CHMMETPHS B TpaUUECKUX PeaaKkToOpax 1

48 [poexT «CummeTtpust B OKpysxaromiemM Mupe». OhopMiieHne 1 3a1uTa IpoeKToB 1

49 CymMa BHYTPEHHHX YTJIOB MHOTOYTOJIbHUKA U CyMMa BHEITHHUX YTJIOB BBITYKJIOTO 1
MHOTOYT'OJIbHUKA

50 Cymma yrioB MHOroyrosibHHKa. [IpakTHKyM 1O peleHuto 3a1a4y 1

51 B3auMHoe pacroniokeHre OKpy>KHOCTH U TipsiMoii. KacaTenbHast 1 cexymas K OKpy>KHOCTH. 1
IIpakTHKyM 11O PEILICHMIO 3a1a4

52 Uccnenoanue. OkpykHOCTb. OKpPY>KHOCTb, BIIMCAHHAS B yTOJI

53 [pakTukym 1o pemeHuro 3aaa4. OKpYKHOCTh, BIUCAHHAS B YTOJ

54 B3auMHoe pacronioskeHre OKpYKHOCTH U IpsiMoil. KacaTtenpHas v cexymiast K OKpy»KHOCTH 1

55 [onstue pynkuuu. CriocoOs! 3ananus. O0xacTh onpeneneHus. MHOXKECTBO 3HaUEHUH (yHKITHH. 1
Haxoxnenue o rpaduxy

56 HccnenoBanue pyHKUMNA: HYU, 3HAKONOCTOSHCTBO. [IpomMexxyTku Bo3pacTanus U yObIBaHUS. 1
HawunOonbiiee 1 HauMeHblee 3HaYeHHE (DYHKIUU

57 [Toctpoenue rpaduKOB peasibHbIX 3aBUCUMOCTEI 1

58 I'paduku kycouno-3ananubIx GyHkui. MccnegoBanue GyHKIuUi ¢ mapamMeTpoM (JTMHEHHBIE) 1

59 CpaBHeHHe CBOMCTB (DYHKIIHIA B 3aBUCUMOCTH OT MapaMeTpa 1

60 MareMaTHueCKOe COpEeBHOBAaHHE: (DYHKIIMH 1

61 Oyukiun Y = |X|, [ax+b|, ux rpaduku 1

62 [TocTpoeHune CI0KHBIX KyCOYHO-3aJaHHBIX ()YHKIIHHA 1

63 I'MT: okpyx’HOCTb, IapajuieabHble TpsiMble. Pemienue 3axau Ha noctpoenre merogom ['MT 1

64 MeToa reoMeTpUUeCKUX MECT TOUEK IPHU PEIIEHUN FTeOMETPUIYECKUX 3a/1au 1




65 O06o0cHOBaHUS TPOCTEUIITNX TTOCTPOCHUH, ATAITbI 33]]a4l Ha TIOCTPOCHHMS 1
66 [IpakTUKyM 10 peIIeHUIo 3a/1a49 Ha TOCTPOCHHUE IIUPKYJIEM U JTHHEHKOM 1
67 [IpakTuKyM 10 pelIeHuIo 3a1a4 Ha MOCTPOSHHE LIUPKYJIEM U JTMHEHKOM 1
68 [IpakTUKyM 10 pEIICHUIO 3a/1a4 Ha TOCTPOCHHE IIUPKYJIEM H JTHHEHKOM 1

OBLIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME
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8 KIIACC

KoaunuyecTBo 4acoB

Ne n/m Tema ypoka
Bcero
1 [lapannenorpamm, ero Npu3Haku U CBOMCTBA 1
2 [TpssmoyronbpHUK, pOMO, KBapaT, UX MPU3HAKU U CBOHCTBA 1
3 [IpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA 1
4 Tpaneuus. PaBHoOenpeHHas Tpanenusi, €€ CBOHCTBA U IPU3HAKU 1
) JlenuMOCTh Halelslo U AeJIeHUE C OCTATKOM 1
6 CpaBHUMOCTD IO MOYITEO 1
7 CBoiicTBa CpaBHUMOCTH 110 MOJYJIIO 1
8 IIpumeHeHne cBOMCTBA CPAaBHEHUH 110 MO YO 1
9 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIMX KBaJAPATHbIE KOPHU 1
10 CpaBHeHUE HppallMOHAIbHBIX YHCEI 1
11 OcB0OOOX/1eHNE OT UPPALIMOHAIIBHOCTH B 3HAMEHATEIe 1
12 [IpeoOpazoBaHne TBOMHBIX paIUKaIOB 1
13 CreneHnb ¢ OTpULIATEIbHBIM IOKA3aTEIEM U BBIYUCIICHUS 1
14 JIeHCTBUTEIBHBIEC YNCIIA B IPAKTUYECKON JEATEIbHOCTH YEI0BEKa 1
15 TouyHoCTh PUOIMKEHUS UPPALIMOHATIBHOTO YHCIIA IPU PELICHNUH 3a/1a4 1
16 OxkpyrieHne uppanroHaAIbHBIX YUCEN, MPUKUIKA PE3YJIbTaTa BHIYUCICHUI 1
17 OrneHka 3HaYEHUI YUCIIOBBIX BbIPAXKEHUM 1
18 Uucna u Berunciienus. KBagparusie kopHu. CTeneHb ¢ LeNbIM NoKas3aTeneM. MccnenoBarenbckas 1
pabota
19 CpenHss TMHMS TPEyrojJbHUKa
20 CpenHsist THHUS TpaTICIIUN
21 Teopema 0 IpONOPLUOHAIBHBIX OTPE3KAX




22

LenTpanbHO-CUMMETPUYHBIE (HDUTYPBI

1
23 Teopema Daneca 1
24 [TpumeHeHne Nog00Hs MPH PEIICHUH MPAKTUYECKUX 3a/1a4 1
25 BBenenue nonatus npeodpa3oBaHus Moa00us U MoA00HBIX GuUryp 1
26 [TpakTUKyM MO pereHuo 3a/1a49 Ha o1001e 1
27 MHoOrosTakHbIe 1podu 1
28 IIpeoOpa3oBaHus palliOHANBHBIX BBIPAKEHUN OBBIIIEHHOHN CI0XKHOCTH 1
29 JlpoGHo-parnoHanbHbIe BeIpakeHH. O0IacTh TOMYCTUMBIX 3HAYCHUH 1
30 ToxnecTBeHHBIE TPe0OpPa30BaHUS PAITMOHAIBHBIX BBIPAKESHUH 1
31 KBanpathsie ypaBHeHus. [Juckpumunant. @opmyisl KOpHEH 1
32 Teopema Buera. Pemenne ypaBHeHuin 1
33 3alauy Ha HaXO0XJICHHUE IUIOIIAAH C CII0JIb30BAaHUEM pa30UEeHMs Ha YacTU U 1I0CTPauBaHUE 1
34 Perrenne nmpakTHKOOPUEHTHPOBAHHBIX 3a/1a4 C UCTIOJIB30BAaHUEM METO/IA IIOMIA e 1
35 IIpuMmeHeHne CBOMCTB ypaBHEHHMH ¢ OJTHOM NepEMEHHON 1
36 OnpeneneHue KOJIMYECTBA IEHCTBUTENIBHBIX KOPHEH KBaJpaTHOIO ypaBHEHUS 1
37 JpoOHO-palMoHaIbHBIC YPABHCHHUS : TOHITHE, OTIPE/ICIICHNE, CBOWCTBA 1
38 Pemenue 1poOGHO-paIiOHANIBHBIX YPAaBHEHUI: METO IPOIIOPIIHH 1
39 Pemienue 1poOHO-paliOHANIBHBIX YPAaBHEHUI: IPUBEICHHE K 00IIIEMY 3HAMEHATEIII0 1
40 Pemenue npoOHO-panMoHaIbHBIX YPABHEHUN: Pa3I0’KEHUE Ha MHOKHUTEIIH 1
41 Pemenue npoOHO-paiOHANIEHBIX YPAaBHEHUI: 3aMeHa IIEPEMEHHOM 1
42 Pemenue 1poOHO-paliMOHANIBHBIX YPAaBHEHUI: 3aMeHa IIEPEeMEHHOM 1
43 I'paduueckas nHTEpIIpPETAIINSA YPAaBHEHUN C IBYMS TIEPEMEHHBIMHU 1
44 PerreHne TeKCTOBBIX 3aJ71a4 ¢ MOMOIIBIO APOOHO- PAITMOHAIIBHBIX YPaBHEHUM 1
45 [Mpumenenue Teopemsl [Tudaropa npu pemeHun NpaKTHYECKUX 3a1a4 1
46 [IponopuroHagbHbIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
47 [IponopiinoHanbHBIE OTPE3KH B MPSMOYTOJILHOM TPEYTOJIbHUKE 1




Pemenne 3a71a4 € UCIIOJb30BaAHUECM IIPOIIOPLHUOHAIBHBIX OTPE3KOB B IIPAMOYI'OJIbHOM

48 1
TPEYTOJIbHUKE
49 Penrenue 3a1a4 ¢ UCTIOIB30BaHUEM MTPONOPIIMOHATBHBIX OTPE3KOB B MPSIMOYTOJIBHOM 1
TPEYTOJIbHUKE

50 CuHyc, KOCUHYC, TAHI'€HC ¥ KOTAaHT€HC OCTPOI'0 yrila MPpsIMOYToJIbHOI'O TPEyrojJbHUKa 1
o1 Tpuronomerpuueckue ¢pynkuuu yriaos B 30°, 45° u 60° 1
52 Pemienue 3a1a4 ¢ UCIOIB30BaHUEM TPUTOHOMETPUUYECKUX (PYHKIUI 1
53 PaBHOCHIIbHBIE HEPABEHCTBA U HEPABEHCTBA-CIIEJICTBUS 1
54 Jloka3aTebCcTBO HEPABEHCTB 1
95 PemeHne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHON 1
56 HccnenoBanue TMHENHOTO HEPABEHCTBA C OJIHOM IEPEMEHHON € TapaMeTpoOM 1
57 Brniucansble u nieHTpangbHble Yriabl. [IpakTHKYM O pelieHuo 3a1ad 1
58 VYTIBI MEKAY XOpAaMHA U CeKYIUMU. [IpakTHKyM TI0 pelIeHuIo 3a1a4 1
59 VYTiasl MeXAY XOpAaMHU U ceKyIuMu. [IpakTHKyM 1O pelIeHuto 3a1a4 1
60 Briucansble 1 onucaHHble YeThIPEXYTOJIbHUKY. [IpakTHKyM MO pelIeHunto 3a1a4 1
61 Kacanue okpyxHocrei. [IpakTrkym no penieHuro 3aaad 1
62 B3aunMHoe pacrionoskeHue IByX OKpY>KHOCTEH. [IpakTHKyM 1O pemeHnIo 3a1au 1
63 OOu1re KacaTesbHbIE K ABYM OKPYKHOCTSM. [IpakTHKyM 10 perieHuro 3a1a4 1
64 UreHue cBOICTB PyHKIINU 1O ee Tpaduky 1
65 Oyukuusa y=k/x 1
66 HccnenoBatensckas pabota «YeThIpeXyroJbHUKU U OKPY>KHOCTH 1
67 HccnenoBaTtenbckas pabota «HeTbIpeXyroibHUKN U OKPYKHOCTH» 1
68 3ammra npoeKToB «YeThIpeXyroJbHUKH U OKPY>KHOCTH 1

OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68




9 KJIACC

KoaunuyecTBo 4acoB

Ne n/m Tema ypoka
Bcero
Kopens n-ii crenenu. CBolicTBa KOpHs N-i CTENIEHN 1
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesIeM U €€ CBOMCTBA
3 OneHka 3HaYeHU KOpHS N-il CTENEHNU, 3HaUeHHE CTENIEHU C PallMOHAIbHBIM IOKa3aTesIeM 1
LEJIBIMUA YUCIAMHU U IECITUYHBIMH JPOOSMU
4 CpaBHEHUE U yIOPsAJOYMBAHNE PALMOHAIBHBIX U UPPALIMOHABHBIX YHCE, 3aMCAHHbIX C 1
IIOMOILBIO KOPHS N-i CTENEeHHU, CTENEHH ¢ PallMOHAIBHBIM [TOKa3aTeaeM
) @opMyIIbI IPUBENCHUS 1
6 Pemenue TpeyronpbHuKoB. TeopeMa KOCUHYCOB 1
7 Pemienue npakTHuecKux 3afau ¢ UCMOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB 1
8 dopmyina ['epona 1
9 dopmyna ['epona 1
10 dopmyna mIoLaa1 BEITYKIOTO YeThIPEXYTObHUKA 1
11 ToxxnecTBeHHBIC TPEOOPA30BAHMS BBIPAKEHUH, COIEPKAIINX KOPEHB N-I CTETICHU 1
12 ToxnaecTBeHHble MpeoOpa30BaHUs BhIPAXKEHUHN, COAEPKALIMX KOPEHDb N-I CTENEeHU 1
13 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHN, COACPIKALINX CTENICHb C PAllMOHATBHBIM 1
nokaszaTesemM
14 ToxnecTBeHHbIE TPe0OpPa30BaHUS BBIPAKEHUH, COACPIKALINX CTENEHb C PAlMOHAIBHBIM 1
MoKazaresaemM
15 Kopens n-ii crenenu. CteneHsb ¢ pallMOHAJIbHBIM M0Ka3aTeneM. IIpoekr 1
16 Kopens n-ii crenenu. CTeneHb ¢ pallmoHaIbHBIM MTOKa3aresneM. [Ipoekt 1
17 Pemenue ypaBHeHU ¢ mapamMeTpoM ainreOpandecKuM METOA0M 1
18 I'paduueckuit MmeTox perieHus ypaBHEHUN ¢ mapaMeTpoM 1




19 Cuctembl HETMHEHHBIX YPaBHEHHUH C TapaMeTpOM 1
20 [TocTpoenne rpadmKOB CIOKHBIX ypaBHEHHUN (OKPYKHOCTb, Tapadosia) 1
21 MaremMaTHuecKkoe COpeBHOBAaHUE: YPAaBHEHHS 1 HEPAaBEHCTBA 1
22 MaremaTHueckoe COpeBHOBaHHE: YPABHEHHUS U HEPABEHCTBA 1
23 Teopema 0 mpoU3BEAECHUN OTPE3KOB XOPJI, CEKYIIEH M KacaTeIbHOMN 1
24 Teopema Yessl (popmynupoBka, 10Ka3aTeIbCTBO) 1
25 Teopema Menenas (popMyIupOBKa, 10Ka3aTEIBCTBO) 1
26 [Ipumenenue Teopem YeBsl 1 MeHenas K peleHnio reOMeTpUYECKUX 3a1a4 1
27 [Ipumenenne Teopem UeBbl 1 MeHenast K peIeHN0 T€OMETPUYECKUX 3a1a4 1
28 [IpumeHeHne BEKTOPOB B (PU3HKE, IIEHTP Macc 1
29 [TonsTue o 6a3uce (Ha MIOCKOCTH). Pa3ioxeHust BEKTOPOB MO 6a3uCy 1
30 [TousiTre o 6asuce (Ha TIOCKOCTH). Pa3jioeHusI BEKTOPOB 110 0a3UCy 1
31 CkansipHO€E MPOU3BEACHNE BEKTOPOB, TEOMETPUUYECKHIIA CMBICI U BBIPAKEHHE B JCKAPTOBBIX 1
KOOpAMHATaX
32 JMCcTpuOyTUBHOCTH CKAIIPHOTO MPOU3BEACHUS 1
33 CkayisipHOE MTPOU3BEICHUE U TIPOCIIMPOBAHHE 1
34 Pemenne reomeTprueckux 3a1a4 ¢ MOMOIIBIO CKAISIPHOTO IIPOU3BEICHUS 1
35 Pemienne reomeTpuyeckux 3a1a4 ¢ HOMOIIBIO CKAJIIPHOTO MPOU3BEICHUS 1
36 HccnenoBanue kBaapaTnaHOW QPyHKITIH 1
37 [Toctpoenue napabosibl O TPEM TOUKAM U IO BEPIIHUHE 1
38 IIpeoGpa3zoBanus mapaboiibl (CABUT, CKATUE/PACTSHKEHUE ) 1
39 IIpeoOpa3zoBanus rpagukoB GyHKINHU (CIBUT, CHKATHE/pacTKEHHE) 1
HccnenoBanne pyHkuuii: Hyau GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUH,
40 MPOMEXKYTKH BO3pAacTaHUs U yObIBaHUS (PYHKIIMH, YETHBIE M HEUETHBIE () YHKIIMH, HAUOOJIBIIIEE U 1
HauMEHbIIIee 3HaYeHUs PYHKLIUU
41 CrenenHbie QYHKIIUHU C HATYypaIbHBIMU TTOKA3aTEISIMH, UX TPAPUKU U CBOMCTBA 1




42

Hcnonp3oBanue CBOWCTB (PYHKITUH JJIsI peIIeHUs 3a/1a4

1
43 [TpumeHneHre MeTo/1a KOOPAWHAT B TPAKTHKO-OPHEHTUPOBAHHBIX TEOMETPHUSCKHX 3aa9ax 1
44 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BEIYUCICHUE UX DJIEMEHTOB 1
45 [IpaBusibHBIE MHOTOYTOJIBHUKH, BEIYUCIICHUE X DJIIEMEHTOB 1
46 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BEIYHCICHUE UX DJIEMEHTOB 1
47 JInvHa 1yru OKpy>KHOCTH 1
48 "MOHOTOHHBIE U OTPaHUYECHHBIE MTOCIEI0BATENILHOCTH " 1
49 Meroa MaTeMaTHYECKON MHIYKIIMH 1
50 Meto MaTeMaTHYECKON MHTYKIIMA 1
51 Meroa maTeMaTH4eCKON MHAYKIIMHI 1
52 Pemenue 3a1au Ha cOKHBIE TTPOLIEHTHI ((PUHAHCOBAS MaTEMATHKA) 1
53 Pemenue 3a1a4d Ha c10KHBIE MPOIEHTHI ((PHAHCOBAsT MaTEMATHKA) 1
54 CXOIUMOCTE IOCIIEN0OBATEILHOCTEN 1
55 CymMa 6eckOHEeuHO yOBIBAIOIIEH reOMEeTpUIECKO porpeccun 1
56 CyMMa GeCKOHEUHO YOBIBAIOIIEH T€OMETPUUCCKON TPOTrPECCHH 1
57 Beruncnenue mepuMeTpoB U IUIOMACH CIIOKHBIX (GUTYP, BKIIFOUYAIOITUX AJIEMEHTHI KpyTa 1
58 Brruncnenue nepuMeTpoB U IUIOMIACH CIOKHBIX (GUTYP, BKIIFOUAIOIIUX AIEMEHTHI KpyTa 1
59 LlenTpanpHas cuMMeTpus 1
60 [ToBopoTt 1
61 OceBast ciMMeTpHs 1
62 Komnosunun n1BukeHuil (IpocTeime npuMepsl) 1
63 Pemenue 3a1a4, MIUTIOCTPUPYIOMINX CBA3U MEXKIY Pa3IMUYHBIMU TEMaMU Kypca 1
64 Pemenwue 3a/1a4, HIUTFOCTPUPYIONIMX CBA3U MEKIY PA3TMUYHBIMHA TEMaMU Kypca 1
65 Pemenne 3aaa4, MIUIIOCTPUPYIOIIMX CBS3U MEKIY Pa3IMYHbIMU TEMaMU Kypca 1
66 ITpoexT: «IIpeoOpa3oBaHus B UCKYCCTBE U apXUTEKTYPE» 1
67 [TpoekT: «IIpeobpa3zoBaHus B HICKYCCTBE U apXUTEKTYype». 3anura 1




68

Utorosas xoHpepeHuus: «MaTtemaTHKa — 3TO KPacHUBO»

OBHIEE KOJIMYECTBO YACOB 11O IPOT'PAMME
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