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IHosicuuTeALHAA 3aNUCKA

O0mas xapakrepucTMKa Y4eOHOr0 mnpeaMeTa «MaTeMaTHKa» Ha
Yrayoaéanom YpoBHe. 7-9 Kiaaccebl

Pabouass mporpamma 0o MaTeMaTUKe yriayOJEHHOTO YpOBHS  JUIS
oOyuvaromuxcst  7-9  kimaccoB  pa3zpaboraHa Ha ocHoBe DenepaibHOIrO
roCyJIapCTBEHHOTO 00Pa30BATEILHOTO CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHUs
C Yy4€TOM H COBPEMEHHBIX MHPOBBIX TpeOOBaHU, MPEIBABIAEMbIX K
MaTeMaTHYeCKOMY 00pa30BAHMIO, U TPAAULINI POCCUICKOr0 00pa30BaHUsl, KOTOPHIE
00€eCIeynBalOT OBJIAJICHUE KIFOUEBBIMUA KOMIIETEHLIUSIMH, COCTABISIOIUMHA OCHOBY
JUIs. HENpepbIBHOIO 00pa3o0BaHUS M CAMOPa3BUTHUSA, a TaKXKe LEIOCTHOCTD
OOLIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIBHOIO pa3BUTHs oOydaromuxcs . B
paboyeil mporpamme yuTeHbl uAed U nojoxkeHus Konuenuum pa3BuUTHS
MaTeMaTuyeckoro oopasosanus B Poccuiickoit @enepanuu .

B snioxy nudpoBoii Tpanchopmanuu Bcex chep 4eI0BEUECKOM eI TeIbHOCTH
HEBO3MOXXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM UE€JIOBEKOM 0e3 0a30Boil
MaTeMaTHYECKON MOJATOTOBKUA . YK€ B IIKOJE MaTeMaThKa CIY>KUT OMOPHBIM
OpeIMETOM JUIsl U3YYEHHs] CMEKHBIX AMCLUMIUIMH, a IOCJE IIKOJbl PealbHOM
HEOOXOJMMOCTBIO CTAHOBHUTCS HENPEPHIBHOE 00pa3oBaHWE, UTO Tpedyer
MOJIHOLICHHOM 0a30Boi 0011e00pa3oBaTEIbHON TMOATOTOBKHM, B TOM YHCIE H
MaTeMaTHYecKol . OTO O0OYCIOBIEHO TeM, YTO B HaUIM JHHU PACTET YHCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTUKU: U B
chepe PKOHOMHUKH, U B OH3HECE, M B TCEXHOJOTMYECKUX OO0JACTAX, W JaXKe B
rymaHuTapHbix cepax . Takum o0Opa3om, Kpyr IIKOJBHUKOB, UII KOTOPBIX
MaTeMaTHKa MOXET CTaTh B OyIyllleM 3HAUMMBIM MPEAMETOM HE TOJBKO C TOUKH
3peHusi €€ MPUMEHEHMs] B KU3HHU, HO U B NPOPECCHOHAIBHOU AEATEeIbHOCTH,
pacmmpsercs .

[IpakTueckass TMOJE3HOCTh MaTEMAaTUKH OOYyCIIOBJIEHA TEeM, 4TOo €&
OpeaIMeTOM  SABIAIOTCS  (PyHIaMEHTambHBIE  CTPYKTYpbl  HAIIEro  MHUpa:
IPOCTPAHCTBEHHBbIE (OPMBI U KOJWYECTBEHHbIE OTHOLICHHMSI OT MPOCTEHINHNX,
yCBaMBaEMbIX B  HEMOCPEACTBEHHOM OIBIT€, JO JIOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX JJIs Pa3BUTHSA HAYYHBIX M MPUKIAAHBIX Haed . be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWM 3aTPyJHEHO TOHUMAHWE MPHUHIIUIIOB YCTPOWCTBA H
UCTIONIb30BAaHUSI  COBPEMEHHOW TEXHUKH, BOCHPUATAE W  WHTEPIpETAIHs
pa3HOOOpa3HOW COIMANTBHONW, HSKOHOMHUYECKOW, MOJUTUYECKONW uH)OpMaIuy,
Majod(¢ekTrBHA MOBCETHEBHAS IPAKTUYECKAS JAEATEIHHOCTS .

OOHOBpEMEHHO C pacliupeHueM cdep MNPUMEHEHHUS MaTeMaTUKu B
COBpEMEHHOM 00111ecTBE BCE 00Jiee BaKHBIM CTAaHOBUTCS MaTeMAaTHUYECKUN CTUIIb
MBIIICHUS, TIPOSIBISIFOIIMIACS B ONIPEICIICHHBIX YMCTBEHHBIX HaBbIKax . B mporiecce
U3Y4YCHUS] MATEMaTUKH B apceHa] MPUEMOB U METOJIOB MBINIJICHUS YeIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKLUUA M JeAyKuus, 0000IIeHHe Hu



KOHKpETH3alis, aHalu3 U CHUHTEe3, KIacCUpUKalusi U CUCTeMaTH3allus,
a0ctparupoBanre W aHaiorusi . OOBEKTHl MaTEMAaTHUUYECKUX YMO3aKIIOUCHUH,
MpaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CIIOCOOCTBYIOT BBIPAOOTKE yMEHUST (OPMYIMPOBATH, 0OOCHOBHIBATH M JOKA3bIBAThH
CY)KJICHUSI, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIIJIEHHWE . Benymas poib
NPUHAJICKUT MATEMATHKE U B (DPOPMUPOBAHUM AJITOPUTMHUYECKON KOMIIOHEHTBI
MBIIUIEHUS W BOCIUTAHUA YMEHHMH JEHCTBOBAaTh MO 33JaHHBIM aJIrOpUTMaMm,
COBEPUIECHCTBOBATh W3BECTHBIE U KOHCTPYMPOBATh HOBBIE . B mporiecce pemeHus
3alay — OCHOBHOW y4YeOHOH JESITEIIbHOCTH Ha YpPOKax MaTeMaTUKHd —
Pa3BUBAIOTCS TAaK)KE TBOPYECKAS U MPUKJIIAIHASL CTOPOHBI MBILIJICHHUS .

OOyuenne mareMaTuke NMaET BO3MOXKHOCTh Pa3BUBATh y OOyYaIOUIUXCA
TOYHYIO, pPallMOHAJIBHYIO M HMH(QOPMATUBHYIO peyb, YMEHUE OTOMpaTh Haubosee
HOJIXOJSIINE S3bIKOBBIE, CHMBOJIMYECKHE, TpaduuecKre CPEeACTBA ISl BEIPAKCHHUS
CYKJI€HUH U HATJIJHOTO UX MPEACTABICHHUS .

Heo0xo1uMbpIM KOMIIOHEHTOM 00111l KYJIbTYPbl B COBPEMEHHOM TOJIKOBaHUU
ABJIAETCS OOIIee 3HAKOMCTBO C METOJAaMU IO3HAHUS JI€UCTBUTENIBHOCTH,
MPEACTABICHUE O MPEAMETE U METOAAaX MATEMAaTUKH, UX OTJIIMYUNA OT METO/OB
JOPYTUX E€CTECTBEHHBIX M T'YMaHHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX NPUMEHEHHS
MaTE€MaTUKH JJI1 pPEUIeHUS HAay4YHbIX W NPUKIAAHBIX 3a1a4d . Takum oOpaszowm,
MaTeMaTHueckoe oOpa3oBaHHME BHOCUT CBOM BKJIaA B (opmupoBaHue oOuIei
KyJbTYphI YEJIOBEKA .

N3yyeHne MaTeMaTHKU TakKe CIOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO
4eJIOBEKa, MOHMMAHUI KPACOThl M M3SIIECTBA MATEMAaTHYECKUX DPACCYXACHU,
BOCIIPUSTHIO TEOMETPUYECKUX (OPM, YCBOCHUIO UJEU CUMMETPHH .

B cootBerctBum ¢ Konmeniueit pa3BuTusi MaTeMaTU4eCcKOro o0pa3oBaHus B
Poccuiickoii ®enepauuu MareMaThuyeckoe oOpa3oBaHHWE JOJDKHO pelaTh, B
YaCTHOCTH, 3a/Jaud OOECIEUEHUs CTpaHbl BBIMTYCKHUKAMH, MaTeMaTU4yecKas
HOJIFOTOBKA KOTOPBIX AOCTAaTOYHA Ul MPOAOKEHUS 00pa30BaHUS B Pa3IUYHbIX
HaMpaBJICHUSX, BKJIIOYas MaTeMaTHYEeCKUE UCCIeqoBaHus, padboty B cdepe
UH(GOPMAILIMOHHBIX TEXHOJIOTUH, MpenojiaBaHue MaTeMaTHUKH W JAp ., C OJIHOM
CTOPOHBI, M TPUMEHEHHE MATEMaTUKM B JPYIrUX HayKax, B HHKEHEPHO-
TEXHOJIOTUYECKON U coluanbHO cdepe ¢ apyroil croponsl . s obecnieueHus
JOCTH)KEHHSI COOTBETCTBYIOLLEH 3THUM 3aJadyaM MaTeMaTH4YEeCKOM MOArOTOBKH
oOy4Jarommxcs, 17151 yA0BJIETBOPEHUS UX 3alIPOCOB M BOZMOXHOCTEH MpeIHa3HauYeHA
nporpaMMa yriiyOJE€HHOTO H3yueHuss MaTemaTuku . [Iporpamma yriyOnéHHOTO
YPOBHSI Ta€T BO3MOXHOCTh PACIIUPUTh U YIIyOUTh KPYr M3y4aeMbIX BOMIPOCOB,
co3faTh 0oJiee LEIOCTHOE MPEICTABIECHUE O CUCTEME MAaTEeMaTHYECKUX 3HAHWM,
copMupoBaTh O0OJIEe YCTOWYMBBIE U OCO3ZHAHHBIE YMEHHUS .

Iesn 1 0cO0EHHOCTH U3 YUYEHUA Y4eOHOIr0 NpeaMera
«MaTeMaTHKa» Ha YTIay0JaéHHOM YpoBHe. 7-9 Kiacchl

[TpuoputeTHpIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 7—9 kiaccax sSBISIOTCA:



yydbopMmupoBaHHEe LEHTPATbHBIX MAaTEMaTHYECKHMX TMOHATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa, NEpeMeHHas, BEpOATHOCTb, (YHKIIHUA),
00EeCIeunBaAIOIINX IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMaTH4YECKOTO
00pa3oBaHMsI 00YJArOIINXCS;

YYIOABEACHUE YyUYalIUXCsl Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKH M OKPYXKalOLIEro MHUpa, NOHUMAHUE MAaTEMaTHKH Kak
gacTu OOIIel KyJIbTYphl UENOBEUECTBA; YYPa3BUTHUE MHTEIUIEKTYaIbHBIX U
TBOPUYECKHUX  CHOCOOHOCTEH  yyammxcs,  I103HABATEIbHOW  aKTUBHOCTH,
UCCJIEI0OBATENbCKUX YMEHUW, KPUTUYHOCTH MBILUIEHUS, UHTEpPECA K H3YUYEHUIO
MaTeMaTUKy; YY(dopMHupoBaHue (PYHKIIMOHAIBHON MaTEMaTUUECKONH I'PaMOTHOCTH:
YMEHHsI PACO3HABaTh IMPOSABICHUS MAaTEeMATHUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsX M MPU HU3YYECHHUH JIPYTUX
y4e€OHBIX TMPEAMETOB, NPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX Ha SI3bIKE MATEMATUKHU U CO3JaBaTh MaTeMaTUUYECKUE MOJIEIH,
IPUMEHATH OCBOCHHBI MaTEMaTUYECKUN anmapar Juisl PEHIeHUs MPaKTHKO-
OPUMEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLEHUBATH IOJyYCHHbBIE
pPE3yNbTATHI .

OcHOBHBbIE JINHUU COZIEp>KaHUs Kypca MaTeMaTtuku B 7-9 knaccax: «Hucna u
BBIUMCIICHUS», «Aaredpay («AnreOpandeckue BBIPAKEHUA», «YPABHEHUS H
HEpaBeHCTBa»), «DyHkium», «l'eomerpus («I'eomerpuueckue QuUrypsl u ux
CBOMCTBa», «V3MepeHne TreoMeTpuYecKuX BenuuyuH»), «BeposTHOCT, U
CTaTUCTHKa» . J[aHHbIE IMHUK Pa3BUBAIOTCA MMAPALIEIBbHO, KaXk/1asi B COOTBETCTBUH
C COOCTBEHHOM MPUPOJION U TPATUITUSIMHU, OJTHAKO HE HE3aBUCUMO OJIHA OT JPYTOM,
a B TECHOM KOHTaKTe U B3auMoieicTBUM . Kpome 3Toro, ux o0beAMHSAET JOrnYecKas
COCTaBJISIIOLIAs, TPAJAMIIMOHHO MPHUCYIIAash MAaTeMaTHUKE M IPOHU3BIBAIOIIAs BCE
MaTeMaTU4YeCKHe KypChl W cojepkarenbHble JuHuUM . CPopMynnpoBaHHOE B
denepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE TPeOOBAHUE «YMETh
CcBOOO/ZIHO  OINEpUpPOBaTh TMOHATUSMU:  OINpEICIIEHUEe, AaKCUOMa, Teopema,
JI0KA3aTeNIbCTBO, PAaBHOCWIIbHBIE (OPMYIMPOBKM YTBEPKACHHM, OOpaTHOE W
IIPOTHUBOIIOJIOKHOE YTBEPKACHUS; YMEHUE IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;
YMEHUE BBIBOJUTH (POPMYJIIBI U MPOBOAMUTH AOKA3aTEIbCTBA, B TOM YHCIIE METOJOM
OT NPOTUBHOIO M METOJAOM MaTEMaTUYECKONM HMHIYKLUHUW» OTHOCHUTCS KO BCEM
KypcaM, a (opMHUpOBaHUE JIOTUYECKUX YMEHHM pacmlpenensercs Mo BCeM rojam
oOy4eHus .

Copepxxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHust IlpumepHoii paboueld mporpaMmbl, pacHopeneNEéHHbIM MO ToJaM
oOy4eHHs, CTPYKTYpPHPOBAHO TaKUM O0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITUITHATBHBIM BOMPOCaM OOydYaromIuecs: oOparaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MATEMAaTUYECKHUMH TOHATUSMHU M HaBBIKAMHU OCYIIECTBIISIIOCH
MOCJIEI0BATEIBHO U MOCTYIATENBHO, C COOIIOJCHUEM IPUHIIMIIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHHUA BKJIIOYAIUCH B OOIIYIO CUCTEMY MaTeMaTUUYECKUX MPEICTaBICHUN
o0yJaroluxcs, pacmpsis 1 yriyomusis e€, 00pasys MpoyHble MHO)KECTBEHHBIE CBS3H



MecTo y4eOHOro mpeaMera «MaTeMATHKa» Ha YIJIy0JEéHHOM
YPOBHE B Y4eOHOM ILIaHe. 7-9 Ki1acchl

B cootBerctBUU ¢ PDepepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTelIbHBIM
CTaHJapTOM OCHOBHOI'O 00111er0 00pa30BaHUs MaTeMaTHKa SIBIISIETCS 00s3aTEIbHBIM
IpeIMETOM Ha JAaHHOM YPOBHE 00pa30BaHUs U U3y4aeTcs Ha yriayOJIEHHOM ypOBHE
B paMKax CJIeIYIOIUX YUYEOHBIX KypcoB: «Asiredpay, «I'eomerpusi», «BeposTHOCTD
U CTaTUCTUKAY .

Hacrosiieit mporpammoii npegycmMaTpuBaeTCs BbIJCICHHE B y4€OHOM I1JIaHE
Ha U3yYeHHE MaTeMaTHKU B 7-9 kiaccax § y4yeOHBIX 4acOB B HEAEIIO B TEUCHHUE
Ka)XI0ro rojia o0y4deHusi, Bcero 8§16 y4eOHbIX 4acoB .

TemaTuyeckoe IUTAaHUPOBAHHUE YYEOHBIX KYpCOB M PEKOMEHIyeMOe
pacmpezeneHue yaeOHOTO BpEeMEHH JJIsl U3YUEHUS OTIIEIBHBIX TEM, MPEJIOKECHHBIC
B HACTOSIIEW Mporpamme, HaJ0 paccMaTpuUBaTh KakK MPUMEPHbIE OPUEHTHUPHI B
MIOMOIIIb COCTABUTEIO aBTOPCKON paboueii MporpaMMBbl U TIPEXKAE BCETO YUUTEIIO .
ABTOp paboueil mporpamMmbl BIPaBE yBEIWYUTHh WM YMEHBIINUTH MPEAIOKEHHOE
YUCJIO YYE€OHBIX YacOB Ha TeMy, 4YTOObl yIriIyOUThCS B TEMaTHKy, OoJlee
3aMHTEPECOBABIIYI0 YYCHHKOB, WM HAaMNpaBUTh YCWIHS Ha MPEOOoJCHHUE
3arpyaHeHuil . KonuuecTBo mpoBepouyHbIX padOT (TEMATUYECKUH U HMTOTOBBIM
KOHTPOJIb KaUYeCTBa YCBOCHHS Y4eOHOTO MaTepurala) U UX TUIl (CaMOCTOSITEIbHbBIE U
KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HA YCMOTpPEHUE yuuTens . Taxke yuuresb
BIIPABE€ YBEJIUYHUTh WA YMEHBIIUTh YHCIO Y4YE€OHBIX YacoB, OTBEIEHHBIX B
nporpamMme Ha 000011eHe, TOBTOPEHNUE, CUCTEMATU3ALIMIO 3HAHUN 00yYaroIINXCS .
EAvHCTBEHHBIM, HO MPUHIUIUAAIBHO BAXHBIM KPUTEPHUEM SBIISICTCS TIOCTHIKCHHE
pe3yabTaTOB 00YUYEeHHsI, YKa3aHHBIX B HACTOSIIEH pOoTpamMme .



Ilnanupyemble  pe3yJbTaTbl  OCBOCHHUsI  y4yeOHOro  mpeamera
«MaTeMaTHKa» HA yriy0JéHHOM ypoBHe. 7-9 KJiacchl

OcBoenne yueOHOro mpeamera «MaremaTtwka» TOJDKHO OOECIeYHBaTh
JOCTHKEHHE Ha ypPOBHE OCHOBHOTO OOIIEro oO0Opa30BaHHSA  CICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB .

JUYHOCTHBIC PE3YJIbTAaThI

JIMYHOCTHBIE pE3ysibTaTbl OCBOCHHA IIPOTIPAMMBI yT-I€6HOl"O npcamMcTa
«MaremaTuka» XAPAKTCPHU3YIOTCA:

NATPHOTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HHTEpeca K IMPOIUIOMY M HACTOAIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHHWEM K  JIOCTH)KEHHMSM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THX
JTOCTHKEHHM B IPYTUX HayKaxX U MPUKIAAHBIX cepax .

rPaAaHCKOE U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S13aHHOCTEN IPpaKJaHWHA U peau3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SIBIEHUM, MPOLELYp TpakJIaHCKOro oOmecTBa (BbIOOPHI,
OTPOCHI U TP .); TOTOBHOCTHIO K OOCYXKJICHUIO dTUUECKUX MPOOJIeM, CBSI3aHHBIX C
IIPaKTUYECKUM IPUMEHEHHEM JOCTWKEHHHA HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO .

TPYA0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEIICHUU IPAKTUYECKHUX 3a]a4
MaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTHYECKOTO
o0Opa3oBaHUs HAa MPOTSHKEHHM BCEH >KM3HU Uil YCIEUIHOW MpodecCuoHaNbHOU
JESTEIIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI; OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIyAIbHOU TPAEKTOPUHM 00pPa30BaHUS M )KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH .

ICTETHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aay, PEUICHWH, pacCyXICHWM; YMEHHIO BUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE .

ILleHHOCTH HAYYHOTO IO3HAHMSA:

OpUEHTalUuel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HayKd Kak cQepbl 4YeloBeYeCKon
JEATEIbHOCTH, TANoOB €€ pa3sBUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBWIM3ALUY;



OBJIQJICHUEM SI3BIKOM MAT€MaTHKH U MAaTEMaTUYECKOW KyJNbTYpOW KaK CPEACTBOM
MO3HAHHS MUPA; OBJIAJCHUEM HABBIKAMU UCCIIEA0BATEIIBCKON IESITETBHOCTH .

Du3nveckoe BOCIUTAHUE, (OPMHUPOBAHUE KYJIbTYPbI 310POBbS
U SMOILMOHAJIBHOI0 0JIAT OOy YMSI:

FOTOBHOCTBIO NPUMEHSTh MAaTEMaTUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl,  BEACHMS  370pOBOr0  oOpa3a KU3HU (30pOBOE  MHUTaHHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHITHH U OTAbIXa, peryisapHas (dusnyeckas
aKTUBHOCTSH); CPOPMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTro e Mpapa JIPyroro 4eioBeKa .

IK0JIOrHYeCKoe BOCIIUTAHHE:

OpHUEHTaIlMel Ha TPUMECHEHHE MaTeMaTUUECKUX 3HAHUM JIJIs peIICHHS 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPEIbl, IJIAHUPOBAHUS IIOCTYITKOB M OIEHKH
UX BO3MOXKHBIX TOCJICJICTBUI IS OKPY KAIOIIEH cpeJibl; 0CO3HAHUEM TII100aIbHOTO
XapakKTepa KOJOTUUECKHUX TIPOOJIEM U IMyTeH UX PEIICHUS .

JINYHOCTHBIE pe3yJibTaThl, o0ecrieyuBaromne ajanTanuio
o0y4aomerocss K M3MEHSIIOINMMCH YCJOBHMSAM COLHMAIBHOM M NMPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSAX HEONPENEIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YUCIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESATENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCThIO B ()OPMHPOBAHNUN HOBBIX 3HaHWM, POPMYyJIUPOBATH UAEH,
HOHSTHUS, TUIOTE3bl 00 0OBEKTAX U SIBICHUAX, B TOM UMCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh JEPUIMUTHI COOCTBEHHbIX 3HAHUNW M KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pPa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CUTYyallMI0, BOCHPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOLIUHA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pelIeHUuss U AeUCTBHs, (OPMYyIMPOBATh U OLIEHUBATh PHUCKU U
NOCNeACTBUS, (POPMHUPOBATH OIBIT .

MeTanpeIMeTHbIe Pe3yJbTaThl

MeramnpeaMeTHbIe Pe3yIbTaThl OCBOSHUSI MPOTPaMMBbI YIEOHOTO MpeaMera
«MareMaTnka» XapakTEPU3YIOTCS OBIAJCHUEM:

1) Vuueepcanvhuvimu no3nHasamenbHuIMu Oeticmsusimu, 00ecneyusarouumu
Gopmuposanue 06az06bIX KOSHUMUBHBIX Npoyeccos obdyuarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYXdCcanwezo  Mupa;  HpUMeHeHue  J102UHeCKUXx,
UCCe008ameNbCKUX onepayutl, ymeHui pabomamo ¢ ungopmayueii). 6a3oBbie
JIOTHYeCKHe 1eHCTBUSA:

BBISIBIIATD M XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYIHPOBATH
OTIpeICICHUS TIOHSTHUH; yCTaHaBJINBAThH CYIIIECTBEHHBIN MPU3HAK
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KJIacCU(pUKALMK, OCHOBaHUS [UIsi OOOOLICHHS W CPaBHEHHS, KPUTEPHUH
IIPOBOJAMMOIO aHAJIN3A;
BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTh M  NpeoOpa3oBbIBATh  CYXKICHUS:
yTBEpUTENIbHbIC U OTPUIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,
BBISBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX; MPEAJaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHNIA;
JIeNaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh JOKa3aTeabCTBA MATEMATHUYECKUX YTBEPXKACHUM (MpsAMbIE U OT
IPOTUBHOI0), TMPOBOJUTh CAMOCTOATEIBHO JIOKA3aTEIbCTBA MaTEMaTHYECKHX
(akToOB, BBICTpaWBaTh apryMEHTALMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJI MAaTeMaTH4eCKOW HWHAYKIHMH;, OOOCHOBBIBaTb COOCTBEHHbIE
paccyXIeHuUs;
BBIOMpPATh CHOCOO penieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PELICHUS, BHIOMpPATh HanboJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB) .

0a30BbIe HCCJIeA0BaTeIbCKHeE IeliCTBUS:

MCIIOJIB30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEUHE, MPoOJIeMYy,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JaHHOE, (POpMHPOBAThH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

IPOBOJNUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY JKCIIEPHUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00bEKTOB MKy COOOM;

CaMOCTOSITENIbHO (POpMyIMpOBaTh OO0OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YIbTaTOB, BIBOJIOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMpollecca, a TaKKe BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCJIOBUSAX .

padora ¢ ungopmanuei:

BBISBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpPMALMK, JIaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a]a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATH WU HUHTEPIPETUPOBATDH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IMIPEACTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMKU U WLIIOCTPUPOBATH
perraemMbie  3aladyd  CXeMaMH, JuarpaMMamu, WHOW Tpadukoil u ux
KOMOMHAILIMSIMU;

OLIEHUBATh HaJAEKHOCTh MH(OPMALIUY IO KPUTEPUSIM, TTPEIIIOKEHHBIM WIIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO .



2) Yuusepcanvnvimu KOMMYHUKAMUGHBIMU oelicmseusiMu,
obecneyusarwuUMu coOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:

BOCIIPUHUMATh U (POPMYJINPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEISIMU OOIIEHUS; ICHO, TOYHO, FPAMOTHO BBIPAXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaThb IIOSICHEHUS 110 XOJYy peELIeHUs 3a/laud,
KOMMEHTUPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JIe OOCYKJEHHS 3aJaBaTh BOMPOCHI MO0 CYIIECTBY 00CYX/1aeMOIl TEMBI,
npo0JieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pELIEHNsA; COIOCTABIISITE CBOU CYXKIEHHS C CYXICHHUSIMHU APYTMX YYaCTHUKOB
nuaiora, oOHapyXUBaTh Pa3IMuUEe M CXOACTBO IMO3UIUI; B KOPPEKTHOH (opme
(bOopMyIMpPOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a4a4M, SKCIIEPUMEHTA, UCCIIEI0BaHu,
IPOEKTa; CAMOCTOATEIbHO BBIOMPATH (OpMAT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EHTAlMN U OCOOEHHOCTEN ayAUTOPHUH .

CorpyaHuyecTBo:

MMOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIUBHYyAIbHOU
paboOThl MpU pElIEHUH YYEOHBIX MATEeMAaTHYECKUX 3a/ay; MNPUHUMATh LEJb
COBMECTHOH JEsATEeNbHOCTH, IJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHON paloTHhl,
pacnpenensiaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC U PE3YyJbTaT
paboTHI; 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IpynnoBbIix (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATh
CBOM JICHCTBHS C IPYTMMHU YJIEHAMU KOMaHbI; OLICHUBATh Ka4eCTBO PE3yJIbTara U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICVCTBUS .

3) Vuusepcanvnvimu pecynamuenvimu Oeticmeusimu, 006eCneuusarouuMu
Gdopmuposanue CMbICIO8bIX YCMAHOBOK U JICUSHEHHLIX HABLIKOE JIUYHOCTIU.
CaMOOpPTraHU3aIMS:

BBISIBIIATH MPOOJIEMBI JIJISl PEIICHUS B )KU3HEHHBIX U yU€OHBIX

CUTYyaIlUsIX; OPUCHTUPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHSATHS PEIICHUI
(MHAMBUyaTbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJITOPUTM PEIICHHS 3anaud (Ui ero
4acTh), BBIOMpaATh CHOCOO pEIIeHUS ¢ YYETOM HMEIOMIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(GOPMAITIH .

CAMOKOHTPOJIb:
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoLiecca 1
pe3yiabTata peUmIeHHs MaTeMaTHYeCKOH 3aJadd, CaMOMOTHBAIMUA U
pedexcuu;



IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTb IIPU PELICHUHN 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE pPE3yJIbTaTa JEATEIbHOCTH MOCTABICHHON LIENH U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHHSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY .

IMOIMOHAIbHDbIN NHTEJJIEKT:

BBIPAKATh AMOIMH MPU U3YYEHUH MaTeMaTHYeCKHUX OOBEKTOB U (haKTOB,
JaBaTh SMOIMOHAIIBHYIO OIIEHKY PEIICHUs 3a7a4H .
npeaMeTHbIe Pe3yJbTaThl

[IpeameTHbie pe3ynbTaThl OcBoeHUs lIpuMepHol paboyeil mporpamMmsl MO
MaTeMaTHKe YIIIyOJIEHHOTO YpOBHS IMPEACTaBICHBbl IO TrojaM oOydeHus B
CJIIEYIOIUX Pa3zAeiIax IPorpaMMel B paMKax OTAEIBHBIX KypCOB Ul 7—9 KI1accoB:
«Anrebpay, «['eomerpus», «BeposITHOCTh U CTaTUCTHKAY .

Pa3BuTHe 1OrnyecKux MpeacTaBIeHUN U HABBIKOB JIOTUYECKOTO MBIIUICHUS
0Oy4JaronmMxcs OCYIECTBISIETCA B paMKax BCEX Ha3BaHHBIX KYPCOB Ha MPOTSHKEHUH
Bcex JieT oOyueHus . [Ipeanonaraercs, 4TO BBITYCKHUK OCHOBHOW IIKOJIbI CMOXKET
CTPOUTH BBICKA3bIBAHUS W OTPULAHUS BBICKA3bIBAHMI, PACIIO3HABATh UCTUHHBIE U
JIO’KHBIE BBICKA3bIBAHUSA, NPUBOAUTH IPUMEPHI U KOHTPIPUMEDSHI, BBINOJIHATH
Olepanuy HaJ BBICKA3bIBAHWAMU, CTPOUTH BBICKA3BIBAHMS M PACCYXKICHUS Ha
OCHOBE JIOTMYECKHMX ITPAaBWJI, PEIIATh JIOTMYECKHUE 3aJayd, HAYUUTCS NMPUMEHSATH
METOJ MaTeMaTUYECKONW HHAYKIMH, OBIAJCET ITOHATUIAMU: OIIPEACIICHUE, aKCUOMa,
TEOpPEMA, J10KA3aTEIbCTBO — M HAYYUTCA MCIOJIB30BATh WX IPU BBIIOJHEHUHU
yueOHBIX U BHEyueOHbIX 3amau . [Ipu 3TOM BBeJEHHE OCHOBHBIX JIOIMUECKHX
MOHSATUM U OCBOCHHME OCHOBHBIX CBSI3aHHBIX C HUMH BUJIOB JIESITEIbHOCTH OTHECEHO
K Kypcy «BeposiTHOCTb U CTATUCTUKA» U TAK K€ PACIpeieNICHO [0 TroAaM 00y4eHus

B pamkax Bcex TpEX KypcOB OCYHIECTBISIETCS (DOPMUPOBAHHE YMEHHS
BbIOMpaTh MOAXOASIIMNA METOJ JJisi pELIeHUs 3a7aydd, BBISIBIATH [PUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MpUpOJe U OOIIECTBEHHOM KHU3HH,
pacno3HaBaTh NPOSIBJICHUE 3aKOHOB MATEMAaTUKA B MCKYCCTBE, IPUMEHSATH
MaTeMaTUYECKUE 3HAHMS M OIBIT MAaTeMaTU4YECKOW AEATEIIBHOCTH B CUTYaLUAX
peanbHOM ku3HU . OOydaromuecss 3HaKOMSITCSI M y4aTcsl OMKUCHIBATh OTAEJIbHbIE
BBIJIAIOIIMECS HAyYHBIE PE3YJIbTAThl, MOJyYEHHBIE B XO/I€ Pa3BUTHUS apU(PMETHUKH,
anredpbl, TEOMETPUU, TEOPUH BEPOSITHOCTEH, CTATHUCTHKH, MPUBOAUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEUYECTBEHHON U BCEMUPHOU UCTOPUHU
HAyKH .
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Pabouass mporpamma y4yeOHOro Kypca «ajiaredopa» Ha yrjayO0JEéHHOM
ypoBHe. 7-9 kiacchl

Hean n3yvyeHust yueOHOro Kypca

Anre0Opa sBJS€TCS OJHHUM U3 ONOPHBIX KYpPCOB OCHOBHOHM IIIKOJIBI: OHA
o0ecrieunBaeT U3y4YeHHE APYTUX AUCHUUIUIMH KaK €CTECTBEHHO-HAYYHOIO, TaK H
I'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXO0IUMO JIJIs TPOI0JKEHUSI 00pa30BaHUS
U TOJIE3HO MJIsi TOBCEAHEBHOM >KM3HM . Pa3zBuTHe y oOydarommxcs Hay4dHbIX
IPEACTABICHU O MPOUCXOXKIAEHUU U CYLIHOCTH anredpandyeckux aOCTpaKIMii,
croco0e OTpaKeHUsSI MaTEMaTUYECKOM HAYKOW SIBICHUHN U MPOLECCOB B MPUPOJIE U
o0IecTBe, POJIM MaTeMaTHYECKOrO0 MOJEIUPOBAHUS B HAYYHOM MO3HAHUU U B
IPAKTHKE CHOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOTO MHMPOBO33PEHMSI M KadyecTB
MBILUIEHUSI, HEOOXOIMMBIX JUIsl alaliTallii B COBPEMEHHOM IIU(PPOBOM OOLIECTBE .
N3yyenue anreOpbl €CTECTBEHHBIM 0O0pa3oM 0OECleurnBaeT pPAa3BUTHE YMEHHS
Ha0JI0aTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH
MBIIJIEHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEHMCTBHSI,
BBIBOJIbI, (POpMyIMpoBaTh yTBEpKAeHUS . OCBOEHHE Kypca ajireOpbl oOecrieunBaeT
pa3BUTHE JOTMUYECKOTO MBIIIIEHHUS 00YYarOIINXCs: OHU UCTIONb3YIOT JEAYKTUBHbBIE
Y UHAYKTUBHBIE PACCYKJIEHUsI, 0000IEHNE U KOHKPETH3ALMI0, a0CTparupoBaHUe U
aHasiornto . OOydeHue ainrebpe mpeAnoiaraeT 3HAUYUTEIbHBIH  O0BEM
CaMOCTOATENbHON JESATENBHOCTH OOYy4YaloIIMXCs, MO3TOMY CaMOCTOSTEIbHOE
pellieHre 3ajad y4JalluMHCSl €CTECTBEHHBIM O0pa3oM SIBISIETCS peaju3anueit
NeSATEIbHOCTHOTO MPUHIUIIA OOYUYECHHUS .

B crpykType mnporpamMmbl y4yeOHOro Kypca «AmnreOpa» yriayOa€éHHOTO
u3ydeHuss B 7-9 Kiaccax OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIBHO-
METOANYECKHE JTUHUM: «Hucna u BBIYMCICHUSD; «ANreOpandeckue BhIpAKEHUSNY;
«YpaBHeHUsT U HepaBeHCTBA»; «DyHkumn» . Kaxnas v3 3THUX COAEpKATEIBHO-
METOANYECKUX JMHUN PA3BUBACTCS HA MPOTSHKEHUMM TPEX JIET M3YyYEHUS Kypca,
€CTECTBEHHBIM 00pa30M MePEeIIeTasiCh U B3aUMOJICUCTBYS C APYTUMH €r0 JIMHUSIMU
. B xone m3ydenust kypca oOyyaroUIMMCsl MPUXOAUTCS JIOTUYECKH PacCy’KIarTh,
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK . B CBSI3M € 3TUM Lienecoo0pa3Ho
BKJIIOYUTH B IIPOrpaMMy HEKOTOpPBIE OCHOBBI JIOTMKH, IIPOHM3BIBAIOLIUE BCE
OCHOBHBIE pa3lielibl MaTeMaTU4YecKoro oOpa3oBaHUs U  CIIOCOOCTBYIOIIME
OBJIAJICHUIO O0YYalOlIMMHUCS OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOTO SA3BIKA .
Takum 00pa3oM, MOXXHO YTBEpPXKIaTh, UYTO COJACPXKATEIBLHOM U CTPYKTYPHOM
0COOEHHOCTBIO Kypca « Anre0pay sIBISIETCS €r0 MHTErPUPOBAHHBIN XapakTep .

Conepxxanne JmHUM «YuCiIa W BBIYMCIECHHS» CIY>)KUT OCHOBOM  JUIS
JanbHEHIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS ATOPUTMAMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIs TTIOBCEIHEBHOM
KW3HU . Pa3BuTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3AHO C PAlMOHATIbHBIMU
U HUppalMOHANbHBIMU  4uCIaMH, (HOPMHUPOBAHMEM  MPEICTAaBICHUA O
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JNEUCTBUTEILHOM YHUCJE . 3aBEPIICHUE OCBOECHMS YMCIOBOW JMHUM OTHECEHO K
CTaplieMy 3BeHYy OOIIero 0Opa3oBaHus .

Copepxanue JByX anreOpamdeckux JUHUM —  «AusreOpandeckue
BBIPDAKEHUS)» U «YPAaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y
o0yJaromuxcss MaTeMaTHYeCKOro amrapara, HeoOXOJUMOro JJsl pelIeHus 3ajad
MaTE€MaTHKH, CMEXKHBIX IPEIMETOB M OKPYKAIOLIEH peanbHOCTH . B OCHOBHOM
IIKOJIE YYEOHBIM MaTepHasl TPYNIHUPYETCS BOKPYT PAaLMOHAIBHBIX BBIPAKEHUH .
Anrebpa JIEeMOHCTPUPYET 3HAUEHHE MaTEeMaTHKU KaK S3bIKa Ui IMOCTPOCHMS
MAaTEMATHYECKUX MOJEJIEH, ONMCAHUS MPOLIECCOB U SIBIICHUM PeajbHOro Mupa . B
3aJjauM 00yUYeHUs anredpe BXOAST TAKXKeE NajbHEIIee pa3BUTHE aJITOPUTMUYECKOTO
MBIIUICHUSI, HEOOXOAUMOTO, B YACTHOCTH, JJII OCBOCHHs Kypca UH()OPMATUKH, U
OBJIAJICHNE HAaBbIKAMU JIETYKTUBHBIX paccyxaeHul . [[peoOpa3zoBaHue CHMBOJIBHBIX
dbopM BHOCHUT CBOM crneuuuueckuid BKJIaJ B pa3BUTHE BOOOpPaXKEHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY .

Copepxanne GyHKIMOHATBHO-Tpa(UUECKOI TMHUH HALIEJIIEHO Ha MOJIy4YeHHUE
IIKOJIbHUKAaMHU 3HAaHUHM 0 PYHKIUSAX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIETH JJIs
ONMMCAHMS M HCCIEAOBAHUS Pa3sHOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOJE U
obmiectse . M3yuenue 3Toro marepuana crnocoOCTBYET pa3BUTHIO y OOyUarOIIUXCs
YMEHUS UCTIOJIb30BaTh Pa3IM4YHbIE BRIPA3UTENIbHBIE CPEJCTBA SI3bIKa MATEMATUKH —
CIIOBECHOTO, CUMBOJIMYECKOTO, IrpauuecKkoro, BHOCUT BKJIaJ B (OpMHUpPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUU U KYJIbTYPHI .

VYriyOonéHHblii Kypc anreOpbl XapakTepU3yeTcss HE TOJbKO H3YYEHUEM
HEKOTOPOI'0 JOMOJHUTEIBHOIO TEOPETUYECKOIO aIrapaTra M CBSI3aHHBIX C HHUM
METOJIOB penieHus 3a1ad . AnreOpa SBIsSETCs SI3bIKOM JJIsl ONMUCAHUSI 0OBEKTOB U
3aKOHOMEPHOCTEH, CIIy’>KUT OCHOBOM MaTEMaTUYECKOTO MOeInpoBanus . [Ipu stom
caMu OOBEKThl MATEMATUYECKUX YMO3AKIIIOUEHHUI U MPUHATHIE B aJireOpe MpaBuiia
X KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHIl OOOCHOBBIBATH W
JIOKa3bIBaTh CYXJCHMS, Pa3BUBAIOT MAaTEMaTHYECKYH0 HMHTYHUILMIO, KpaTKO M
HAIJISTHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOECHUIN U y4aT UX IPUMEHEH IO
. Tem cambIM anreOpa 3aHUMAET OAHO U3 BEAYLIUX MECT B (POPMUPOBAHUN HAYUYHO-
TEOPETUYECKOT0 MBIIIUICHHS 00YYaOIINUXCS .

MeCTO Y4e0OHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMY IUIaHy B 7-9 Kiaccax wH3ydaeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIH BKIIIOYAET CICAYIOIIHE OCHOBHBIE DPAa3Aeibl COACPIKAHMS:
«Uucma ¥ BBYHCICHUS», «ANTreOpandecKue BBIPAKCHUS», «YPaBHEHUS W
HEPaBEHCTBa», « DYHKIIHID .

B ydeOHOM mutane Ha m3ydeHue ainreOpsl B 7—9 kiaccax Ha yriIyOJIEHHOM
YPOBHE OTBOJUTCS HE MEHee 4 YUCOHBIX YacOB B HEJIEIO B TCUCHHE KaXKOT0 Toja
oOy4eHwsi, BCETO 3a TpH roga o0yueHus — He MeHee 408 yueOHbIX YacoB .
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cojiep:kaHue y4eOHOro Kypca (1mo rogam o0y4denusi) 7 Kiaace

Yuciaa 1 BLIYMCTIEHUS

PanyonaianHble unciia

Paunonansubie uncna . CpaBHEHHE, YNOPSAOYMBAHUE U apUPMETHUECKUE
JEUCTBUS C pallMOHAIBHBIMU YucaaMu . YuclioBas npsiMas, MOJTyJIb YHCIIA .

Crenenb C HaTypajdbHBIM TOKa3aTeJIeM M €€ CBOWCTBA . 3aluCh 4uCia B
JNECATUYHON MO3UIIUOHHON CUCTEME CUUCIICHHUS .

Pemenne TekcTOBBIX 3a7a4 apupMEeTHISCKUM criocoooM . Pemenue 3amaq u3
peanabHOM MPaKTUKKU HA YACTH, HAa JPOOH, HA MIPOLIEHTHI, IPUMEHEHUE OTHOIICHUN 1
MPOTOPLUM IPU PEUICHUN 33]1a4; PEUICHUE 3a]]a4 Ha IBUKEHUE, pab0Ty, MOKYIKH,
HaJIOTH .

JleaumocTb
JlenmumocTs 1enbix ynucel . CBOMCTBA JICTUMOCTH .

IIpoctbie U cocTaBHble uncia . YETHbIe U HE4YETHbIC yucia . [IpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 . Ilpu3Haku OeIMMOCTH CYMMBI U
MIPOM3BEICHUS LICJIBIX YMCEJI MPU PEIICHUHU 3a]1a4 C MPAKTUYECKUM COACPKAHUEM .

Haubonpiuii oO1muil 1eIuTeNh 1 HauMEHbIIIee 00Iee KPaTHOE JIBYX YUCET .
B3auMHo nipocteie uncia . Anroputm EBknunaa .

Jlenenue ¢ octaTkoM . ApudmeTnyecKkue onepanuy HaJl OCTaTKaMHu .

AJire0panvecKue BbIPaKeHUs!
BoipakeHusi ¢ nepeMeHHbIMH
BoipaxkeHne C NMepeMEHHbIMU . 3HAYEHUE BBIPAXKEHUS C NEPEMEHHBIMH .
[TpencraBieHne 3aBUCUMOCTH MEXy BETUUMHAMHU B BUJIE (POPMYJIBI .
ToxnaectBo . ToxaecTBeHHbIE TPEOOPA30BaHUS ANTEOPanyECKUX BhIPAXKEHUN
. JlokazaTenbCTBO TOXK/IECTB .

MHoOro4,ieHbl

OnHounensl . OIHOYJICH CTaHAapTHOTO BUjaa . CTeNeHb OJTHOYJICHA .

MHorousnensl . MHorowieH crangaptHoro Buaa . CreneHb MHOTOYJIEHA .
CnoxeHue, BRIUUTAHUE, YMHOKEHUE U JCICHUEe MHOrowieHoB . [IpeoOpa3oBanue
11€JIOr0 BhIpaXXeHHsl B MHOTOWIEeH . KopHH MHOTOYJIEHA .

dopMyJTbl COKpPAIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJipaT Pa3HOCTH
JIBYX BBIpaXEHUU, Ky0 CyMMBbI U KyO0 pa3HOCTH JBYX BBIPAXXEHUM, Pa3HOCTh
KBaJpaTOB JABYX BBIPAKCHUH, IPOU3BEICHHE PA3HOCTU U CYMMBI JBYX BBIPAKCHUMH,
CyMMa U Pa3HOCTh KyOOB ABYX BBIPAKCHU .

Pa3znoxenne MHOro4uaeHa Ha MHOKHUTENIH . BriHeceHHe OOIero MHOKHUTEIS
3a CKOOKH . MeTo1 rpynmupOBKH .

YpaBHeHHs U CHCTEMBbI YPAaBHEHUM
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YpaBHeHus
YpaBHeHue ¢ ogHoM nepemeHHoi . Kopenb ypaBHeHus . CBoiICTBa ypaBHEHU I
C OJIHOM IIEpEeMEHHOW . PaBHOCWMJIBHOCTP YpaBHEHHW . YPaBHEHHME Kak
MAaTEMATHYECKask MOJIENIb PEAIbHOM CUTYaIlUH .
JluHerHOE ypaBHEHHE C OJHOM NEepeMEHHOM . UYMCIo KOpHEW JIMHEWHOIO
ypaBHeHHUsI . PemieHne TEKCTOBBIX 337a4 C MOMOIIBIO JIMHEWHBIX YpAaBHEHUU
JIuHeliHOE ypaBHEHHE, COIEpKALIEE 3HAK MOTYJIS .

CucreMbl ypaBHeHMit
VYpaBHEeHHE C IBYMsI IEPEMEHHBIMU . ['pa MK JIMHEHHOTO ypaBHEHUS C ABYMSI
nepeMeHHbIMM . CHCTEMBI JIMHEHHBIX YpaBHEHUN C JBYMs I€PEMEHHBIMU
['padmyeckuii MeToA peHIeHUs CHUCTEMBbl JUHEHHBIX YpaBHEHHH C JIBYMs
IIEpEMEHHBIMU . PellleHne cucTeM JMHEHHBIX YPABHEHUM C IBYMs II€PEMEHHBIMU
METOJOM TOJCTAHOBKM M MeETOAOM cioxeHns . Cucrema JOByX JHMHEHWHBIX
YPAaBHEHUHU C ABYMS IIEPEMEHHBIMU KaK MOJECIIb PEAIbHOU CHU TyallUH .

bynkuuu
Koopaunarel u rpaduku
Koopannara Touky Ha nnpssMoi . YuciioBbIe TPOMEKYTKH . PaccTosiHrE MeX Ly
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSIMOM .
[IpsimoyronbHast cucremMa KoopAuHat. AbOcuucca UM OpAMHAaTa TOYKM Ha
KOOPJIMHATHOM MI0CcKOCTH . [Ipumepsl rpadukoB, 3ajaHHbIX popMynamu . UteHue
rpauKoOB peaibHbIX 3aBUCUMOCTEH .

DOyHKIUU
OYHKIMOHAIBHBIC 3aBUCUMOCTH MexAy BenuuuHamu . [lonstue GyHKIUM .
OyHKIMS KaK MaTeMaThyeckas MoOJACIb peajabHoro mporecca . OO6macTh

onpezeneHus u 00actb 3HaueHuil GpyHkunn . CriocoObl 3a1anus pyHkuuu . ['paduk
¢bynkuun . IloHSATHMS MakcuMymMa M MHHMMYMa, BO3pacTaHUsi U YObIBaHUS Ha
IIPUMEPAX PEAIBHBIX 3aBUCHUMOCTEN .

JIuneitnas Qynkuus, e€ coiictBa . ['paduk nuuerinont Gpynkuuu . ['padux
¢ynkuuu y = | X | . KycouHo-3agannbie GyHKIMH .

8 kiacce

Yucaa u BpruuciaeHus UppaunonanbHbie Yuciaa

KBagpatubie kopaH . ApudMeTHuecKuil KBaJIpaTHbI KOPEHb U €ro CBOMCTBA
. [loHsiTHE MppaAIMOHATBLHOTO YMCia . J[eMCTBUS ¢ MPPALMOHAIIBHBIMU YHCJIAMH .
CBoiicTBa JEHCTBUI C MPPAlMOHAIBHBIMY YnciiaMy . CpaBHEHNE UPPaLMOHATIbHBIX
YHUCel .

YucaoBble MHOKECTBA
[IpencraBimeHus O PpPacCIIMPEHMUSX YHUCIOBBIX MHOXKECTB . MHOXecTBa
HaTypaJbHBIX, LIEJIbIX, PALIMOHAIIBHBIX, JEHCTBUTENIbHBIX yncen . CpaBHEHHE YHCel
. HHCIIOBBIE IPOMEKYTKH .
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leaumoctnb
HevictBus ¢ ocratkamu . Octatku cteneHed . [IpuMeHeHue OCTaTKOB K
PEILICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4 .

N3mepenusi, npUOJIMKEHHS, OLEHKH
Pa3mepbl OOBEKTOB OKpYXKArOIIEr0o MHUPA, JUIMTEIBHOCTh IIPOLIECCOB B
oKkpyxaroieM Mupe . CTaHZapTHBIN BUJ YHCIIA . aJiredpandecKre BbIpaKeHUs
JIpoOHO-paniioOHAIbHbIE BBIPAKEHUSA
Anrebpanyeckast ApoOb . JlomycTuMBble 3HaUEHUSI NEPEMEHHBIX B APOOHO-
palMoOHaIbHBIX BbIpaXXeHUSAX . OCHOBHOE CBOMCTBO anredOpandecko Ipoou
CnoxeHue, BBIYMTAHHE, YMHOKEHHE W JI€JIEHHE anre0pandeckux apodeit
Brinenenue nenoit yactu anredpanyeckoil 1poou .
PaunonanbHple  BbIpaXeHHs .  TOXKIECTBEHHbIE  MPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUH .

HppanmnoHanabHble BbIPAKEHUS
JlomycTuMble 3HAYeHUS] MEPEMEHHBIX B  BBIPAXKEHHUSIX, COJAEpKAIIMX
apumMeTnyeckue KBaJpaTHble KOpHU . TOXKIECTBEHHbIE MPEOOpa30OBaHUS
BBIPKEHUI, COIepkKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH .

Crenenu
Crenenb C 1eIbIM TMoOKazaTenieM U e cBoiictBa . IlpeoOpazoBanue
BBIpAKEHUMN, COAEPKAIIMNX CTCTICHHU .

YpaBHeHUS U HEPABEHCTBA
YpaBHeHust

KBanparnoe ypaBHeHne . PopMmyna KOpPHEW KBaJpPaTHOIO YpPaBHEHUS
KosinuecTBO neiCTBUTENBHBIX KOPHEW KBaJIpaTHOTO ypaBHeHuUs . Teopema Buera .
VYpaBHEHUS, CBOAUMBIE K JINHEHHBIM YPABHEHUSIM UJIU K KBAIPATHBIM YPABHEHUSIM
. KBagpaTtHoe ypaBHEHME ¢ TapaMeTpoM . Pelienre TeKCTOBBIX 3a7a4 ¢ IOMOIIbIO
KBaJpaTHbIX YPaBHCHUM .

JpoOHO-panimoHanbHble ypaBHEHUs . PemieHne apoOHO-panuoOHaIbHBIX
ypaBHeHU# . PelleHne TEKCTOBBIX 3aJad C MOMOUIbIO APOOHO-palMOHATBHBIX
ypaBHeHuH . ['padmyeckas nHTepnpeTalys ypaBHEHUI ¢ IByMs IEPEMEHHBIMH .

Hepasencmea
Uucnosble HepaBeHCTBA . CBOMCTBA YMCIOBBIX HEPABEHCTB .
Hepasencto ¢ nepemenHol . CTporue 1 HeCTporue HepaBeHCTBa . ClI0KeHUE
U YMHOXXEHHE YHUCJIOBBIX HEpaBEHCTB . OLEHUWBAHHME 3HAYEHUS BBIPAKECHHUS
Jloka3zaTenbCcTBO HEPABEHCTB .
[TonsiTe O pelleHMH HEpPABEHCTBA C OJHOM MNEPEMEHHOM . MHOXKECTBO
pEIICHUN HEPABEHCTBA . PABHOCHIIBHBIE HEPABEHCTBA .
JInHEeHOE HEPAaBEHCTBO C OJHOW MEPEMEHHON U MHOXECTBA €r0 PELICHUH .
Pemenue TMHEMHBIX HEPABEHCTB C OJHOM NIepeMeHHOM . CUCTEMBI K COBOKYITHOCTH
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JIMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM . PemeHue TEKCTOBBIX 3amad C
ITIOMOIIBIO JINHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM .

OyHKIUU

ObnacTp onpeeeHns 1 MHOKeCTBO 3HaueHul pynkuuu . CriocoObl 3a1aHus
byukuit . I'paduk pyHkium . UreHue cBOMCTB PyHKIMH 110 € rpaduky . [Ipumepsr
rpadukoB QyHKINIA, OTPAKAIOIINUX PEATbHBIC MPOIIECCHI .

Jluneitnass Qynkius . DyHKINUHA, OMUCHIBAIOIINAE MPSMYI0 W OOpaTHYIO
MPOTMOPIIMOHANIbHBIE 3aBUCUMOCTHU, UX rpaduku . DyHK-

2y=x2+Db,y=x5,y=|x|,y=x,Y=ku — mxmumy = ax

cBoiicTBa . KycouHo-3aanHbie PyHKIUU . *

9 ki1acce

YHuCJjIa U BBIYHCJICHUSA I’IppaHI/IOHaJIbeIe qucjia

Kopenp n-ii cremenn u ero cBoictBa . CTENeHb € palMOHAJIbHBIM
MOKa3aTeJIEM U €€ CBOMCTBA .

AJuiredOpanveckue BpipaxkeHusi UppaunoHajbHbIe BbIPaKeHUS

ToxxaecTBeHHbIE MPeoOpa30BaHUs BBIPAXKEHUM, COAEpPKAIIMX KOpEHb N-i
cTeneHy . ToXaecTBEeHHbIE TPE0OPa30BaHUs BBIPAXKEHHM, COAEpKAIMX CTEIEHb C
paLMOHAIIBHBIM ITI0KA3aTEIIEM .

MHoro4/1eHsl
KBampatueii tpéxunen . KopHu kBagparHoro tpéxuneHa . Pasznoxkenue
KBaJPaTHOTO TPEXUJICHA HA JINHEVUHBIE MHOKUTEIH .

YpaBHeHUS U HEPABEHCTBA
YpaBHeHust

buksanparnsie ypaBHeHus . [IpuMepbsl npuMEeHEHHU METOA0B PAaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl TNEPEMEHHON, TpaUyecKoro METOoAa IMpHU PELICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHEN .

Pemenue qpoOHO-parimoHAIbHBIX YPaBHEHUH .

Pemenune cucreM ypaBHEHUN C AByMs [IEPEMEHHBIMH . PerieHne npocrenmmx
CUCTEM HEJMHEWHBIX YPAaBHEHMU C JIBYyMs mepeMeHHbIMH . ['padudueckuit meton
pELICHNs] CUCTEMbl HEJIMHEMHBIX YpaBHEHWI ¢ AByMs IepeMeHHbIMU . Cucrema
JIBYX HEJIIMHEHMHBIX YPAaBHEHUW C JBYMsI IMEPEMEHHBIMM KaK MOJEJIb pPEATBHOU
CUTYyalUH .

Hepasencmea

Hucnossle HepaBeHCTBA . Penenne JIMHENHBIX HEpaBEHCTB . JloKka3aTeIbCTBO
HEPABEHCTB .

KBanparHeie HepaBeHCTBAa ¢ OJHOM TNEepeMEeHHOW . PemeHue KBaapaTHBIX
HEPAaBEHCTB Ipa)UuecKUM METOJOM U METOJOM HHTEpBajoB . MeTon MHTEpBAJOB
JUISl palMOHAIBHBIX HEPaBeHCTB . [IpocTeninne HepaBeHCTBa C MapaMeETPOM .
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PeleHne TEKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB .

HepaBeHcTBO ¢ AByMsI nepeMEHHbIMH . PenieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU . CHUCTEMBI HEPAaBEHCTB C JBYMs NepeMeHHbIMU . ['paduueckuit
METOJ| PEIICHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH .

byHkuuu

Oynkuuss . CpoiictBa  GyHKIUMI: Hymd  (QYHKIMH, TPOMEXYTKU
3HAKOIIOCTOSIHCTBA (DYHKIMHU, IPOMEXKYTKH BO3pacTaHUs U yObIBaHUS (yHKIUH,
YETHBIE U HEUETHBIE (DYHKITMH, HAauOOJIbIlIee ¥ HAMMEHbIIee 3HAaUeHUs (PYHKIINY .

KBampatnunas ¢yakimus u e€ cBoiictBa . lcmonb3oBaHue CBOICTB
KBaJIpaTUUHON QyHKIUH JUId petieHus 3a1a4 . [loctpoenne rpaduka kBaapaTHIHOMI
¢ynkuuu . Ilomoxxenune rpaduka KBaApaTUYHOW (PYHKIMU B 3aBUCHUMOCTU OT €€
ko3 puuuentos . I'padpuxu Gpynkumii y = ax?, y =a(x —m)?uy = a(x — m)> + n .
[TocTpoenue rpadukoB GyHKIHNA ¢ TOMOIIBIO MPEOOPa30BaHUI .

Jpo6Ho-nunelinas Gynkuus . MccnenoBanue QyHKINM .
@ynkius Y = X" ¢ HaTypaJbHBIM MOKa3areneM N u e€ rpaduk . YHCJI0BbIe

MOCJaea0BaTCJIbHOCTH U IIPOrpeccun

[TonsaTtrie uwucioBOM TmOCeAOBAaTEIbHOCTH . KOHEuHble UM OECKOHEUYHBbIE
nocienoBaTenbHocTH . OrpaHnyeHHas NOCJIEN0BAaTENbHOCTh . MOHOTOHHO
Bo3pacTtatomias  (yObIBaromiasi) rmociefgoBaTenbHOCTh . CmocoObl  3aaHus
MOCJIEI0BATEIbHOCTH: OIMUCATENIbHBIM, TaOJUYHBIN, ¢ TOMOIIbIO (POPMYJBI N-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernueckass u reomerpuueckas mnporpeccuu . CBOHCTBa YJIEHOB
apu(pMETUIECKON U TEOMETpUYECKOM Tmporpeccuit . DopMynbl N-TO YiIeHa
apupMeTuYecKoil U reomeTpuyeckoi nporpeccuii . opmybl cyMMbI HEPBBIX N
YJICHOB apu(METUYECKON M Te€OMETPUUECKOM Mporpeccuit . 3aaa4uu Ha MPOICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienne O CXOIMMOCTH IMOCIEAOBATEIBHOCTA, O CYMMHMpPOBAaHUHU
O0EeCKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCHH .

Meron maremarnueckor MHAYKIMHM . [Ipocreiimme npumepsl.
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Ilnanupyemsbie mnpeaMeTHbIC pe3yabTaTbl OCBOCHHMS IPHMEPHOMH
padoueil mporpamMMel (10 rogaM o0y4eHus )

OcBoenue yueOHOro Kypca «Anredpa» Ha yriy0JéHHOM YPOBHE OCHOBHOTO
obmero oOpa3oBaHHs JOJDKHO OOECIEUMBATH  JIOCTIDKEHUE — CIIEAYIOIINX
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB .

7 KJ1acce

YKcJIa M BblUKMcJIeHus PannoHabHble ynciia

— IlepexoauTh OT OAHON POPMBI 3aMUCH YUCEN K APYToil (IpeoOpa3oBhIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU, B 0ECKOHEYHYIO JECATUYHYIO IPOOB) .

— Hcnonp30BaTh MOHATUS MHOYKECTBA HATYyPAJIbHBIX YHCEN, MHOYKECTBA
LEJIBIX YKCEI, MHOXKECTBA PAllMOHATBHBIX YHCEII IIPU PEUIEHUN 3a/1a4, IPOBEICHUU
pPacCyKJI€HUW U JI0KA3aTEIbCTB .

— lloHuMaTh U OOBSICHATH CMBICI MO3UIIMOHHOW 3alUCH HATYpPabHOTO
4yHuCIa .

— CpaBHMBATH U yHOPSAOYMBATH PALlMOHAIBHBIE YUCTIA .

— BrInonHsaTh, coyeTas yCTHbIE M MUCbMEHHBIC TPUEMBI, apU(PMETHIECKHE
JICUCTBHS C PAlMOHAIIBHBIMH YKCJIaMH, UCTOJIb30BaTh CBOMCTBA YMCEI U MpPABUIIA
JIEUCTBUI, TPUEMBI PAlIMOHAJIBHBIX BBIYUCIICHUH .

— BBINOJIHATE IEWCTBHS CO CTETNICHSMU C HATYpPaJIbHBIMU MTOKA3aTEISIMU .

— HaxoauTe 3HaYEHHS YMCIOBBIX BBRIPAXKEHUM, COCPKAIINX PAlUOHAIBHBIE
Yucia M CTENEeHU C HATypajJbHBIM I[IOKa3aTeJieM; MPUMEHSATh Pa3sHOOOpa3HbIC
CriocoObI ¥ TPUEMBI BBIUUCIICHHS; COCTABIISITh U OIICHUBATh YUCJIOBBIE BHIPAYXKEHUS
MIPU PEIICHUH PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB .

— OKpyrasaTh 4uciaa € 3aJaHHOM TOYHOCTBIO, @ TaKKE II0 CMBICITY
MPAKTUYECKOM CHUTYallMW; BBINOJHATh NPUKUAKY W OLUEHKY pe3yJibTaTa
BBIYUCJICHUI, OIIEHKY 3HAYEHUI YHCIIOBBIX BBIPAKEHUH, B TOM YUCIIE TIPU PELICHUH
MPAKTUYECKUX 3372y .

— Pemate TekcTOBBIE 3aMaun apUPMETHIECKUM CIOCOOOM; HCIIOIH30BaThH
TaONHIBI, CXEMBI, YEePTEXKH, JPYrue CpeJCTBAa NPEJCTABICHUS JaHHBIX MPHU
pellIeHuu 3a1ay .

— Pemath mpakTUKO-OpUEHTUPOBAHHBIE 3a7a4H, CBSI3aHHbIE C OTHOIIIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU; HHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 337a4 C YYETOM OTPAHUYEHUM, CBA3AHHBIX CO CBONCTBAMU
paccMaTpUBAEMbIX OOBEKTOB .

Jeaumoctnb

— Jloka3pIBaTh U NPUMEHATH MPU PEIICHUH 337a4 NMPU3HAKHU JEIUMOCTH Ha

2,4,8,5,3,6,9,10, 11, npuzHaku AETMMOCTH CYMMBbI ¥ IPOWU3BEACHUS LETBIX YUCEIT

— PaCKHa,Z[BIBaTI) Ha MHOXXUTCIIN HATYPAJIbHBIC YMUCJIA .
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— CB0OOAHO OmMepupoOBaTh MOHATHUAMH: YETHOE YHCIIO, HEYETHOE HHCIIO,
B3aMMHO MPOCTHIE YKCIIA .

— Haxoauts HanboabIIMi 00N 1eTuTeNb 1 HAaUMEHbIIIee 00I1Iee KpaTHOE
YHUCell U UCIIOIb30BaTh UX MPU PELICHUHN 3a7a4, MPUMEHSTh anroputM EBkina .

— OmnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, MPUMEHSATH CBOWCTBA
CPaBHEHU MO MOAYJIIO .

AaredOpanveckue Bbipa:xkeHus. Boipaxenus ¢
nepeMeHHbIMHU

— Hcnonb3oBaTh  anreOpanyeckyl0o TEPMHUHOJOTHUIO W CHUMBOJIUKY,
MPUMEHSTH €€ B MPOLIecce OCBOEHUS yueOHOT0 MaTepHaa .

— HaxoauTes 3HaueHus1 OYKBEHHBIX BBIPAKEHUN MPU 3aJJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX .

— Hcnonp30oBaTh TMOHATHE TOXKJIECTBA, BBINOJIHATH TOXKIECTBEHHBIE
npeoOpa3oBaHUsl BEIPAKEHUH, T0Ka3bIBaTh TOXKJIECTBA .

MHoro4jieHsbl

— BrpimonnsaTe npeoOpa3zoBaHus IEJOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEJACHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK .

— BbInonHATh  JeWCTBUS  (CTOXKEHUE, BBIYUTAHUE, YMHOXEHHUE) C
OJTHOWICHAMH M C MHOTOWIEHAMH, MPUMEHATH (QOPMYINIBI COKPAIIEHHOTO
YMHOKEHHS (KBaApaT U KyO CyMMBI, KBaJIpaT U KyO pa3HOCTHU, pa3HOCTh KBaJApPaToOB,
CyMMa M pa3HOCTb KyOOB), B TOM YHUCJIE JIJIsl YIIPOIIICHUS BBIYUCICHUI .

— OcCyHIeCTBIATh Pa3JI0KEHUE MHOTOWIEHOB HA MHOKHUTENIN C MOMOUIBIO
BBIHECEHUS 332 CKOOKHM OOILIEro MHOXKUTENS, TPYNIIMPOBKU CJIara€MbIX, MPUMEHSS
(bopMyJIbl COKpPAIIEHHOTO YMHOKEHUS .

— IlpumeHsaTs TpeoOpa3oBaHUs MHOTOUYIEHOB MJIsi PEIICHHS Pa3IMYHbIX
3aJlay U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH .

— Hcnonp30BaTh CBOMCTBA CTENIEHEW C HATYPAIbHBIMU ITOKA3ATEISAMU IS
peoOpa3oBaHUsl BEIPAKCHUH .

YpaBHeHMs U CHCTEMBbI YPaBHCHU

— Pemarts nuHeliHbIe ypaBHEHHUS C OJTHOU IIEPEMEHHON, IPUMEHS IIpaBuiia
IIepexo1a OT UCXOJHOI'O YPAaBHEHUS K PAaBHOCWIBHOMY emy . IIpoBepATs, sABisgeTCs
JIM YKCTIO KOpHEM ypaBHeHMs . — [logOupaTh mpuMepsl map 4ucel, siBIASIOIUXCS
pPELIEHUEM JINHEMHOTO YPABHEHHUS C IByMS IEPEMEHHBIMH .

— CTpouTh B KOOPAMHATHOM IJIOCKOCTH I'papuK JUHEHMHOTrO YpaBHEHHMS C
JIBYMSl TIEPEMEHHBIMU; MOJb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PELICHUS
YPaBHEHMUS .

— PemaTe cucteMsl IByX JIMHEHHBIX YPAaBHEHUM C IBYMsI IIEPEMEHHBIMU, B
TOM 4YHCIie TpapUuecKH .

— CocTaBiATh M pemarb JIMHEHHOE YpPaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBHIO 3aJ1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
341441 MOJyYEHHBIN PE3yJIbTaT .

19



DOyHKIUU
Koopaunarel u rpaguku
— H3o0paxxaTh Ha KOOpJMHATHOM MpPSIMONM TOYKH, COOTBETCTBYIOLIHUE
3aJJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbl; 3allMCHIBATh YHCIIOBBIC
IIPOMEKYTKH Ha alNre0OpandeckoMm sI3bIKeE .
— OTMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPAMHATAM

DOyHKIUU
— Crtpoutb rpapuk TUHEHHBIX QYHKIIHIA .

— OrnuceiBaTh € MOMOILIBIO (DYHKUUN H3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME; II€HA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTENILHOCTD, BpeMsl, 00bEM padboThl . — HaxoauTh 3HaueHue GyHKLIUU 1O
3HAYEHHUIO €€ apryMEeHTa .

— [lonumaTts rpaduyeckuii cnocod NpeACTaBICHUs U aHAIN3a UHPOpMaLUK;
U3BJIEKATh U UHTEPIIPETUPOBATh HHPOPMALUIO U3 I'PaUKOB peaabHbIX MPOLECCOB
Y 3aBUCUMOCTEN .

— Hcnonb3oBaTh CBOMCTBAa (DYHKLIMI A aHanu3a rpauKoOB peajbHbIX
3aBUCUMOCTEN (HyIu (YHKIMH, HPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIUH,
IIPOMEKYTKHA BO3pacTaHus U yObIBaHMS (PYHKIMHU, HaHOOJbIIEE W HAMMEHbIIIEE
3HaYCHUs PYHKIHH) .

— Hcnonp30BaTh rpa@uKu s UCCIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH;
IIPU pEUICHUU 3a]a4 U3 APYTUX yU4€OHBIX MPEAMETOB U PEATbHOM JKU3HH .

8 kiacce

YHUCJIAa U BBIYUCJICHUSA I/IppauHOHaﬂmee qucJjia

— IloHnMaTe ¥ MCNONAB30BaTh MPEACTABICHUS O PACHIMPEHUU UYHCIIOBBIX
MHOJKECTB .

— CBoOogHO  omepupoBaTh  TMOHATUAMM:  KBAAPATHBIA  KOPEHb,
apu(MeTnyecKuil KBaJpaTHBIA KOpPEHb, HPPALMOHAIBHOE YHCIO; HaXOIUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, HCIOJIb3YS MPU HEOOXOAMMOCTH KaJbKYJISATOP;
BBINIOJIHATh MPE0Opa30BaHUsl BBIPAKEHUN, COAEPKAIIMX KBAJpAaTHbIE KOPHH,
VCIIOJIB3Ysl CBOMCTBA KOPHEM .

— Hcrnonp30BaTh HaYaJIbHBIE PEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIYUCICHUM; U300paXkaTh EHCTBUTEIbHbIC
Yyciia TOYKaMU Ha KOOPAUHATHOU IPSIMOM .

— Hcnonbs30Bath 3anucu OOJIBIIMX U MAJIbIX YUCEI C TOMOIIBIO 1€CSITUUHBIX
npobeit u creneHeil uncna 10; 3amuchiBaTh M OKPYIJISATh UYMCIOBBIE 3HAYCHHS
pEAIBHBIX BEJIMYMH C UCIIOJIBb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM .
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leaumoctnb
— CB00OJIHO OIEpUpPOBAThH IMOHATHEM OCTaTKa IO MOJYII0; MPUMEHSTh
CBOWCTBA CPABHEHUU 10 MOJYJ0; HAXOAUTh OCTATKU CyMMBI U MPOU3BEACHUS 110
JTAHHOMY MOZYJIIO .

ajiredpanvyecKue BbIPAKECHUS
J{po0HO-paniuOHAIbHbIE BHIPAKEHUS
— HaxonuTth A0mycTUMBIC 3HAYCHHSI TTIEPEMEHHBIX B IPOOHOPAIIMOHAIEHBIX
BBIPAKEHUSAX .
— [TpuMeHsSITh OCHOBHOE CBOMCTBO pallMOHAILHON JPOOH .
— BrpmonHATe TmpuBeneHHE — airedpamdyeckux apodOel Kk - ollemy
3HAMEHATEITI0, CII0KEHHE, YMHOXKEHHE, JISTICHUE allreOpandeckux Apooei .
—  BbINONHATE  TOXKACCTBEHHBbIE  MPEOOpa3OBaHUs  PALMOHAIBHBIX
BBIPAKCHUMH .
— [IpumMensaTs npeoOpa3zoBaHus BEIPAKEHUM I PEIICHUS Pa3TUYHbIX 3a1a4
13 MaTEMATUKH, CMEKHBIX IIPEJAMETOB, U3 PEabHON MPAKTUKH .

Crenenu
— IlpuMeHsATh MOHSATHE CTENEHU C IEIbIM I[OKAa3aTesieM, BBIMOJHSIThH
npeoOpa3oBaHMsl BEIPAKEHUH, COIEpIKAIIUX CTEIICHH C IIEJIBIM ITOKA3aTelIeM .

HNppanuoHajbHble BHIPAKEHUS

— HaxomuTh [OMyCTUMBbIE 3HAUYEHUS TEPEMEHHBIX B BBIPAKEHUSIX,
coJiepKamux apuMeTHICCKHE KBaIpaTHBIC KOPHH .

— BBINOIHATE MpeoOpa3oBaHusl UPPAIMOHATBHBIX BBIPAKEHUHN, UCIIONb3YS
CBOMCTBA KOPHEW .

YPABHEHUS U HEPABEHCTBA

— PemaTte KBagpaTHbIC YpaBHEHUS .

— Pemars 1poOHO-paliioHanbHbIE YPABHEHUS .

— PemaTte JIuHENHHBIE ypaBHEHHs C IApaMETPAMH, HECIIOKHBIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C IMAPAMETPAMH .

— IIpoBoauTh HccnenoBaHus YPaBHEHUM U CUCTEM YPABHEHHM, B TOM YHCIIE
C TMpUMEHEHHEeM TpaduyecKux MpeIcTaBiIeHU (yCcTaHaBIMBAaTb, HMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp .) .

— IlepexoauTs OT CIOBECHON (POPMYIMPOBKH 3a/1a4M K €€ aareOpanvecKkoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WA CHUCTEMBI YypPaBHEHHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJYYEHHBIN PE3YIbTAT

— IIpuMeHsTh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB [IJII CPAaBHEHUS, OLICHKHU;
peliaTh JIMHEWHbICE HEPABEHCTBA C OJHOW IEPEMEHHOW M WX CHUCTEMBI;, 1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXXECTBA PEIICHWNA HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB .
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byHkuuun

— IloHMMaTh ¥ UCIIOJIB30BATh (PYHKIIMOHAIbHBIE MIOHATHUS U SA3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYCHMs); ONPEACNATh 3HaueHHWE (PYHKIHUU MO 3HAYEHUIO
apryMEeHTa; ONpeAeATh CBOMCTBAa (PyHKIMHU 1O €€ TpaduKy .

Z’y:X37y:k’y:k’ — —
— Crtpourtb rpaduxu QyHKIMiA Y = X
X X
vy =| X | onuchIBaTh CBOICTBA YUCIOBOM (DyHKIWU 10 €€ rpaduKy .

9 ki1acce

YHCJIa ¥ BLIYMCJICHUS

— CB00OJHO OMNEPUPOBATh MOHATUSMH: KOPEHb N-U CTEMEHH, CTENCHb C
palMOHAIBHBIM TOKA3aTEJIEM; HAaXOJHWTh KOPEHb N-H CTENEHHW, CTENEHb C
pallMOHANIbHBIM TIOKa3aTeeM, HCMOJb3ysl MPU HEOOXOAUMOCTH KaJbKYJISATOD;
IIPUMEHSTH CBOMCTBA KOPHS N-U CTENEHU, CTEIIEHH C pallHOHATIbHBIM ITOKA3aTEIIEM .

— Hcnonbp30BaTh MOHATUE MHOKECTBA JICUCTBUTEIBHBIX YHACEI TPU PEIICHUN
3aJ1a4, MPOBEJICHUH PACCYKICHUMN U JI0KA3aTEIIbCTB .

— CpaBHUBaTh W YyHOPSAJA0YMBATH JICMCTBUTEIbHBIC YHUCIA, OKPYIJIATh
JICVICTBUTENBHBIC YKCIA, BBIMOJHATh MPUKUJKY PE3YJIbTaTa BBIYUCICHUH, OLICHKY
YUCIIOBBIX BBIPAKECHUU .

MHoOroujeHbl

— CB00OOJHO OMEpHpPOBaTh MOHATHEM KBAJPATHOTO TPEXUJICHA; HAXOAUTh
KOPHU KBAaJPaTHOTO TPEXUIICHA .

— PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA JIMHEWMHBIC MHOKHUTEIH .

YPaBHEHMSI M1 HEPABEHCTBA

— Pemrars nMHENHbIE U KBaAPATHBIE YPABHEHNUS, YPABHEHUS, CBOASIIUECS K
HUM, IpOOHO-pAllMOHAIbHBIC YPABHEHHUS .

— PemaTte HeCJIOXKHBIE KBaJAPATHBIE YPABHEHUS C TAPAMETPOM .

— Pemate JinHElHbIE HEPABEHCTBA, KBAIPATHBIEC HEPABEHCTBA; UCIIOJIb30BAThH
METOJI MHTEPBAJIOB; M300pa)kaTh pPEIICHUE HEPaBEHCTB Ha YHUCIOBOM MPSMOIi,
3aIlMCBIBATh PELICHUE C IOMOILBIO CUMBOJIOB .

— Pematp cucTtemsbl IBYX JIMHEHMHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMHU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISIETCS JIMHEWHBIM .

— PemaTte HECIOKHBIE CUCTEMBI HEJTMHEWUHBIX YPABHEHUM C ITapaMETPOM .

— IlpumeHsTh MeETOIbI PABHOCUJIBHBIX MpeoOpa3oBaHUM, 3aMEHBI
NepeMEHHOM, rpaduyecKoro MeToa Npy pelieHuu ypaBHeHu 3-i u 4-i cteneHei

— Pemath cHCTEMBI JIMHEHMHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAOIMHWEC KBAaAPaTHOC HCPABCHCTBO, I/I306pa}KaTB pEeICHUE CHCTEMBI
HCPABCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIIMChIBATh PCIICHUC C ITOMOIIBIO CUMBOJIOB .
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— Pemare ypaBHEHHs, HEPABEHCTBA M HUX CHUCTEMBbI, B TOM YHCJIE C
OTPAaHUYEHUSIMHU, HAIPUMED, B LEIBIX YNCIIAX .

— IIpoBOINUTH KCCIIEIOBAHUS YPABHEHUH U CUCTEM YPaBHECHUH, B TOM YHCIIE
C TpHUMEHEHHEM TpadUyecKuX TPeACTaBlIeHU (yCTaHABIMBATh, HMEET JIA
YpaBHEHHE WJIM CUCTEMa YPaBHEHHH PEIICHHS, €CITM UMEET, TO CKOJIBKO, U TIp .) .

— PemaThe TeKCTOBBIE 3ajaud ajareOpandyeckKuM CIIOCOOOM C TOMOIIBIO
COCTAaBJICHUS YPABHECHHM, HEPABEHCTB, UX CUCTEM .

— Hcnonb30BaTh ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI JIJISI COCTaBIICHUS
MAaTEMATUYECKOW MOJIENIA pPEAJbHOM CUTyallUd WM TPUKIAJIHOW 3a1a4H;
MHTEPIPETUPOBATH MOJTYUYCHHBIE PE3YJIHTAThI B 3aJJTAHHOM KOHTEKCTE .

DyHKIHMH

— CB0O0OOJHO OmepupOBaTh MOHATUSMHU: 3aBUCUMOCTb, (YHKIMS, rpadukx
GyHKUMH, TpsAMas OPONOPLHUOHAIBHOCTb, JHHEHHas (yHKIUsA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oia, KycCouHo-3a/laHHast GyHKIIHS .

— MHccnenoBate ¢QyHkiuio mo e€ rpaduky, ycTaHaBIMBaTh CBOICTBa
(GyHKUMA: 00JACTh OMNpEAENICHHUsS, MHOKECTBO 3HAY€HUM, HyIH (QYHKIHH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKHM BO3pacTaHusi U yObIBaHUS,
YETHOCTH/HEUETHOCTh, HAMOOJbIIEE U HAMMEHbBIIIEE 3HAUEHUS], ACUMITOTHI .

— Pacno3naBaTe KBajgpaThyHyro (QyHKLIHIO 1O (Qopmyse, MPUBOIUTH
IpUMEpPHI KBaIPATUUHBIX (YHKIUN U3 peanbHON )KU3HU, (PU3UKH, TEOMETPUH .

— Omnpegenarb NoJIOKEHUE Trpapuka KBaJpaTUYHOW (yHKIMH B
3aBUCHUMOCTH OT €€ KO3((HUIIMEHTOB .

— Crpouth rpaduK KBaApaTUYHOM (DYHKIIMH, OINHUCHIBATH CBOMCTBA
KBaJIpaTUYHOU QPYHKIMU N0 €€ rpaduKy .

— Hcnons30BaTh CBOMCTBA KBAIpaTUIHON (DYHKIIMH JIJISl pEIICHUS 3a/1ay .

— Ha npumepe kBagparnynoit GyHKIMH cTpouTh rpaduk pynkmuu y = af (kx
+ b) + ¢ ¢ momorrsio mpeobpazoBanuii rpaduka pynkmun y = f (X) .

— WmoctpupoBath ¢ MOMOIIbIO TpaduKa pealibHyl0 3aBUCHUMOCTb WIIU

MpOIECC MO HMX XAPAKTEPUCTUKAM . apu(pMeTHYECKAsds M TeoOMeTPpHYeCKas
nporpeccuu

—  CBoOOmHO  omepupoBaTh  MOHATHSMHU:  TOCIIEIOBATEIbHOCTb,
apumeTryeckas ¥ reoMeTpuiecKkasi IpOTPECCHH .

— 3aiaBaTh MOCJIEI0BATEIbHOCTH Pa3HBIMH CIIOCOOAMU: OMUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM .

— DBBINOAHATS BBIUKCICHHUS C HUCIOJB30BaHHEM (QOpMyaT N-TO WieHa
apu(pMETUYECKON U reOMETPUUECKON MPOTrpeccuil, CyMMbI IEPBBIX N UJICHOB .

— HM3oOpaxaTh 4jeHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH .

— PemaTe 3a1a4u, CBA3aHHBIE C YUCIOBBIMU IIOCIEI0BATEILHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 PeaJbHOU KHU3HU (C UCMOIb30BAaHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTUH) .
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— Pacmo3naBaTte W TPUBOIUTH MPUMEPH KOHEYHBIX U OECKOHEUHBIX
MOCJIEIOBATEIBHOCTEH,  OIPAaHUYEHHBIX  MOCIEAOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBaIOUIUX ) MOCJIEI0BATEILHOCTEH .

— HwmeTp mnpeacraBieHUE O CXOJWMOCTH TOCIENOBATENbHOCTH, YMETh
HAXOJIUTh CyMMY O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM MPOrPeccuu .

[IpuMeHsATh METOJ MATEMAaTUYECKON MHIYKIIUU TIPU PEIICHUH 33/1a4 .
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TemaTnuyeckoe IJIAHMPOBAHME Y4eOHOT0 Kypca (1o rogamM o0ydeHus )

7 xnacc (136 u)

HasBanwue pasnena (Tembl)
(4mcio 4acoB)

OcHoOBHOE COACPIKAHUC

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHIHXC5I

Ynucna ¥ BBIYUCIICHUS:
PanmonanbHbIe qrcna
(moBTopenue) (11 u)

PannonansHpie  4wMcna.
CpaBHeHue, ynopsiouuBaHue 1
apudmMeTHYeCcKre JEUCTBUS C

palrOHAJIbHBIMHA YU CJIaMHU.
Yucnosas npsamasd, MOJYJIb
qucia. HpOHeHTBI, 3aIIMCh

IPOIICHTOB B BHUJE ApOOH U
IpoOu B BUJAE MPOLIEHTOB. Tpu
OCHOBHBI€ 33J1a41 Ha IIPOIICHTHI.
Pemenne TEKCTOBBIX  3ajau
apu(PMETUYECKUM  CIIOCOOOM.
Pemenne 3amau w3 peanbHOU
OpaKTUKH HAa 4YacTu, Apoou,

IIPOLICHTHI, IIPUMEHEHUE
OTHOLIEHUN W TPONOPUHUNA TIPH
peuieHun  3amad.  PeanbHbie

3aBUCUMOCTH; PEILICHUE 3a1a4
Ha IBUJKEHUE, padoTYy, MOKYIIKH,
HaJIOTH

CucremaTu3upoBaTth U Oo0oramarb 3HaHUs 00
OOBIKHOBEHHBIX U JIECATUYHBIX Ap00Osix. CpaBHUBATH U
yOOpsSAOYMBaTh  JIpoOH,  MpeoOpa3oBbIBasg  IMPH
HEO0XOUMOCTH JECATUYHBIC npobu B
OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B JCCATUYHBIC, B
YACTHOCTH, B OECKOHEUHYIO JECATHYHYIO JpOOb.
[IpumensiTb pazHooOpa3Hble CIOCOOBI U TMPUEMBI
BBIYKCIICHUS] 3HAYEHUH JPOOHBIX BBIPAXKEHUMU, CO-
JepKalMX OOBIKHOBEHHbIE U JECSITHUYHBIE IPOOU:
3aMEHATh MPU HEOOXOJUMOCTH JECATUUYHYIO ApOOb
OOBIKHOBEHHOM U  OOBIKHOBEHHYIO JIECSITHYHOM,
NPUBOJIUTH BBIpaKEHUE K opMe, Hanbosee yao0HoH
JUIsL  BBIYMCIIEHUH, TpeoOpa3oBbIBaTh  APOOHBIE
BBIPDAKECHHSI HA YMHOXKEHUE M JIEJICHUE JECATUYHBIX
npoleil K NeWCTBUSIM C IENbIMH 4YKcCiIamMu. Pemathb
3aJlayd  HAa 4YacTH, HPOLEHTHI, MPOMOPIUH, Ha
HaxoXJeHue aApodu (TpoleHTa) OT BEIUYUHBI U
BEIMYMHBI 1O €€ apodu (mpoueHty), Apoou (mpo-
LIEHTa), KOTOPbIM COCTaBIseT OJHA BEJIWYMHA OT
npyroii. IlpuBomuTh, pa3duparh, OIEHUBATH pa3-
JIMYHbIE PEIIEHUs, 3aMTMCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Mmarematuka. 7—9 ximaccel 31 Mcnoap3oBaTh
TaOJUIBI, CXEMBI, YEpPTEeXKH, JpPyrHe CpeAcTBa
MPEJICTAaBJCHUST JAHHBIX TMPU PEUICHUH 3aJIayuH.
PacnosnaBath u  OOBSCHATH, ONHpasCh  Ha

ONpeeNeH s, MPSIMO POMOPLMOHATIBEHBIE U 00PATHO
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MIPONIOPLIMOHAJIBHBIE 3aBUCHUMOCTH MEXKY
BEJIMYMHAMU; MIPUBOJIUTH MIPUMEPBI 3THUX
3aBUCHUMOCTEM W3 PEaJbHOrO0 MHUpa, W3 JPYrux
y4eOHBIX IIPEAMETOB. Pemrars IIPAKTUKO-
OpUEHTHPOBAHHBIC 3a7]auM, Ha MPUMEHEHHUE JIpoOeH,
MPOLICHTOB, PAMOU 151 oOpaTHOM
MIPONOPLMOHAIBHOCTEN, MPONOPLUI

@ynxkiun: KoopauHate! n
rpaduxu. Oynxun (17 9)

KooanHaTa TOYKH Ha

MIPSIMOU. Yucnossie
MIPOMEKYTKHU. Paccrosinue
MEXTY JIBYMSI TOYKaAMH
KOOPJIMHATHOM MPSMOI.
[IpsimoyronbHas cucTreMa
KOOpAUHAT. AOcmucca 51
opJIMHaTa TOYKH Ha
KOOpJIMHATHOM IJIOCKOCTH.

[Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu. Urenue rpadukon

peAbHBIX 3aBUCUMOCTEM.
O yHKIIMOHAIBHBIE

3aBUCHUMOCTH MEXKY
BEJIMYMHAMU. [TonsiTue
byHKIIUU. OyHKIHS KaK
MaTeMaTu4yecKas MOJIETb

peanbHOTO TIporiecca. OGnacTh
onpeeIeHUs u 00J1acTh
3HayeHuM (QyHKuu. CrocoObl
3amanust  QyHkiuu. ['paduk
byHKIIUN

N3ob6paxkath Ha KOOPJUHATHOU MPSMOU TOYKH,
COOTBETCTBYIOIIME 3aJJaHHBIM KOOpAMHATaM, JYyYH,
OTpE3KH,  WHTEpBAJbI;  3alUChIBaTh  MX  Ha
anredpandeckoM si3bike. OTMEUaTh B KOOPJIMHATHOU
IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpAUHATaM;
CTPOUTh TpaUKd  HECIOXKHBIX  3aBUCHMOCTEM,
3aJlaHHbIX (OpMyJlaMH, B TOM YHCJIE C IOMOIIbIO
uuppoBeIX Jaboparopuil. IIpumeHsTh, U3y4yaTh
NpPEUMYIIECTBA, HHTEPHPETUPOBATh TrpaduuecKkuit
Croco0 TMpPEACTABICHHUS M aHanu3a pa3HooOpazHOMH
KU3HeHHOW wuH@opmanuu. OcBauBaTh MOHSITHE
byHKUINH, OBJIAJIEBATH (yHKUIHMOHATBHOM
TepMuHoJiorueil. Haxonuts o0nacTh omnpejeieHus: u
obnmacte  3HaueHud  ¢yHkuuu.  Mcmonb3oBaTh
pa3JInYHbIE CIIOCOOBI 3a1aHus GyHKLIMH.
Hcnonb3oBaTh CcBOWMCTBA (DYHKIMN [JIs1  aHamu3a
rpauKoOB peasbHBIX 3aBUCUMOCTEH (HyIH (yHKIIUU,
MPOMEKYTKHU 3HAK NOCTOSIHCTBA  (DYHKIIHH,
MPOMEXKYTKA BO3pacTaHus W YObIBaHUS (GYHKIINH,
HauOoJIblIIee U HAUMEHbIIIeEe 3HaYeHUS (DYHKIIVH)




AnreOpaundeckue Bripaxkenune c OBnazeTs anredpanuyeckol TEPMUHOJIOTHEH U
BBIDAKECHUA: BbIpaxkeHUss € | IEPEMEHHBIMU. 3Ha4YeHHE | CHMBOJIMKOW, NMPUMEHATh €€ B IPOLECCE OCBOEHUS
nepeMeHHbIMHU (7 1) BBIPAKEHUSI C TIEPEMEHHBIMU. | yU€OHOTO Marepuarna. Haxomute  3HaueHus

[IpencraBienne 3aBUCUMOCTH | BBIDQKEHUHW C  IEPEMEHHBIMM NPH  3aJaHHBIX
MEXIy BEIMYMHAMH B BHJE | 3HAUCHUSIX [IEPEMEHHBIX; BBIIOJIHATH BBIYUCIICHUS T10
dbopmynbl.  Bberuucnenuss  mo | GopmyiiaM, JOMYyCTUMBbIE 3HAUSHUS TIEPEMEHHBIX
dbopmynam

YpaBHEHUST U CHUCTEMBI YpaBHeHHe C  OJHOM Pemate nuHENMHOE ypaBHEHHE C  OJHOWU
YPAaBHEHHM: JInHelHbIE | IEPEMEHHOM. Kopens | nepemen- HOM, NpUMEHSs IIpaBWIAa IIepexona OT
ypaBHeHus (10 ) YPaBHEHUS. CBoJCTBa | HICXOJTHOTO YpaBHEHUSI K PaBHOCUIBHOMY €My OoJee

YpaBHEHUM Cc OJIHOM | mpoctoro Buaa. [IpoBepATs, ABISAETCA JIM KOHKPETHOE
MEepeMEHHON. PaBHOCHJIBHOCTB | YMCIIO KOPHEM ypaBHEHUSA. ONpenensiTh YUCI0 KOPHEN
YpaBHEHUN. YpaBHEHUE Kak | IMHEHHOI'O YpaBHEHUs. Pemats TMHENHOE YpaBHEHUE,
MaTeMaTU4yecKas MOJENb | copepkamee 3HaK monayisa. CocraBisTe M pemarh
peanbHOM cuTyauuu. JIMHEHOE | ypaBHEHME I10 YCIIOBHIO 3a- Ja4M, NHTEPIPETUPOBATH
YPaBHEHHE C OJIHOU | B COOTBETCTBUHU C KOHTEKCTOM 3aJa4yd I10Jy4YECHHBIN
nepeMeHHOW. YHWCio KOpHEM | pe3ysbraT

JIMHEUHOTO YpaBHEHUS.

Pemienne TeKCTOBBIX 3amay C

ITOMOII[BIO JIMHENHBIX

YPaBHEHUM. JInnenHoe

ypaBHEHUE, COJepKaliee 3HaK
MOTYJIsT

YUncna ©  BBIYMCIICHUS:
Crenenp ¢ HaTypaJIbHBIM
nokazareseM (6 )

CreneHp ¢ HaTypaJIbHBIM
MOKa3aTejieM M €€ CBOMCTBA.
3anuch, YHciIa B JICCATHUYHOMU
MO3UIIMOHHOU CHUCTEME
CUMCJICHUS

[IpuBOAMTE YMCIOBBIC M OYKBEHHBIC MPUMEPHI
CTCTICHU C HATypaJbHBIM TIOKa3aTejeM, OOBICHSIA
3HA4YEHHUS OCHOBAHMS CTENEHHU U IOKAa3aTeNsl CTEIEHH,
HaxOJUTh 3HAYECHUS CTENeHeW Buaa an (a — mroboe
palMOHAIIBHOE YHCII0, N — HATYpPaJIbHOE YHCIIO).
[ToHrMaTh CMBICII 3aIIMCH OOJIBIINX YHUCEII C HOMOIIBIO
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JECATUYHBIX Ipo0ei u cTeneHel uncna 10, mnpuMeHsITh
WX B PEATbHBIX CUTYaITUsIX

Anrebpandeckue
BbIpaKeHHs: MHorowiensl (23

4)

Onaounensl. OpHOYIIEH
craHgaptHoro Buaa. CreneHb
OJIHOYJICHA. MHOTOYJICHBI.
MHoroujeH CTaHJIapTHOTO
Bujga. CreneHbr MHOro4iIcHa.
Crnoxenue, BBIYUTAHUE,
YMHOKEHUE u JICJTICHUE
MHoroujieHoB. [IpeoGpa3zoBanue
11€JI0TO BBIPAKCHUSA B
MHOTOYJIEH. Kopanu
MHOTOYJICHA. ToxnecTBo.
ToxaecTBEeHHBIC
npeodpa3zoBaHus
anreOpanyecKux  BbIpaKCHUH.
Jloka3aTenbCTBO TOXKIAECTB

OBnaners anreOpanveckoil TEPMHUHOJIOTHEH U
CHUMBOJIMKOW, TIPUMEHSITh €€ B IPOIECCE OCBOCHHS
yueOHOoro wmatepuana. I[IpuBOAWTH OJHOWIEH W
MHOTOYJICH K CTaHmapTHOMy Buay. Omnpenensrsb
CTETICHU OJIHOWICHA W MHOTOWICHA. BBIOIHITH
YMHOXXEHHE OJHOWICHA HAa MHOTOWICH. BBIMONTHATH
CIIO)KEHUE, BBIYUTAHWE, YMHOXCHHE W JCIICHHE
MHOrO4WwJIeHOB. HaxoauTe KOpHM  MHOTOYJIEHA.
dopmynupoBaTh ONPeIeIeHNE TOXKISCTBEHHO PABHBIX
BBIPAKEHU. Hcnonp3oBath IIpaBuia TS
JI0Ka3aTeIbCTBa TOXK/IECTB. BrImonaHATh
TOXKIECTBEHHBIC TPEOOPa30BAHUS IEJIOTO BBIPAKEHHUS
B MHOTOWICH MNPUBEICHHEM MOIOOHBIX CIIaraeMbIX,
packpeiTieM CKOOOK. OCyIIECTBIATh pPa3lIoKEeHUE
MHOT'OYJICHOB HAa MHOXKUTEIIM ITyTeM BBIHECEHHS 3a
CKOOKHM OOIIEro MHOXKHTEIISI, METOJI0M TPYIITHUPOBKHU.
[MpumeHsTh TpeoOpa3oBaHUE MHOTOWICHOB IS
peIIeHHs PA3JINYHBIX 3a/1a4 U3 MATEMATHKH, CMEKHBIX
NPEIMETOB, U3 pPealbHON MPAKTUKU. 3HAKOMHUTHCS C
UCTOpHEH pa3BUTUS MATEMAaTHKU

AnreOpandeckue ®opMyIibl COKPALLIEHHOTO OBnazeTh anredpanueckol TEPMUHOJIOTHEH |
BBIPAKEHUS: YMHOKEHHUSI: KBAJpPaT CYMMbl M | CAMBOJIUKOM, MPUMEHSTh €€ B IPOILIECCE OCBOCHMS
KBaJpar pa3HOCTH JBYX | yueOHOTro Marepuania.

BBIPAKCHUH, KBaJIpaT
@opMyIIbl COKPALIEHHOTO CYMMBI HECKOJIbKHUX BBINONHATE TOXJIECTBEHHbIE MPEOOPA30BAHMUS
ymMHOxeHHUs (14 u) BBIpQXEHUM, KyO CyMMBI U KyO | IIeJIOTO BBIPQXKEHHsI B MHOTOWIEH IPHUBEACHUEM
Pa3HOCTU JBYX BBIPAXEHUH, | MOJOOHBIX CIAraéMblX, PACKpPBITHEM CKOOOK, C
Pa3HOCTh  KBaJpaToB  JIBYX | UCIIOJb30BaHUEM bopmyn COKpaIEHHOTO




BBIPOKCHUH, IPOU3BEICHUE
Pa3HOCTH ©  CYMMBI  JIBYX
BBIPOKCHUN, CyMMa M Pa3HOCTh
KyOOB  JIBYX  BBIPQXCHHIA.
PaznoxxkeHne MHOrodjieHa Ha
MHOYKUTEJIH. Brinecenue
001IIero MHOXHUTEIIS 3a CKOOKH.
Mertoa rpyIImupOBKH

YMHOEHHS. Ocy1ecTBisATh Pa3JI0KEHUE
MHOT'OYJICHOB HAa MHOXKMTENIM IYTEM BBIHECEHHUS 32
CKOOKH 00ILIEr0 MHOKUTEINSI, METOJIOM IPYIITUPOBKH,
NpUMEHEHUs (HOPMYJBI COKPAUIEHHOTO YMHOMKCHHS.
[IpumensiTh TpeoOpa3oBaHUE MHOTOWIEHOB  JJIf
pelIeHns pa3JInYHbIX 3a7a4 U3 MAaTEMAaTUKU, CMEXHBIX
MPEJAMETOB, U3 PEAJbHON MPAKTUKUA. 3HAKOMUTHCS C
UCTOPUEN Pa3BUTUSA MATEMATUKU

Yucna W BBIYUCIICHUS:
Hemumocts (10 )

J1eIMMOCTD LICIBIX YHCE]I.
CaoiictBa nenmumoctu. [Ipocteie
¥ COCTaBHbIC yncia. YETHBIE U
Heu€THble uwncna. [IpusHaku
nenuMmoctv Ha 2, 4, 8, 5,3, 6,9,
10, 11. Ilpu3Haku nO€IUMOCTH
CYMMBI U TIPOU3BEICHUS LIEBIX
YHACEeJI MpU PEUICHUM 3a]ad.
HauOomnpmmii o0 1eIuTenb
¥ HauMEHBIIIEE O0IIee KpaTHOE
IBYX uncen. B3auMHO mpocTtbie
yucia. Anroputm EBximpa.
Henenue C OCTaTKOM.
CpaBHEHUd LENBIX YHCEN IO
MOJIYJIFO HATYypaJIbHOT'O YHCIIa

[IpumensaTe cBolicTBa nenuMocTtd. lIpuBoanuTh
MpUMEPHl M PaClO3HaBaTh IPOCTHIE UM COCTABHBIC
yycia, 4€THbIE W Hed€THhle uucaa. Jloka3plBaTh H
MIPUMEHATH MIPU3HAKHU JeTUMOCTH Ha 2, 4, 8, 5,3, 6,9,
10, 11, mpu3HaKK AEITUMOCTH CyMMBbI U IPOU3BEICHUS
nenelx uyuced. Haxomnte HamOonpmuii  oOIIMI
JeTUTENb W HaW- MEHbIlIee O0OIlNee KpaTHOE ABYX
yucell. Peliars NpakTUKO-OpUEHTUPOBAHHBIC 3aJ1auH,
MCMOJIb3YS HaWOOJIBIINH o0 JICTUTEIID,
HauMEHbIIIee  o0Imee  KpaTHOE  JABYX  YHCEIL
Pacnio3naBaTh B3aMMHO MpoOCThie uucia. [IpumeHsTh
anroput™ EBkimpga. mMarematuka. PopMynaupoBaTh
OnpeAeIeHUs NCIMMOCTH HAIIEI0, YUCEI, CPABHUMBIX
M0 JAaHHOMY MOJYJII0. BBIMOMHATE JeneHue ¢
OCTaTKOM

OyHKINU: JInnennas

bynkuus (16 u)

Jluneiinas QyHknus, eé
cBoiicTBa. ['paduk nuHEHOU
dbynaknuu. 'paduk pyHkIum y =
X]. Kycouno-3anannbie
byHKIIUN

Pacno3naBath nuHelnyo GyHkiuio y = kx + b,
OIKUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHUM
kodddummenToB k u b. Ctpouts rpaduku TUHEHHON
byHkuud, QYHKOUM y = |X|, KyCOYHO-3a/laHHOMN
bynkuuu. Vcnonb3oBaTh 1HQPPOBBIE pPECypehl s
nocTpoeHus: rpadukoB GYHKIUA W U3YYCHHUS HUX
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CBOMCTB. [TpuBoIHUTH IPUMEPHI JIMHEUHBIX
3aBHCUMOCTEMN B PEAIbHBIX MPOLIECCAX U SABJICHUSIX

VYpaBHEHUS U CHUCTEMBbI
YPaBHEHUI: Cucremsbl
JUHEWHBIX ypaBHeHul (14 1)

YpaBHeHHe C  IBYMs
MIEPEMEHHBIMU. I'paduxk
JIMHEWHOTO YPAaBHEHUS C JIBYMS
NIEPEMEHHBIMH. Cucremsbl
JIMHEVHBIX YPAaBHEHUHN C JIBYMs
nepeMeHHbIMU.  ['paduueckuit
METOJl  pElIeHUuss  CUCTEMBI
JIMHEVHBIX YPaBHECHUU C JBYMs
IIEPEMEHHBIMH. Pemenune
CHUCTEM JIMHENHBIX YPaBHEHUH C
IBYMs IIEPEMEHHBIMU METOJ0M
IOACTAaHOBKM W METOJAO0M
cnoxkenuss.  Cucrema  IBYX
JIVMHEVHBIX YPaBHEHUUN C JIByMs
NEPEMEHHBIMM ~ KAaK  MOJEIb
pEaJIbHOU CUTYAIUU

Crtpouth B KOOPAMHATHOM IUIOCKOCTH Tpaduk
JUHEWHOTO YPaBHEHUS C JBYMsS IIE€PEMECHHBIMY;
HOJIb3YSCh TPAPUKOM, IPUBOAUTH IPUMEPHI PEIICHUS
ypaBHeHus. HaxomuTe pemeHue CUCTEMBI JBYX
JUHEWHBIX YPABHEHHM C JBYMs II€PEMEHHBIMH.
CocTaBisATh M pemaTh CUCTEMY JBYX JIMHEHHBIX
YPaBHEHUU IO YCIIOBHIO 3a1a4M, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJayd IIOJyYEHHbIN
pe3yabTar

IloBTOpEHHE 51
0000m1eHue (8 )

[ToBTOpEHNE  OCHOBHBIX
MOHATUHA W METOJOB Kypca 7
Kj1acca, 0000IeHIe 3HAHUH

BriOupaTth, NpUMEHATH OLIEHUBATH CIOCOOBI
CpPaBHEHUSl YHUCEJ, BBIYUCIECHUN, TOXKIECTBEHHBIX
npeoOpa3oBaHuil  anreOpandecKux  BBIPAKCHUI,
pEIICHUsI. YPABHEHUN U CUCTEM YPAaBHEHHUM, 3aJaHus
byHKIMIA, aHaMM3a W TOCTPOSHUS UX TPaUKOB.
Hcnons3oBaTh (GyHKUIHOHATBHO-TpapUUYECKUe
NpeAcTaBleHus sl pemienus 3agad. OcyliecTBIsATh

CaMOKOHTPOJIb BBIITOJIHSIEMBIX JNICUCTBUU u
CaMOMPOBEPKY pe3yJbTaTta BBIUMCJICHHUH,
nmpeoOpa3oBaHMii, MOCTpOoeHUM. Pemare 3amaun u3
pEATbHOW  KW3HH, NPUMEHITh MAaTEMATHUYECKHUE

SHaHUA JJIA PCHICHHA 3aJa4 M3 APYIrux HIpCcIMCTOB.




Pemrate TEKCTOBBIC 3a7ay, CpaBHUBATh, BBHIOMPATH
CIIOCOOBI PEIICHUS 3aa4H

8 kiace (136 4)

Hasanwue pasnena (Tembl)
Kypca (41CiI0 4acoB)

OcHoOBHOE COACPIKAHUC

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHIHXC5I

YpaBHeHUs 151
HepaBeHcTBa: Hepasenctra (20

4)

Yucnosbie HCPAaBCHCTBA.

CaoiicTBa YU CJIOBBIX
HEpaBEHCTB. Jloka3aTenbCTBO
HepaBeHCTB. HepaBeHcTBO ¢
IIEPEMEHHOM. Crporue 51
HECTPOTHUE HEPABEHCTBA.
CnoxxeHne W yMHOYEHHE
YHUCIIOBBIX HEPABEHCTB.
OuenuBanue 3HAYCHMUS
BBIPAKECHUS. [lonsiTne 0
pEIIEHNN HEPABEHCTBA C OJIHOU
IIEPEMEHHOMU. MHO%k€eCTBO
peleHni HEpPAaBEHCTBA.
PaBHOCHIIBHBIE ~ HEpPaBEHCTBA.

HepasencTBo-ciencraue.

Yucnossie IIPOMEKYTKHU.
JIluHeniHOE  HEPaBEHCTBO  C
OJHOU MIEPEMEHHOU u
MHOECTBO €0  PEIICHHM.
Pemenue JTIUHEWHBIX
HEPABEHCTB Cc OZHOU
MIEPEMEHHOM. Cucremsl

JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM. Pemenue

DopmMyIMpoOBaTh CBONCTBA YU CJIOBBIX
HEPABEHCTB, WIUIIOCTPUPOBATh UX HA KOOPJAWHATHOU
npsIMOM, JTOKa3bIBaTh anreOpanyecku. OlleHUBATH
3HAQYECHUSA BBIPAKECHUSA, HCIOIb3Ys HEPAaBEHCTBA
[IprMeHATh CBOKCTBA HEPABEHCTB B XOJ€ PEIICHUS
3amad. OnpenensaTte pPaBHOCHUIIBHBIE HEPAaBEHCTBA.
IIpuBOAUTH IpUMEPHI pELIEHUN HEepaBeHCTB. Pemare
JVHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
CUCTEMbl  JIMHEWHBIX  HEPaBEHCTB, M300pa)kaTh
pelieHrne Ha  YUCJIOBOM  NIPSAMOM, JOKAa3bIBaTh
HEpPABEHCTBA. PemaTte TEKCTOBBIE 3a7a4U C TOMOIIBIO
JIMHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.
HccnenoBarh JIMHEMHOE HEPABEHCTBO C  OJHOU
MIEPEMEHHON € TapaMeTpOM. 3HAKOMUTHCS C UCTOPUEH
Pa3BUTHS aJreOpbl
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TEKCTOBBIX 3a/ad C IIOMOILBIO
JIMHEWHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOU

Uucma W BBIYUCIICHHUS:
KBanpaTusiit kopens (17 u)

KBanparnsie KOpPHU.
ApudmeTnyeckuii KBaJpaTHBIN
KOPEHb M €ro  CBOWCTBA.
[TonsTne UppaLMOHAIBHOIO
4qHCa. JlencTBus C
WppPalMOHATBHBIMU  YUCJIAMH.
CaoiicTBa JNEUCTBUN c
VPPALUOHAIBHBIMA  YKCJIAMH.
CpaBHeHrE  HMppalMOHAIBHBIX
YUCEIL. MHoxecTBO
JICUCTBUTEIBHBIX quCe.
[IpencraBienns 0
pacIIMpPEHUX YU CIIOBBIX
MHOECTB. Jonmyctrumbie
3HAYECHHUS  IIEPEMEHHBIX B
BBIPAKCHUSX, coaepKaIlnx
apudmMeTH4YeCKre KBaJlpaTHbIE
KOPHH. ToxnecTBeHHbIE
npeoOpa3oBaHusl  BBIPAKCHUH,
cojepKammx apupMeTuyecKue
KBaJIpaTHbIE KOPHU

@opMynupOBaTh ONPEAECICHUE KBAJAPATHOIO
KOpHA W3 4YHCla, apuhMETHYECKOrOo KBaJIPaTHOIO
KOpHS. [TpumensTh oneparuio W3BJICUYCHUS
KBaJIpATHOTO KOPHS W3 YHUCIA, UCIOJb3ys IIpU
HEOOXOINMOCTHU KaJIbKYJIATOP. O1eHnBaThH
KBaJIpATHBIE KOPHU LEJIBIMU YACJIAMU U JECITUYHBIMU
JTPOOSIMHU. CpaBHUBATH u YIIOPSI0YMBATh
paloHaIbHbIC u HUppaloHaIbHbIC YHCIIa,
3allMCAHHBIE C TIOMOIIBIO KBAJPATHBIX KOPHEW.
BoInoiHATH onepanuy ¢ UppariioOHaJIbHBIMU YUCIaMU.
HccnenoBathk ypaBHEHHE X2 = a, HAXOJUTh TOYHbBIC U
npuOMKEHHBIC 3HaUYeHWs KopHed mpu a > 0.
UccnenoBath CBOWCTBA KBaJpaTHBIX KOPHEH, MPO-
BOJISI YMCJIOBBIE SKCIEPUMEHTHI C HCIOJIb30BAHUEM
KaJIbKyJsiTopa (KoMrbioTepa). Jloka3biBaTh CBOMCTBA
apu(pMEeTUYECKUX KBaJAPATHBIX KOPHEH; MIPUMEHSATHh UX

1. TpeoO0pa3oBaHUsl  BBIpAKCHUM.  BBITIOTHATH
npeoOpa3oBaHUs BBIPAKCHUU, coaepkKalux
KBaJIpaTHblE KOPHU. BeIpaxkatb mnepeMeHHbIE U3
dbopmyn.  Berumciare  3HaUYGHHMS — BBIPaXKCHUH,

coAepkKallMX KBAaJAPATHbIE KOPHU, WCIOJB3Ys IIpU
HEOOXOJIMMOCTH KallbKyJATOp. Mcmob30BaTh B X0/1€
pelIeHus1 3a7ad  JJIEMEHTapHbIE IPEIACTABIICHUS,
CBSI3aHHBIC C TPUOIMHKEHHBI MU 3HAUCHUSIMU BEJTUYHUH.
3HAKOMUTHCS C UCTOPUEN Pa3BUTHUS MATEMATUKHU




YpaBHeHus 151
HEpPABEHCTBA: KBangpaTtHeie
ypaBHeHus (17 )

KBagpatHoe ypaBHEHUE.
dopmysia KOpHEU KBaAPATHOTO

YpaBHEHHUS. KonunuectBo
JNEUCTBUTEIBHBIX KOpHEU
KBaJpaTHOTO YpaBHEHUS.
Teopema Bwuera. YpaBHeHwus,
CBOJIMMBIE K JIMHEWHBIM
YPaBHEHUSAM WM K KBAIPAaTHBIM
YPaBHEHUSM. KBangpaTHoe
YpPaBHEHHE C  IapaMETPOM.
Pemenune KBaJIpaTHBIX
YPAaBHEHHM C MapaMeTpamu.
Pemenune KBaJIpaTHBIX
YPAaBHEHMM, COIEpkKaALUX 3HAK
MOJYJIA. YpaBHeHUE Kak
MaTeMaTu4ecKas MOJENb

peaibHOM cuTyauuu. Pemenue
TEKCTOBBIX 3aJa4 C IIOMOILBIO
KBaJIpaTHBIX YPaBHECHUU

Pacno3naBate ypaBHEHHS C OJTHON IEPEMEHHOM,
KBaJpaTHble ypaBHEeHUs. Onpenensarb paBHOCUIIbHbBIC
ypaBHEHUs. [[puMeHITh CBOMCTBA YPABHEHUM C OJTHOM

nepeMeHHoil.  3amucbiBaTh  QOpMyTy — KOpHEH
KBaJpaTHOTO  YpaBHEHMs; pelmarb KBaJIpaTHbBIC
YpaBHEHUS — IIOJIHBIE U HEIIOJIHbIE
Onpenenarb KOJUYECTBO JEHCTBUTEIBHBIX KOpPHEH
KBaJpPaTHOTO YPaBHEHHMUS. Habmonate 17}
aHaIM3UpOBaTh  CBA3b  MEXAY  KOPHAMH U
ko3 purmenTamu KBaJpaTHOTO YPAaBHEHUS.

dopmynupoBaTs Teopemy Buera, a Takxke oOpaTHyIO
TEOPEMY, NPHUMEHATH OTH TEOPEMBI I PELICHHUS
3amad. [IpoBoauTH  MpOCTEHIIME  UCCIENOBaHUSA
KBaJpaTHbIX ypaBHEHUU. Pemarh TEKCTOBBIE 3a/a4U.
3HAaKOMUTBCS C UCTOPUEN Pa3BUTUS MATEMATUKHU

Anrebpandeckue
BBIPAKCHUS:
JpoOHOpaloHanbHbIe
BbIpakeHus (17 1)

Panmonanenbie
BbIpOKEHUS. T0XKIECTBEHHBIC
npeoOpa3oBaHuUs
pallMOHAIBHBIX  BBIPAKCHUH.
AnreOpandeckas TPOOB.
Jomyctumbie 3HAYEHUS
EePEMEHHBIX B IpoOHO-
pallMOHAJIBHBIX  BBIPAYKECHUSIX.
OcHoBHOE CBOWCTBO
anredpandecKou Ipoowu.
Crnoxenue, BBIYHUTAHUE,

3anuceiBaTh ~ anreOpanvyeckue  BBIPAKEHHS.
HaxoguTe nomnycTuMble 3HAYEHHS] TEPEMEHHBIX B
JIpOOHO-pallMOHANIBHBIX  BBIPAKEHUSX. BBINOIHATD
YUCJIOBbIE TIOJCTAHOBKM M BBIYUCIATH 3HAYEHUE
Ipobu, B TOM 4YHCIIE C TOMOIIbIO KaJbKYJSATOpA.
dopMyIHpPOBATH OCHOBHOE CBOMCTBO alNreOpanyeckon
JIpOOH ¥ IPUMEHSTD €T0 IS IPeoOpa3zoBaHus APOOCH.
BrinmonHaTh TOJIECTBEHHbIE npeoOpa3zoBaHus
PALMOHAIBHBIX BBIPAKEHUN. BBINOIHATL NEHCTBUS C
anredpandyecKuMu TpOOSMHU. [TpumensTh
npeoOpa3oBaHus BBIPAXKEHUN JUIsl pelIeHUs 3ajad.
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YMHOKEHUE u JIeJIEHUE
anredpanvecKux IpOoOeii.
BosBenenne  anrebpanueckoi

IpoOu B CTENIECHB

Bripaxkxate mepemenHble U3 (popmyn (bu3nyeckux,
Tr€OMETPUIECKUX, OTIMCHIBAIOIINX OBITOBBIC CUTYAITUN)

YpaBHeHUs 151
HEPaBEHCTBA:

JpoOHO- panuoHaIbHbIE
ypaBHeHus (19 )

JpoGHo-palnmoHanbHbIE
ypaBHeHus. Pemienue poOHO-

paroHaIbHBIX ypaBHEHUH,
CBOJIAIIMXCSI K TMHEHHBIM HITH K
KBaJIpaTHBIM ypaBHEHUSM.
Pemenue IpoOHoO-
paIoHaIbHBIX ypaBHCHHI

METOJIOM 3aMEHBI NEPEMEHHOM.
Pemienne TEKCTOBBIX 3amay C

MTOMOIIBIO IpOoOHO-
pallOHAIbHBIX YpaBHEHUM.
I'paduueckass umHTEepHpeTanus
ypaBHEHU c JIByMS
EPEMEHHBIMU

Pacno3naBath IpOOHO-pallMOHATbHBIE
ypaBHEHUSI. Pemate JTpOOHO-pallMOHATbHbBIE
YpaBHEHMS, CBOJSIIMECS K JIMHEHHBIM WU K

KBaJpaTHBIM ypaBHEHUSIM, HCIIOJIb30BaTh METO/I
3aMEHbl TNEPEMEHHOM. Pelare TEKCTOBBIE 3a]1auu
anreOpanyeckuM  CIocoOOM: NEepeXoauTh  OT
ClIoBecHON (OPMYJIMPOBKH YCIOBHS 3aJayd K
anreOpanyeckor  MoAenu  MyTEM  COCTaBJICHUS
ypaBHEHHUsI; pellaTh COCTaBJICHHOE ypaBHEHUE,
HMHTEPIPETUPOBATH pe3yJbTar. Hcnons30BaTh
rpadMyecKyr0 MHTEPIPETALMIO YPAaBHEHUN C JABYyMS
IIepEMEHHBIMU

Oyukuuu (15 4)

OO6nacTe omnpeneneHus: U
MHO>KECTBO 3HAYCHHUN (PYHKIIHH.
CriocoObl 3a- naHusg (yHKIHM.
I'papux  pynkuuu. Yrenwue
cBOMCTB  (yHKmMM 1O €€
rpaduky. Ilpumepsl rpadukos
byHKIUH, OTpaKAIOIIUX
peasibHbIe npotecchl. DyHKIUH,
OMHCHIBAIONINE  TIPSIMYIO U
oOpaTHYI0 MPONOPIUOHATHHBIC
3aBUCUMOCTH, UX Tpaduku.

Hcnons3oBath GyHKIIMOHATBHYIO
TEPMUHOJIOTHI0O M CUMBOJMKY. Haxoauts o06nactb
ONpEeAENeHUs U MHOXKECTBO 3HAYCHUH (DYHKLIHU.
Beruncnare  3HaYeHHS byHKUUH, 3aJaHHBIX
dbopmyinamu  (Mpu  HEOOXOJUMOCTH HCIIOJIb30BaTh
KJIBKYJISITOP);  COCTaBIATh  TaOJUIBI  3HAYCHUU
¢bynkuun. OnuchiBaTh CBOMCTBA (DYHKIIMM HA OCHOBE
e€ rpaduueckoro mpencraBieHus. Haxomute ¢
noMoiplo rpadpuka (yHKUMM 3HAYEHHE OJHOU W3
paccMaTpUBAaEMbIX BEJIMYUH MO 3HAYEHUIO JPYTrOil.
HccnenoBath mnpuMepsl TpaduKOB, OTPa)KaIOUINX




Oynkun y = x2, y = X3, y = kx
, Y = X ¥ UX CBOMCTBA

peaJIbHBIE MPOLIECCHI U ABJIEHUS. [[pUBOIUTH TPUMEPHI
MIPOLIECCOB U ABJIEHUN C 3aIaHHBIMUA CBOMCTBAMHU.

Anrebpandeckue
BoIpaxkeHus: Crenenu (14 u)

Crenensn C LETBIM
noKa3aTeJieM W €€ CBOMCTBA.

CranpmapTHbelii  BUJ ~ YHCI]A.
Pazmepni 00BEKTOB
OKPY>KaroIIEro MHUpa,
JUIMTENIbHOCTh ~ MPOIIECCOB B

OKPYXKaIOILEM MUPE

@opMynMpoOBaTh  ONPEACIECHUE CTENEHU C
LEJIBIM TTOKa3areneM. @opMynupoBaTh, 3alIMCHIBATH B
CUMBOJIMYECKOM  popMe U WUIIOCTPUPOBATH
IIPUMEPAMH CBOMCTBA CTEIIEHHU C LIEJIBIM [TOKA3aTEIIEM.
[IpuMeHsTh CBOMCTBA CTENEHU JiA MPeoOpa3oBaHUsA
BBIDQKEHUW, COAEPKAIIMX CTEIEHU C  LEJIbIM
MOKa3zaTejaeM. BBITOMHAT JEUCTBUS C  YHUCIAMU,
3aMMCaHHBIMM B CTaHIAAPTHOM BHJie (YMHOXKEHHE,
JIeJIeHne, BO3BEJACHUME B  crTeneHb). [lomyuats
MPEJICTABICHHUE O 3HAYMMOCTH JICCTBUTEIbHBIX YHACEI
B IIPAKTUYECKOU NEATEIBHOCTH YEJI0BEKA.
AHanu3upoBaTh W JI€NIaThb BBIBOJABI O TOYHOCTH
NPUOIMKEHUS UPPALIMOHAIIBHOTO YK CIa IPU PEIICHUN
3az7ad4.

OKpyriaTh HPpPALMOHAIIBHBIE YHWCIIA, BBINOJHATh
IIPUKUJIKY PE3YJIbTaTa BBIYMCIICHUH, OLICHKY 3HAUEHUN
YUCJIOBBIX BBIPAKECHUMN

Yucna W BBIYUCIICHU:
Hemumocts (7 1)

JleneHue ¢ OCTaTKOM.
CpaBHEHUS 1EIBIX 4YHCEN IO
MOJYJIF0 HAaTypajlbHOTO 4YHCIIA.
CaoiicTBa CpaBHEHUMU o
Moaynto. OcTaTku CyMMbl U

@opMynUpOBaTh  ONPEACICHHUS  JEIUMOCTH
HAIEJIO, YUCEJI, CPAaBHUMBIX [0 JTAHHOMY MOJYJIIO.
BeinmonHaTe aeneHue ¢ ocTtaTkoM. JlokaspiBaTh M
IPUMEHATh CBOWCTBA CPABHEHUM 110 MOZYIIIO.
Haxonutes ocTtaTku CyMMBbI W TPOU3BEACHUS 10

IIPOU3BEICHUSA [0 JaHHOMY | JaHHOMY MOZIYJIIO
MOZYJIO
IToBTOpEeHUE 51 IToBTOpEHME  OCHOBHBIX BriOupaTrh, NpUMEHATH OIEHUBATH CIOCOOBI

06o6menwue (10 u)

MIOHATUH U METOAOB KypCOB 7 U
8 xiraccoB, 00001IIeHIE 3HAHUI

CPaBHEHMS UHCEJI, BBIYMCIICHUHN, TOXICCTBEHHBIX
npeoOpa30BaHUil BBIPAXKEHUH, PEIICHHs] YpaBHEHUI U

CUCTEM  YypaBHEHUW, HEPABEHCTB, ITOCTPOCHUS
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rpaduKoB. Ocy1iecTBIATH CaMOKOHTPOJIb
BBINOJIHSIEMBIX JEUCTBUUA U CAMOIIPOBEPKY pe3yJibTaTa
BBIYHCJICHUH, TTpe0oOpa3oBaHuid, MocTpoeHUi. Pemath
3aJa4d = W3~ pEAIbHOW  KU3HU,  NPUMEHSITH
MaTeMaTUYECKUE 3HAHUA JUIsl PElICHUs 3aJad M3
JpYyTruX MNOpeaMeToB. Pematb TEKCTOBBIE 3aJayd,
CpaBHUBATH, BBHIOWPATH CIIOCOOBI PEIICHUS 3a/Jauu.
Hcnonp3oBaTh GbyHKIHOHATBHO-TpapUUYECKUe
MPEJICTABJICHUS ISl PELICHUS 3a/1a4

9 kaacc (132 )

Ha3zBanue paszzeina
(TembI) Kypca (4MCIIo 4acoB)

OCHOBHOE cozepKaHue

OCHOBHBIC BUABI ACATCIbHOCTHU 06yqa}01u1/1xc;1

Oynkuuu (24 )

O yHKIMS. CaoiicTBa
byHKIIHIA: HYJIH byHKINHA,
IPOMEXKYTKA  3HAKOIOCTOSTHCTBA
byHKIHIH, MPOMEKYTKH
BO3pacTaHus U yObIBaHUS
(yHKUMM, YETHBIE U HEYETHBIE
byHKINH, HauOoJIbIIIee U

HauMeHbIllee 3HAUYEHUs (YHKIIUH.
[TocTpoenue rpapukoB PyHKIUM €

MOMOIIIBIO npeoOpa3oBaHUM.
KBampatueii  Ttpéxunen. Kopau
KBaJIpaTHOI'O TPEXUJICHA.
Paznoxenne KBaJ[PATHOTO
TpEXUJICHA Ha JIMHENHBIE
MHOKUTENH. KBanparnunas

byukuus uw  e€  CBOICTBa.

OnuceiBaTh noHaTHe «PyHKUUs». [IpUMEHSTH
cBOMcTBa (YHKIUI: HYIW (QYHKIHH, NPOMEXKYTKU
3HAKOTIOCTOSIHCTBA byHKUINH, POMEKYTKU
BO3pacTaHuss U YyObIBaHMS (PYHKUUHU, YETHBIE U
HEYETHBIC (PYHKIIMU, HAWMOOJbIIEE W HaWMEHbIIee
3HaueHus1 (¢yHKuuU. Pacmo3HaBaTh KBaJpaTHBIN
TPEXUIEH,  YCTaHABIMBAaTh  BO3MOXHOCTb  €rO
pa3OKEHHsI Ha MHOXUTENH, pacKiIaJbplBaTh Ha
JMHEWHBIE MHOMKWUTENIM KBAJPATHBIA TPEXUIEH C
HEOTPULIATEIBHBIM JTUCKPUMUHAHTOM. Pacro3HaBaTh
KBaJpaTuyHylo QyHKuuo no ¢opmyne. [IpuBoguth
MIPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN U3 pEeaIbHOU
KU3HU, (QU3UKH, TCOMETPUHU. BBIABIATE 1 00001MAaTh
0coOeHHOCTH rpaduKa KBapaTUYHOW (PYHKIUU y =
ax2 + bx + c. OnpenensiTh KOOPAMHATHI BEPIIUHBI
napabosibl, OChb CHUMMETpUM Mapadbosnbl. CTpouTh




[Tapabona, KOOpAMHATHI BEPIINHBI

napa0oJbl, 0Ch CUMMETPUU
napaboisibl. I[locTtpoenue rpaduka
KBaJpaTUIHOU byHKIIHH.
[Tonoxxenue rpaduka
KBaJIpaTUYHOU byHKITIH B
3aBUCUMOCTU oT eé

kod(pdunnenTor. Mcmnonb3oBaHue
CBOMCTB KBaJpaTHYHOW (YHKIUH
s pemieHust 3agad. CTeTNeHHbIE
byHKIUN C HATypaJbHBIMU
MOKa3aTelsiIMi, WX Tpapukd u
cBoiicTBa. ['paduku QyHKIMil: y =
x3,y=x3,y=[X

rpaduKy  KBaJpaTU4YHBIX  (DPYHKUMH, 3aJaHHBIX
dopmynamu BUugay = ax2, y=ax2+q,y=(x +b)2 +
Cc,y = ax2 + bx + c. BeImonHsaTh mocTpoeHue rpagukoB
byHKIM ¢ moMoIbio peodpazoBanuii Buaa: f(x) f(x)
+ a; f(x) fix + a); f(x) kf(x), f(x) f(x[), f(x) [fx)].
Pacnio3HaBaTh cTeneHHble QYHKIUN ¢ HATYPaJIbHBIMU
MOKa3aTesIMH,  CTPOUTh  TIpapUKH  CTETEHHBIX
¢yHkuii ¢ nokazarensmu 2 u 3. Mcnonbs3oBatrh
CBOMCTBa TIpaUKOB  CTENMEHHBIX  (QPYHKIMHA C
HATYpPaJIbHBIMHU TOKA3aTesIMU TIPH PEIICHUH 3ajad.
Ctpoutb rpaduku QyHKIuH y =x ,y = X3,y = [X|.
AHaNM3UpOBaTh U NMPUMEHATH CBOWCTBA M3YyYEHHBIX
GyHKOUI 11 UX TMOCTPOEHUs, B TOM 4YHUCIE C
MOMOUIbIO U(PPOBBIX PECYPCOB

YpaBHeHUs 151
HepaBeHCTBa:  KBanparHble
HepaBeHcTBa (15 )

ITonsiTue 0 peLIeHun
HEPABEHCTBA c OJHOM
IIEPEMEHHOM. MHOXk€eCTBO
pelIeHun HEPABEHCTBA.
KBanpartHbie HEpaBEeHCTBA C OJTHOM
IIEPEMEHHOMU. Pemenue
HEPABEHCTB rpaguueckum

METOJIOM U METOJIOM MHTEPBAJIOB.
HepasencrtBa, conmepxamme 3HaAK
Moaynsi. CUCTeMbl HEPABEHCTB C
ONHOUW TIepeMeHHOW. Penienue
TEKCTOBBIX 33Jad C TOMOIIbIO
HEpPABEHCTB, CHUCTEM HEPABEHCTB.
Hepasencrtso c IBYMs
IIEPEMEHHBIMU. Pemrenue

Yurars, 3aIliChIBATH, MIOHUMATh,
UHTEPIIPETUPOBATh  HEPABEHCTBA;  UCMOJb30BAThH
CHUMBOJIMKY u TEPMHUHOJIOTHIO. BoimonssaTe

npeoOpa3oBaHus HEPABEHCTB, HCIOIL30BATh IS
npeoOpa3oBaHUsl CBOWCTBA YHWCIOBBIX HEPABEHCTB.
Pacnio3HaBaTe KBaJpaTHbIE HEPABEHCTBA C OJHOU

nepeMeHHo. Pemare KBagpaTHOE HEPABEHCTBO
rpaUyecKkuM METOJIOM M METOJOM HHTEPBaJOB.
Pemlare  KBagpaTHblE  HEpPABEHCTBA,  MCIIOJIb3YS

rpaduyeckue npeacraBiieHus. Pemath HepaBeHCTBA,
conepkamme 3Hak momayns. M3o0paxkare perieHue
HEPAaBEHCTBA C OJIHOM TMEPEMEHHOM U CHUCTEMBI
HEPABEHCTB HAa KOOPAMHATHOM MPSIMOM, 3aIMCHIBATH
pelieHre ¢ MOMOUIbI0 cUMBOJOB. OcBauBath "
NPUMEHATh HEPABEHCTBA IPU PEIIEHUH PAZIUYHBIX




38

HEepaBEHCTBA C IBYMS
MIEPEMEHHBIMU. ['paduueckmii
METOJ pereHHs cUCTEM
HEPABEHCTB C JBYMSI
EPEMEHHBIMH. Cucremsl
HEpaBEHCTB C IBYMS
MIePEeMEHHBIMU

3a7a4, B TOM 4YHUCIIE IPAKTUKOOPHUEHTHUPOBAHHBIX.
Pacno3HaBaTh HEPABEHCTBO C JBYMsI NEPEMEHHBIMU.
[TpumensTh rpaduueckuil METOJl PELIEHUS CHCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMU

YpaBHeHUs u
HEpPAaBEHCTBA:  YPaBHEHUS,
HEPAaBEHCTBA U UX CHUCTEMBI
(25 4)

bukBanpatHble ypaBHEHHS.
[Iprmepbl TIPUMEHEHUN METOI0B
PaBHOCUJIBHBIX IPeoOpa3oBaHui,
3aMEHBI IIEPEMEHHOU,
rpaduyeckoro MeToaa pu
pemieHnn ypaBHEHUM 3-Ui U 4-
i creneHei. Pemenue apoOHO-
palMOHAIBHBIX  yYpPaBHEHUN U

HEpaBEHCTB. Pemenne cucrem
YpPaBHEHUM v JIBYMs
IIEPEMEHHBIMU. Pemenue
MPOCTEUIINX CUCTEM HEJTUHEUHBIX
YpPaBHEHUM v JIBYMs
IIEPEMEHHBIMH. ['padpuueckuit
METOL pelLIeHus CHUCTEMBI

HEJIMHEMHBIX YPAaBHEHUW C JBYMS
nepeMeHHbIMM. Cucrtema  JBYX
HEJIMHEWHBIX YPABHEHHUU C ABYMS

NIEPEMEHHBIMHU Kak MOJEINb
peanpHOM  cuTyauuu. Cucrema
HEJIMHEUHBIX YPaBHEHUMU c
rapaMeTpoM. [Ipocrerimmue

Pewate OukBanpatHeie ypaBHeHHs. [[pUMEHSTS
METO/bl PABHOCHIIBHBIX MPE0oOpa30BaHUM, 3aMEHbI
NEPEMEHHOM, Trpaduyeckoro Meroja MpU PEUICHUU
ypaBHeHU 3-U u 4-ii creneHeil. Pemats apoOHO-
palMOHAIIbHBIE  YpaBHEHUSA U HEpPaBEHCTBA.
Pacnio3HaBaTe JMHEHHBIE YpABHEHHS C JAByMS
nepeMeHHbIMU. CTpOUTh rpauKku ypaBHEHUH, B TOM
quclie MCHOJb3ys LHUPpOBbIE pecypchl. Pemarts
IIPOCTENIINE CUCTEMBI JBYX HEJIMHEWHBIX YPAaBHEHUN
c AByMmsl nepeMmeHHbIMU. [IpuBoguTh rpaduueckyro
UHTEPIIPETALMI0 PELICHUS YpPaBHEHUA C JAByMs
IIEPEMEHHBIMU W CHUCTEM YPAaBHEHUHM C JAByMs
IIEPEMEHHBIMU. Pemats TEKCTOBBIE 3a/1a4u
anreOpanueckuM crocoboM. MccnenoBaTh CHUCTEMBI
HEJIMHEWHBIX YpaBHEHHU ¢ mnapameTpoMm. Pemare
IIPOCTENIINE HEPABEHCTBA C JIBYMs NEPEMEHHBIMU U
UX CUCTEMBI




HCpaBCHCTBA C ABYM:
MEPEMCHHBIMU U UX CUCTCMbI

Hucnosbie
MOCJIEIOBATEILHOCTH
nporpeccuu (25 4)

[TonsiTue YUCIIOBOM
NOCJEeN0BaTENBHOCTH. KOHEUHbIE U
OCCKOHEUHbIE
MOCJIEA0BATEILHOCTH.
OrpannyeHHas
MOCIEA0BATEILHOCTh. MOHOTOHHO
BO3pacTaromnas (yOBIBaromas)
noclyieoBaTenbHOCTh.  CrocoObl
3a1aHus MOCJIEA0BATEIbHOCTH:
OIMCATENIbHBIA, TaOJMYHBINA, C
MOMOIIBIO (OPMYJIBI N-TO YIEHA,
peKyppeHTHbIN. Apudmernyeckas
U TeOMETpUYECKasi MPOTrPECCHUM.

CaoiicTBa YJIEHOB
apupMeTuIecKon U
reOMETPUYECKOU IIPOTPECCHUU.
DopmyJIbl n-ro YJIeHa
apupMeTHnIecKon U
rEOMETPUYECKON IIPOTPECCH.
@opmysibl  CyMMBbI TEPBBIX N
YJIEHOB apuPpMETHIECKON |

reOMETPUYECKOU IIPOIPECCUH.
3amaun Ha MPOLIEHTHI, 0aHKOBCKHE
BKJIQ/IbI u KpPEJIUTBHI.
[IpencraBmenne 0 CXOAUMOCTH
IIOCJIEI0BATENBHOCTH, 0
CYMMUPOBaHHUH OECKOHEYHO

OcBauBath W  MNPUMEHSATH  UHJIEKCHBIE
0003HaYCHUS, CTPOUTH PEUYECBHIE BBICKA3BIBAHUS C
WCIIOJIb30BAaHUEM  TEPMUHOJIOTHH, CBSI3aHHOM ¢
MOHATHEM MOCIeA0BaTENbHOCTU. ONpeaensTh BUAbI
MOCJIeI0BaTEILHOCTEH: OTpaHUYCHHAsS
MOCJIEA0BaTEIbHOCTh, MOHOTOHHO  BO3pacTaronas
(yOBIBaromas) mocie0BaTeIbHOCTh. AHATU3UPOBATH
dbopMylly n-ro 4YjaeHa TOCJIEIOBATCIBHOCTH WU
PEKYppeHTHYI0O (OpMYyJly U  BBIUHUCIATH YICHBI
MOCJIeA0BATEILHOCTEH, 3aIaHHBIX ATUMHU (POpMyTIaMHu.
VYcranaBiauBaTh 3aKOHOMEPHOCTH B MOCTPOEHUU
MOCJIEAOBATEILHOCTH, €CIM  BBINIMCAHBI  IEPBbBIC
HECKOJIBKO eé YJICHOB. Pacrnio3naBath
apu(pMETUYECKYI0 M TEOMETPUYECKYI0 MPOTPECCUU
IpU pa3HbBIX crocobax 3amanus. Pemrats 3amaum ¢
HCIMOJIb30BaHUEM dhopmyn n-ro YyjieHa
apu(pMETUYECKO MU TEOMETPUUYECKON MpOTrpeccui,
CyMMBI TIEPBBIX N ujeHOB. M300paxkarh UJICHBI
MOCJIEAOBATEILHOCTH TOYKAMH Ha KOOPJIWHATHOU
IJIOCKOCTU. PaccmarpuBaTh HpUMEpPHI MPOIECCOB U
SBIICHUA W3 pPEaJbHOM JKU3HU, WJUIIOCTPUPYIOIIHE
W3MEHEHHE B apU(METHYECKOM MpPOrpeccuu, B
reOMETPUYECKOU MPOTrPECCHUH; n300paxkaTh
COOTBETCTBYIOIIIHE 3aBUCUMOCTH rpaduyecK.
Pemiats 3a1aun Ha POIIEHTHI, OAHKOBCKUE BKJIaJbl U
KpEAUTOBAHUE. IIpencraBiarhb OeCKOHEUHbIE
MepuoANYecKre Jpodu B BHUJIE OOBIKHOBEHHBIX.
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yOBIBaIOIIEH r€OMETPUUYECKOU
IIPOTPECCHUM. Meron
MaTeMaTU4ECKOU WHTYKIIUH.

[Ipocrelimue npumMepsl

3HAKOMUTHCS c MTOHITHEM CXOJUMOCTH
MOCJIEIOBATEIFHOCTH, HAXOAUTh CyMMY OECKOHEYHO
yOBIBaIOIIECH reOMETPUYECKOM MIPOTPECCHUH.
[IpumeHaTP METON MaTeMaTUYEeCKOW WHIYKIHWH.
3HAKOMUTBCS C UCTOPUEHN PA3BUTHUS MATEMATUKU

Anrebpanueckue
BelpakeHusi:  CremeHp ¢

paHI/IOHaJ'IBHLIM IIOKAa3aTcCJIEM
(12 1)

Kopenb n-u CTEIEHU.
CBoiicTBa KOpPHSL N-# CTENECHMU.
Crenenb C panMoOHAIbHBIM
IoKasareireM H €€  CBOMCTBA.
ToxxaecTBeHHbIE TPeoOpa3oBaHUs

BBIPAXKEHUM, COJEPKAIUX KOPEHb

N-i1  crerieHu. ToXKIecTBEHHEBIE
npeoOpa3zoBaHUs BBIPAXKEHU,
coaepKalux CTENEHD C

PpalOHAJIbHBIM IIOKAa3aTCJICM

@opMyIMpOBaTh ONPENEIICHUS KOPHSI N-U
CTEIICHU U CTEIICHHU C PAalMOHAIBHBIM IIOKA3aTEIIEM.
[IpuMeHATH oOmepanuilo MW3BJICYEHUS KOPHA n-
W CcTelmeHu, WCIONb3yd TpH  HEOOXOIUMOCTH
KWIbKYJIATOP. BBIYMCIATE 3HAUYEHUE CTENEHU C
palOHAIBHBIM TOKa3areneM. OLeHHBaTh 3HAYEHUE
KOpHA 1N-W  CTENEeHM, 3HAYEHUE CTEIEHU C
pPalOHAJIBHBIM TI0KAa3aTeJIeM LENbIMU 4YHUCIaMU U
JNECATUIHBIMU IPOOSMHU. CpaBHuBaTh 151
YIOPSA0YMBATh PALMOHAIBHBIE M UPPALMOHAIIBHbBIC
YHUCJa, 3alMCaHHBIE C ITIOMOIIBI0 KOPHS N-M CTEIICHH,
CTEIIEHU C PalMOHAJIbHBIM IT0KA3aTesIeM. BBINOIHATE

TOXXJIECTBEHHBIC  TIPEOOpa3oBaHUsI  BBIPAKEHUS,
cCoJlepKalllero KOpPeHb N-Ml  CTeNeHW, CTEeNeHb C
pallMOHANIbHBIM  TOKa3aTejieM. 3HAaKOMUThCI €

HCTOpHGfI Pa3BUTHA MAaTCMAaTUKHU

[ToBTOpEHUE,
00o001eHue,
cucreMaTu3aius 3HaHui (31

)

YUucna W BBIYUCICHUS
(3amuch, CpaBHEHHUE, NCUCTBUS C
NEUCTBUTEIbHBIMU YUCJIaMH,
yucjaoBas ~ IpsiMasi;  MPOIEHTHI,
OTHOIIICHMUS, MIPOTIOPIINH;
OKpYTJICHHE, MpUOIKEHNE,
OIICHKA)

OnepupoBatb HOHSTHEM YHUCIIOBOTO
MHOECTBA. AKTYaJIU3UPOBATh TEPMHUHOJOTUIO U
OCHOBHBIE  JCHCTBHUSA, CBA3aHHBIE C YHUCIAMU:
HATypajJbHOE YHUCJIO, MPOCTOE M COCTABHOE YHUCIIO,
JNEIUMOCTh ~ HATypalbHBIX  4YHCeNl,  MpPU3HAKU
JEIUMOCTH,  LIEJIOE  YMCJIO, MOAYJIb  YHUCIA,
OOBIKHOBEHHAsI M JAECATUYHas ApoOb, CTaHIApTHBIN
BUJl 4YuClia, apu(pMETUUECKHN KBaJPAaTHBI KOPEHb.




BbInonHATh 1eWCTBUS, CPAaBHUBATH U YIIOPSII0YMBATD
4HUCiia, TPEACTABIATh 4YHCIa HAa KOOPJAMHATHOU
psIMOM, OKPYIJIATH YMCIIA; BBITOJHITh NPUKUIKY U
OLICHKY pe3ynpTara BBIYMCIICHUM. Pemate
MpPaKTUYECKUE 3a7auM, COJEp)KaIlUMe MpOo- IIECHTHI,
JI0JIA, YacCTH, BBIPAXAIOIUE 3aBUCUMOCTH: CKOPOCTb
— BpeMsl — pacCTOSHUE, IeHa — KOJIMYECTBO —
CTOMMOCTb, 00BEM  pabOThI BpeMSI
MPOU3BOJANTEILHOCTh Tpyna. Pa30ouparh peasibHbBIE
YKU3HCHHBIC CUTYyaIluu, GOPMYIHPOBATh WX Ha S3BIKE
MaTeMaTUKH,  HAXOJUTh  pEIICHHe,  IPUMEHSs
MaTeMaTHYeCKWd  ammapar,  HWHTEePIPETHPOBATH
pe3ynbTar

TexcToBbIC 3aJa4u
(pemieHHe  TEKCTOBBIX  3ajJad
apu(pMETUIECKUM u

anre0pandecKkuM croco0amMu)

Pemate TekcToBble 3amauM apu(PMETHUECKUM
crocoboM;  U3BJIEKaThb  HEOOXOJUMBIE  JIaHHBIE,
MPEACTABICHHbBIE B BepOAJbHOM, TIpadUuyeckoM U
TaOJIUIHOM BUJIC.
PemaTe TEKCTOBBIE 3a/ladyd C INOMOIIBIO BBEIACHUS
MEPEMEHHBIX, COCTABJIATh yYpaBHEHUS, HEPABEHCTBA,
CUCTEMBl ypPaBHEHMII W HEPABEHCTB I10 YCJIOBHIO
3a/1auu

Anrebpanyeckue
BBIpaKEHUS (mpeobpazoBaHue
anre0pandecKux BBIPAXKEHU,
JOTyCTUMBIE 3HAUYCHHUS)

OnepupoBaTh NOHATUSMHU: CTENEHb C LEJIbIM
nokasaresieM, apu(pMETHYECKUN KBaJAPATHBINA KOPEHb,
MHOTOWICH, anredpanydeckas Japo0b, TOXKIECTRBO.
BEBITIONTHATE OCHOBHBIE JACHCTBHUS: BBITIOTHATH PACUEThI
no d¢opmynaMm, MpeoOpa3oBbIBAThH ILIEJbIE, JIPOOHO-
paIMOHAIbHBIC BEIPAKCHUS M BRIPAXKEHUS C KOPHIMH,
pealin30BbIBATh  pPa3lOKEHHWE  MHOTOUYICHa  Ha
MHO’KUTEJIH, B TOM YHCJIE C UCIOJIB30BaHUEM (HOPMYII
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pPa3HOCTU KBAApPAaTOB, CyMMbl M Pa3HOCTH KyOOB,
KBaJipaTa CyMMBI H pa3HOCTH, Ky0a CyYMMBI U
Pa3HOCTH;  HAXOAUTh  JIONMYCTUMBIE  3HAYEHUSA
MIEPEMEHHBIX TUIsL TpOOHO-pAITMOHATBHBIX
BBIPAXCHUH, KOpHEW. MonaenupoBarth € MOMOIIBIO
bopMyI peanbHbIE MPOIECCHI U SABJICHUS

OyHKIHMN (mocTpoeHwHe,
CBOWCTBAa W3YYCHHBIX (DYHKITHN;
rpaduyecKoe perieHue ypaBHeHUI
U UX CUCTEM)

OnepupoBath MOHATUAMH: (GYHKUUS, Tpapuk
byHKIUH, HYJIN byHKIUH, POMEKYTKH
3HAKOIMOCTOSIHCTBA,  MPOMEXYTKH  BO3pacTaHWUs,
IPOMEXYTKH yObIBaHUs, HAaUOOJbIlIEE U HAUMEHbBIIIEE
3HaueHUs] (QYHKIUU. AHAIM3UPOBATh, CPABHHUBATH,
o0CyX/1aTh CBOMCTBA (DYHKIINI, CTPOUTH UX TpaPUKH.

OmnepupoBathb MTOHSATUSMH: npsMast
MPONOPLIMOHAIBHOCTb, oOpatHas
MPOTOPIIMOHAIBHOCTD, JTUHENHHas byHKITHS,

KBaJpatuyHas (QyHKUMA, napabona, runepoona
Hcnonb3oBaTh Tpaduku NIl ONPEACIICHUS CBOMCTB,
IIPOLIECCOB M 3aBHCHUMOCTEH, JUI PELICHHs 3a1ad
U3 JIpYyrux y4eOHBIX MPEAMETOB M PEajbHOMN >KU3HU;
MOJIETTUPOBAaTh C MOMOLIBI0 T'PAPUKOB peasbHbIC
mpoueccbl W sBIeHUA Beipaxates  (dopmynamu
3aBUCUMOCTH MEKIy BEJIM- YMHAMH, MOJEIUPOBATH
peabHbIE MPOLIECCHI.
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Pabouyasi mporpaMma y4eOHOI0 Kypca «reoMeTpHsD» Ha YIJIyOJEHHOM
ypoBHe. 7-9 kiacchl

Hean n3yyenusi yueOHOro Kypca

'eomeTpuss Kak OAMH W3 OCHOBHBIX pPAa3/ENIOB IIKOJIBHOM MATEMAaTHKH,
UMEIOLINI CBOEH IIeNIbI0 00ECTIEUUTh M3YyYEHUE CBOWCTB U pa3MepoB QUryp, UX
OTHOUICHUH W  B3aUMHOE  pACIOJIOKCHUE, ONUPACTCs Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUI . «MareMaTtuky yke 3aTeéM Y4HMTh HaJ0, YTO OHA YM B
MOPSAOK MPUBOAUTY, — IMHCAI BEJIMKUU PYCCKUM yd€Hbld Muxanmn BacuibeBuy
JlomoHOCOB . LleHHOCTb M3y4YeHUs1 FEOMETPUU B OCHOBHOM IIKOJIE 3aKJIFOYACTCS B
TOM, YTO OOYyYalOLIUMHCS CMOXKET HAay4YUTbCS MPOBOJIUTH JOKAa3aTEJbHbIC
pacCyXJEHUs, CTPOUTH JIOTHUYECKHE YMO3AKIIOUEHHUs, JOKa3blBaThb HWCTHHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIAEHUSA OT
IPOTUBHOIO, OTIWYAaTh CBOWCTBA OT NPHU3HAKOB, (OPMYIUPOBATH OOpATHBIE
yTrBepxkaAcHUs . Oco0oe 3HaueHHE JOKa3aTenbHAasl JIMHNASA UMEET U1l YIITyOJIEHHOTO
U3Y4YEHHS] MATEMATHUKU .

BwMmecre ¢ Tem He cienyet 3a0bIBaTh ClloBa (PpaHIy3cKOro Matemaruka JKana
Jlbe1oHHE, IPEOCTEPETaBIIETO YUUTENS OT U3JIUIIHETO (hopMaan3Ma, OCOOCHHO B
OTHOUIEHUM OCHOBaHUM reoMeTpuu: «YTO Kacaercs AEMKaTHOW NpoOIeMbl
BBEJICHHUSI «aKCHOM», TO MHE Ka)K€TCsA, YTO Ha NEPBBIX MOpax HY>KHO BOOOIIE
u30eratb MPOM3HOCUTH caMo 3TO cioBO . C Apyroil »e CTOpOHBI, HE CJeayeT
YIyCKaTb HU OJHOW BO3MOKHOCTH JaBaTh IPUMEPHI JIOTUYECKHX 3aKIIOUECHUMH,
KOTOpBIE KyJa B Ooiblliell Mepe, 4yeM HJiesd aKCHOM, SBJISIIOTCS HCTHUHHBIMU U
€MHCTBEHHBIMHM JIBUTAaTEsIMU MaT€MaTUYECKOrO MBIIUICHUs» . BakHO, 4TOOBI
YYEHUK, OBJAACBIIMNA HMCKYCCTBOM pacCyXaaTb, MOT TNPHUMEHSATH €ro U B
OKpy’Karomen >Xu3Hu . M1 B 3TOM COCTOMT Ba)XHOE€ BOCIIUTATENIBHOE 3HAYCHUE
W3YUYEHHS] TEOMETPUH, IPUCYILEE UMEHHO OTEUYECTBEHHON MATEMATUYECKON IIKOJIE

BTopoii 11e1610 N3ydeHus TEOMETPUH SBJISETCS HAYYUTHCS UCTIOJIb30BaTh € B
KaueCTBE MHCTPYMEHTA MPHU PEIICHUH KaK MaTEMaTHYCCKUX, TaK M MPAKTHICCKUX
3a/lay, BCTPEUAIOIIUXCS B PEATbHOW JKM3HM . YUYEHUK [OJDKEH HAyYUThCS
OTIPEICTNTh TEOMETPHUCCKYIO (PUTYPY, OMHUCATh CIOBAMH UYEPTEXK WIM PUCYHOK,
HAaWTH TUIOMAAh 3E€MENBHOTO y4YacTKa, pacCyuTaTh HEOOXOIUMYIO UTUHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOyeMble pa3Mephbl rapaxa s aBTOMOOHWJIS .
DTOMYy COOTBETCTBYET BTOpasi, BEIUMCIUTEIbHAS JIMHKUS B U3YYECHUU TEOMETPUU B
IIKOJIe, HE MEHee BakHas, yeM mepBas . CrocoOCTBOBATh 3TOMY MOTYT 3aJa4d
MPAKTUYECKOTO XapakKTepa, MPU PacCCMOTPEHHUH KOTOPBIX MOKHO 00ydYaTh JCTEH
CTPOUTh MaTEMaTUYECKHE MOJIEIN PEaTbHBbIX XU3HCHHBIX CHUTYaIlUi, MMPOBOJUTH
BBIYHCIICHUS 1 OIICHUBATh aJICKBATHOCTH IOJTYYEHHOTO pe3yibTaTta . KpailiHe BaKHO
NoMUEPKUBATh CBSI3M TEOMETPUM C JPYTMUMH TIPEIMETaMH, MOTHBUPOBATH
WCITIOJIB30BATh OIPEACIICHUS TEOMETPUICCKUX (PUTYD U MOHATUIA, TEMOHCTPUPOBATH
IPUMEHEHHUE MMOTYYCHHBIX YMEHUN B (PU3UKE ¥ TEXHUKE . DTH CBSA3H HauboIIee IPKO



BUJIHBI B TeMax «Bekrops», «TpHUroHomerpmyeckue COOTHOLIECHUS», «MeTton
koopauHat» U «Teopema [Tudaropay .

Oco0eHHOCTh Kypca yIriIyOJIEHHOTO U3yUYEeHHs] TEOMETPUU COCTOUT HE B TOM,
4TO J00aBiseTcs OOJBIIOE KOJUYECTBO HOBBIX TE€M, a B TOM, YTO y4YalllMecs He
MIPOCTO 3HAKOMSITCSA C ONPEAEIEHHBIMU MOHATHIMU, & YBEPEHHO OBJIAJICBAIOT UMH .
CyiiecTByromye TeMbl NpOrpamMmbl 0a30BOro Kypca T€OMETPUM HU3YydaroTCs Ha
OoJsiee r1yOOKOM ypOBHE, a ydaluecs NpHOOpETaloT yMEHHUS, MOMOTAIIIUE UM
YBEPEHHO MPUMEHATh CBOU 3HAHUS HE TOJBKO B MAaTEMATHKE, HO U B CMEKHBIX
npeaMeTax, mpexae Bcero (u3nke U HHPOPMATHKE, a TaKXKe IMOJIb30BATHCS
MOJTYYECHHBIMH 3HAHUSIMU IPU PEIIEHUU MTPAKTUYECKUX 3a/1a4 .

MecTo yueOHOro Kypca B YueOHOM ILIaHe

CornacHo yueOHOMY IuIaHy, B 7-9 Kiaccax u3ydaercsi YriIyOJIEHHBIN
y4eOHbII Kypc «I'eoMeTpHs», KOTOPbIH BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/eiibl
conepxkanus: «Hauama reomerpum», «TpEyronsHukm», «OKpyXKHOCTBHY,
«YetbipéxyronpHukny», «I[logobue», «nemMeHTsl TpuronomMeTpun», «Ilnomann», a
Takxke «Meton koopauHaty», «Bekropb», «IIpeodpazoBaHus MIOCKOCTH) .

B yueOHOM I1aHEe Ha M3yueHUE Kypca T€OMETpUHU Ha YIriayOJIEHHOM ypOBHE
OTBOJUTCS HE MeHee 3 yUeOHBIX YAaCOB B HEJIEIIO B TEUEHUE KAXKIOTO IoJ1a 00yyeHus
. Bcero 3a 3 roga oOyuenuss — He meHee 306 4acos .

Coaepxanue yuye0HOro kypca (mo rogamMm o0y4eHus)

7 KJ1acC HAYaJIa FeOMEeTPUM

Hctopus BO3HMKHOBEHMS W pa3BUTHS TeoMeTpuu . HavyanpHble NMOHATHS
reomerpun . Touka, mpsimasi, oTpe3ok, Jyd . [loHsTre o0 akcuome, Teopeme,
JIOKA3aTEIbCTBE, ONPEIEIICHUH .

B3aumMHoOe pacnonoxeHnne Touek Ha npsiMou . M3amepeHue JIMHBI OTpesKa,
PacCTOSHUE MEXKAY TOYKAMM .

[Tonymnockocte u yron . Bunpbl yrnoB . HM3mepeHue BenW4YuH YrioB
BeprukanbHble U CMEKHBIE YIUIbI . [lapasuienbable U NEpIeHAUKYIIPHBIE IPSIMBIE .
PaccrosiHue oT Touku 110 nipamoin . buccekrpuca yrna .

Jlomanas . Bunbl tomanbix . JlnuHa nomanor . MHoroyronasHuku . Ilepumerp
MHOI'OYroyibHuKa . [IOHATHE O BBIMYKIJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX .

[lepBuuHble TpeNCTaBICHUS O paBEHCTBE (UTYpP, HUX PACIOJIOKEHUU,
CUMMETPHH .

[Ipocrenmue noctpoeHus . MTHCTpyMEHTHI 11l U3MEPEHUN U TIOCTPOEHUM .

TPE€YIroJbHUKHA

Buasl TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJBHBIE, TYNOYTOJbHEBIE,
paBHOOEApPEHHbIE, pAaBHOCTOpOHHME . Menuana, OuccekTpuca U BBICOTa
TPEYTOJIbHUKA .
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PaBeHnctBOo TpeyronbHuUKOB . IlepBbli M BTOpPOW NPU3HAKKA PABEHCTBA
TPEYroJbHUKOB . PaBHOOEIpEeHHBIE TPEYroJbHUKM M MX cBoicTBa . IIpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA . TpeTuil Npu3HaK paBeHCTBA TPEYTOJIBHUKOB .

CooTHOILIEHUsT MEXAy CTOPOHAMHM U YIJIaMH TpeyroyibHUKa . HepaBeHCTBO
TpeyroJibHUKa . HepaBeHCTBO O JUIMHE TOMAaHOH .

Cummerpuunble Qurypel . OCHOBHBIE CBOMICTBa OCEBOM CHUMMETPHUU

[Ipumepsl CUMMETPUU B OKPY>KAIOIIEM MUpPE . MapajulejibHble NMpsiMble. CyMMa
YIJIOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPAMBIX, HCTOPUYECKUE CBEAEHUA O NOCTyJate EBKimaa u
o ponu JloGaueBCKOro B OTKPBITMM HEEBKIMAOBOM reomerpun . CBoMCTBa U
IIPU3HAKK NTapaJuIeNIbHbIX NpAMBIX . CyMMa yriioB TpeyrosbHUKa . BHEMHNE yriabl
TpeyroysbHUKa . CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbBHMKAa M CyMMa BHEIIHHX
YTJIOB BBIIIYKJIOTO MHOTOYI'OJIBHUKA . IPAMOYT0/1bHbIE TPEYTroJIbHUKHU

IIpr3Haku paBeHCTBA MPSAMOYIOJBHBIX TPEYTrOJIbHUKOB . [leprnenaukymnsap u
HaKkJIOHHAs . CBOWCTBO MEIUAHBI MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, IPOBEAEHHON K
rurnoTenyse . [IpsMoyrosbHbIA TPEyTrOJIbHUK ¢ yraoM B 30° .

OkpyKHOCTH

[ToHATUSA OKPYXHOCTH M Kpyra . DJIEMEHThl OKPY>KHOCTH M Kpyra: LIEHTP,
paauyc, AMameTp, XOpAa, UX CBOWCTBa . B3auMHOE pacnoyioKeHUE OKPYKHOCTH U
npsaMon . KacarenbHas u cexymas K OKpyKHOCTH . OKpy»KHOCTb, BIIHCAHHAS B YT OJI
. [Ipocrelimme MoCTpOEHUs ¢ TOMOUIBIO LIUPKYJISL U JIMHENKH .

reOMETpUIECCKUE MECTA TOYECK

[ToHaTHE O reoMeTpUYECKOM MecTe ToYeK . [I[puMepsl reoMeTpuYeCKnX MECT
TOYEK Ha IJIOCKOCTHU . buccekTprca yriia U CepeiMHHbIN MIEPIICHINUKYIIAP K OTPE3KY
KaK reoMeTprudyeckue Mecrta Todyek . OnncaHHas OKPYKHOCTb TPEYroOJIbHUKA, €€
LEHTp . MeToa reOMETpUYECKUX MECT TOUYEK IIPU PEILICHUU TEOMETPUYECKUX 3a1a4
. IOCTPOCHHUA € MOMOIIBIO HMPKYJIS U JIUHEHKHU

Ucropuueckue ceneHus . OOOCHOBaHUS MPOCTEHIIMX MOCTPOCHU, 3TaIlbl
34141 HA MIOCTPOEHNS, PEIIEHUE 3a7a4 Ha IOCTPOEHNE IUPKYJIEM U JINHEUKOH .

8 Ky1acc YeThIPEXYTroJbLHIUKH

[Tapannenorpamm, €ro mpu3HakKu W CBoOWCTBa . [IpAMOyroiabHUK, pomoO,
KBaJpaT, UX MpU3HAaKU U cBoicTBa . Tpameuust . PaBHoOeapeHHas Tpanenus, eé
CBOMCTBaA M nipu3HaKu . [IpsMoyronbsHas Tpanenus . CpeaHss JIUHUS TPaneluu .

CpenHss nuHus TpeyroiabHUKa . MeTol yIBOCHUSI MENNAaHbl TPEYTOJIbHUKA .
Teopema 0 nepeceueHMn MEMaH TPEYTOJIbHUKA .

Teopema @aneca, TeopeMa O MOPONOPLUMOHAIBHBIX OTpe3kax . Teopema
BapuHboHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA .

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI .



nmojaooue

[Tonobue TpeyroabHuKoB, Kod(pduuueHT mnomodus . IlpusHaku momoous
TPEYroJIbHUKOB . [lpuMeHeHne mOMOOWS TpPU PEIMICHUH TEOMETPUUYCCKUX W
MPAKTUYECKHX 3ajad .

IUIOIA1b

[lonsitie o mmomaau . CBoHcTBa IUIOMIANIEH TeOMETpUYecKux (uryp
[Tpocreiimye Gpopmyibl A MIIOMEAAN TPEYroJbHUKA, apajuieJorpaMma, pomoa u
Tpaneuuu . [Inmomaan nogo6Hsx Guryp . OTHOIIEHHE TUIOIIA/IeH TPEYTOJIbHUKOB .

Teopema Ilugaropa

Teopema Iludaropa . Ilpumenenue Teopemsl [ludaropa mpu perieHun
MPAKTUYECKUX 3a]1a4 .

DJIeMeHTbI TPUTOHOMETPUM

CHHyC, KOCHMHYC, TAHI€HC M KOTAHIE€HC OCTPOTO YIja MpsIMOYTOJbHOTO
TpeyrojibHuKa . TpuroHomerpuueckue QyHkiuu yriaoB B 30° 45° u 60°
[IponopimoHanbHbIE OTPE3KU B MIPSIMOYTOJIbHOM TPEYTOJBHUKE .

Yrasl n qublpéxyro.Hmem, CBA3AHHBIC C OKPY/KHOCTBIO

BnucanHble M LIEHTpajIbHBIE YIVIBI, YTOJI MEXJY KacaTeIbHOM M XOPAOH .
Yrnel MeXIy XOpAaMu M CEeKyIIMMH . BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH
TPEYTOJIbHUKA W 4YeTBIPEXYroJbHUKH . CBOWCTBA M MPHU3HAKA BIMCAHHOTO
YETBIPEXYTOJIbHUKA . B3auMHOE pacnosioxkeHue IByX OKpyxHocter . Kacanue
OKpyx)HOCTel . O01Ire KacaTelnbHbIE K IBYM OKPY>KHOCTSIM .

9 ky1acc pelieHUEe TPEYTroJbHUKOB

Cunyc, xocuHyc, TaHreHc yrioB ot 0° go 180° . OcHoBHOE
TPUTOHOMETPUYECKOE TOXAECCTBO . @opmynsl TmpuBeAcHUs . PelieHue
TPEYTrOJIbHUKOB . TeopeMa KOCUHYCOB U T€OpEMa CUHYCOB . PellieHre MpakTU4eCKuX
3a71a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB . Pemenue 3anau
F€OMETPUYECKON ONITUKH .

Tpuronomerpuyeckue  Gopmynbl  jis  IUIOMIAJAA  TPEYTOJIbHHKA,
napasuiesniorpamma, pom6a, tpanenuu . ®opmyna 'epona . dopmyna miomaau
BBIITYKJIOTO YETHIPEXYTOJILHUKA .

nopodue TpeyroJibHUKOB

Xopnpl W TOAOOHBIE TPEYrOJBHUKH B OKPYXHOCTH . Teopema o
MIPOU3BEACHUU OTPE3KOB XOpJH, TEOPEMBI O MPOU3BEAEHUU OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacareilbHOU . [IpumMeHeHune npu pemeHn reoMeTpuIecKux
3agay . Teopembr UeBbl 1 Menenas . [lonsitue o romoreTny .

Meroa kKoopauHAT

VYpaBHeHue npsMoN Ha MIOCKOCTH . YTJIOBOW KO3(PPUIIMEHT U CBOOOTHBIN
YJIeH, UX TFeoMeTpuyecKkuii cMmbica . llapannenbHOCTh WM MEPNEeHIUKYISIPHOCTD
psIMBIX (Yepe3 yriaoBoi KO (UIIUEHT) .
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YpaBHeHHE OKpYKHOCTHM . HaxoxIeHune mnepecedeHur OKpYKHOCTEH U
OpsIMBIX B KoopauHaTax . GopMyna paccTOsTHUS OT TOYKU A0 mpsimoit . [Inomansp
napajjiesorpaMma B KOOpJWHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOIIAIU
[IpumeHneHre MeToa KOOPAUHAT B MPAKTUKO-OPUECHTHPOBAHHBIX T€OMETPHUECKUX
3aJlayax . BEeKTOPbI

Bextopsl Ha miockoctn . CrokeHHE M BBIYMTAHHE BEKTOPOB — IMpaBUiIa
TpPEYroJIbHUKA U MapajuiesiorpaMMa . Y MHOKEHHE BeKTopa Ha unciio . KoopauHartet
BekTopa . CrokeHue M BBIYUTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCJIO B
KoopauHarax . [[puMeHeHne BeKTOpoB B (pU3UKE, LIEHTP Macc .

[Tonsatue o Oa3uce (Ha TIOCKOCTH) . Pa3nokeHUss BEKTOPOB MO Oasucy .
CkansipHOE TPOU3BEICHHE BEKTOPOB, T€OMETPUYECKUN CMBICT M BBIPAKECHHUE B
JEKapTOBbIX KOOpAMHATax . JIUCTpUOYTUBHOCTb CKAaJSIPHOTO IPOU3BEACHMUS
CkanmspHoe TpOM3BENECHHE U TpoelupoBaHue . lIpuMeHeHue CKaJIApHOTO
IPOU3BENICHUSI BEKTOPOB JUIs HAaXOXKJIEHUs JUIMH W yrioB . Pemenue
T€OMETPHUECKUX 337a4 C TIOMOIIBIO CKAJIIPHOTO MPOU3BEICHNUS .

JlJINHA OKPYKHOCTH U IUIOLIAAb Kpyra

[IpaBunbHbIE MHOTOYroiabHWKH . JlnmuHa oOkpyxHocTH . ['pagycHas wu
paguaHHas Mepa yria, BbIUHMCIEHUE JUIMH Ay OKpyxHocted . Ilmomans kpyra,
CEKTOpa, cermeHTa . ictopuueckue cBeieHHusl 00 U3MEPEHUH TTMHBI OKPY>KHOCTH U
IJIOIIAIA KPYyTa .

JIBHKEHM S TIOCKOCTH

LentpanbHas cummerpus . LleHTpansHo-cumMerpuunbie Gurypst . [ToBopot
. OceBas cummeTpust . PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM OCH .
[TapajutennbHBIN IEPEHOC .

[lonsitue nBUKeHUA U ero cpoiicTBa . PaBeHcTBO ¢uryp . IlposiBneHus
CUMMETPUM B NPUPOIE, JKUBOIMCH, CKYJIBITYype, apxurekrype . Kommosuumu
NBIKEeHUH (TipocTeiie npuMepsl) . [[pumeHeHne B reOMETpUYECKUX 3aa4ax .

Ilnanupyemsbie  mpeaMeTHble  pe3yJbTaTbl  OCBOCHUSI  padouei
MPOrpaMMblI

OcBoenune ydebHOro kypca «l'eomerpusi» Ha yriyon€éHHOM ypoBHE B 7-9
KJlaccax JIOJDKHO  OOeCnedWBaTh  JIOCTHOKCHHE — CIEAYIONIMX  TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB .

7 kaacc

Pacno3HaBaTh HW3yYCHHBIE TE€OMETPUYECKUE (UTYpPBI, OMNPENSTsiTh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEeOMETPHUUECKUE (UTYPHI, BBITIOIHSITH
YEPTEKU MO YCIOBUIO 3a1auu . I3MepATh JIMHEWHbIE U YTIIOBBIE BEIMUYUHEI . Pemats
3a71a41 HA BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB .

Jenars NPUKUAKY U OLUECHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHUH MPEAMETOB B
peabHOM KU3HU, pa3MepPOB MPUPOJIHBIX OOBEKTOB .



Pasznuyath pazMepsl 3TUX OOBEKTOB MO MOPSIAKY BETUUYHUHBI .
CTpouTh YepTEKU K TEOMETPUUECKUM 3a]a4aM .

IHonb30BaTbCcsl NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh
MPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELIECHUU 33]1aY .

IIpoBOAUTH JIOTHYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM T€OMETPUUECKUX
TEOPEM .

IHoab30BaTbCcsl NPU3HAKAMHM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM M€JIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ NPSMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELIECHNH I'€OMETPUYECKUX 3a1aY .

Onpeneasitb MapauIeNbHOCTh IPSAMBIX C IIOMOLIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymias . Onpeaenarb napaiedIbHOCTh MPSAMBIX C MOMOIIBIO
PABEHCTBA PACCTOSHUN OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTOM MPSAMOHU .

Pematsb 3a1aun Ha KJeT4aTOM Oymare .

IIpoBoanTh BHIYUCIEHUS W HAXOAUTh YHCIOBbIE U OyKBEHHBIE 3HAUECHMS
YTJIOB B TEOMETPUUYECKHUX 3a7a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB
U MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUCHUHU JBYX
MapajuIeNIbHBIX NPSIMBIX CEKyIleH . Pemare npakTuyeckue 3aauu Ha HaX0XKICHUE
YIJIOB .

Baaners mousituem reomerpudeckoro mecra touek (I'MT) . Onpenensitb
OHMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPIEHANKYIIAP K OTPE3KY KaK F€OMETPUUYECKUE
Mecrta Touek . [lonp3oBartecs nonsatueMm 'MT nipu gokaszarenbcTBe TeOMETPUYECKUX
YTBEPKIACHUW U NPU PELICHNH 3a1aY .

DopMyJIHPOBATH ONPEICICHNUS OKPYKHOCTU U Kpyra, XOpAbl U IHAMETpa
OKPY’KHOCTH, YBEPEHHO BJIaJIETh UX CBOMCTBAMU . Y METh JOKa3bIBaTh U IPUMEHSATH
OTU CBOKCTBA IIPU PELICHUM 3a/1aY .

Baaaers moHATHEM OIMCAHHOW OKOJIO TPEYIOJIBHUKA OKPYKHOCTHU, YMETh
HaXoJuTh €€ UEeHTp . JJoka3pIBaTh U UCHOIB30BATH (PAKTHI O TOM, UTO OMCCEKTPUCHI
YIJIOB TPEYIOJIbBHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B OTHON TOYKE .

Baaaers noHsiTHEM KacaTeJIbHOU K OKPYKHOCTH, ITOJI30BATHCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTH KacaTeJIbHOW U paanyca, MIPOBEAEHHOIO K TOYKE KACAHMS .
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPY>KHOCTH, ITPOBEAEHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEILICHUU T€OMETPUYECKUX 3a/1a4 .

Jloka3piBaTh M NPUMEHATH NPOCTEUIINE NE€OMETPUYECKUE HEPABEHCTBA,
MMOHMMATh UX MPAKTUYECKUIN CMBICI .

IIpoBOoAUTHL OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHHUS C IOMOIIBIO LIUPKYJIS U
JIMHENKH .

8 kiace

Pacno3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCSA UX CBOMCTBAMHU MPHU PEIICHUM I'€OMETPUYECKUX 3anay . Pasnuuare
MPU3HAKU W CBOWMCTBA IMapajuiesiorpaMMa, poMOa U MpsIMOYTOJIbHUKA, TOKA3bIBATh
VX Y YBEPEHHO IIPUMEHSATH [IPU PELIEHUU T€OMETPUYECKUX 3a1aY .
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Hcnonb3oBaTh CBOMCTBA TOYKHM IIEPECEUYECHMS MEAUAH TPEYTOJIbHUKA
(eHTpa Macc) B pelieHuu 3aau .

Baagers noHsiTueM cpeHel TMHUM TPEYTOJIbHUKA U TPANEIUH, IPUMEHSTh
X CBOWCTBA MpHU pEUIEHUH TEeOMETPHYECKMX 3anad . Mcmoib30BaTh TeopeMy
daneca u TeopeMy O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHITh UX ISl PEIICHUS
IPAKTUYECKUX 3ajad .

Pacno3HaBaTh LEHTPAIbHO-CUMMETPUYHbBIE (UTYPBl W HCIOJIB30BaTh HUX
CBOMCTBA IIPH PELICHNUH 334 .

Baagers nmoHsiTusiMu 10100MsI TPEYTONBHUKOB, KO3 (duUIlMeHTa moaoous,
COOTBETCTBEHHBIX AJIEMEHTOB IT0J00HBIX TPEYTOJIBHUKOB . FIMETh IpeicTaBIeHHE O
npeoOpa3oBaHuu 1MoA00OMS U 0 MoAoOHBIX (urypax . Ilosp30BaTbes npr3HAKAMU
1o00Msl TPEYrOJbHUKOB MPU PEIICHUH F€OMETPUYECKHX 3anay . /[oka3biBaTh W
IPUMEHATH OTHOILEHUS ITPOINIOPLIUOHAIIBHOCTH B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX .
[IpumeHsATh Mogo0ue B NPaKTUYECKUX 3aadax .

BeiBoaMTHL W HCHOJB30BATH IpocTeiliye GOopMyJbl Ui IUIOIIAIH
TpeyrojbHHUKa, apajuiesorpaMmma, poMoa u Tpaneuu . BelauciaTe (pa3auuHbIMU
cnoco0aMu) IJIOIIAAb TPEYrOJbHUKA U IUIOMIAJM MHOTOYTOJIbHBIX (PUryp
(monb3ysich, Il HEOOXOAMMO, KalbKyJIsTOPOM) . 3HaTh OTHOLICHHE IJIOLIAAEH
NOoJ00HBIX (UTYp M NMPUMEHSATHh NPU PELICHUU 3a4ad . [[pUMeHATHh MoIay4YeHHBbIE
YMEHUS B IPAKTUYECKUX 33/1a4ax .

IHoan3oBaThest Teopemoit [ludaropa mis pemieHHs T€OMETPUUYECKUX U
MpaKkTUYECKUX 3a1a4 . CTpOUTh MAaTEMaTHUECKYIO MOJEIb B MPAKTUYECKHX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE UV HBI .

Baagers moHsiTHEM BNHCAHHOTO M LIEHTPAJIBHOIO YIVIA, yIia MEXAY
KacaTeJIbHOM M XOpPJOW, ONKMCAHHOW W BIIMCAHHOW OKPYKHOCTH TPEYIrOJIbHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1aY .

IIpuMeHsATH MOoTyYeHHbIE 3HAaHUS Ha MMPAKTHUKE — CTPOUTh MaTEMaTUYECKHE
MOJEJIN JUIS 33/1a4 PeabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TOpUMEHEHUEM MOoA0OUsS M TPUTOHOMETPUHU (TMOJIb3YSCh, TJI€ HEOOXOIUMO,
KaJIbKYJIATOPOM) .

9 kiace

3HATH TPUTOHOMETPUYECKHE (DYHKITMN OCTPBIX YTIIOB, YMETh HAXOUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MNPSIMOYTOJBHOTO TPEYroJibHUKA («pEIIeHHE
MPSIMOYTOJIHBIX TPEYTOJBHUKOBY) . HaxoAuTh (C MOMOIIBIO KaTbKYJSTOPA) IITUHBI
W yTJIbI U1 HETAaOJIMYHBIX 3HAUYCHUH .

IHoab30oBaTbCs bopmynamu MPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIECCTBOM [JII HAXOXKJICHUS COOTHOILICHUN MEXKIY
TPUTOHOMETPUYECKUMHU BEJTUUYNHAMU .

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCUHYCOB, IPUMEHSTh UX JJIS
HaXO0XJICHUSI Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELUICHUE TPEYTOJbHUKOBY),
MpU PEIIEHUH TE€OMETPUUECKUX 3adad . [[puMeHSTh MOJy4YEeHHbIC 3HAHUS TPHU
PEIICHUY MPAKTUYECKUX 33724 .



I[IpuMeHsITH TPUTOHOMETPHUIO B 3aJadaXx Ha HaxOXACHHE IUIOMIA]H,
BBIBOJIUTh W BJAJETh TPUTOHOMETPUYECKUMHU (OpMyNnaMHu ISl  TUTOINAIH
TpPEYroJibHUKa, MapajuiesiorpaMma, pomOa, Tpamelnuu, BBIBOJUTh U MPUMEHSTH
dopmyny I'epona u popmyy Ui MIIOMIAAN BBITYKIOTO YETHIPEXYTONbHHKA .

HNmers mnpencraBjieHWe O TOMOTETHUH, NPUMEHSATh B MPAKTHUYECKUX
CUTYaIIMSIX .

Hcnoan3oBath Teopembl UeBbl 1 MeHemnas pu pelieHnu 3a1ay .

Hcnoan3oBaTh TeOopeMbl O BIIMCAHHBIX YIUIax, yriaXx MEXIy XOopJaMu
(CeKyLIMMM) U yTJIe MKy KacaTeIbHOU U XOPA0H MpHU PEIICHUU T€OMETPUIECKUX
3amay . Jloka3piBaTh W MPUMEHSATh TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPI, O
MIPOM3BEICHUU OTPE3KOB CEKYIINX, O KBaapaTe KacaTeabHOH .

Baagers moHATHEM KOOpPAMHAT Ha IUIOCKOCTH, PabOTaTh C ypaBHEHHEM
OpsIMOM Ha IUIOCKOCTH . BiianeTh MNOHATHSIMH YIJIOBOTO KO3(QQUIMEHTa U
CBOOOJHOTO YJI€HA, MOHMMATh MX TEOMETPUYECKUN CMBICI M CBS3b YIJIOBOTO
K03 puIMeHTa ¢ BO3pacTaHUEM U yObIBAaHUEM JIMHEUMHON (PyHKLNY . YMETh pelaTh
METOJIOM  KOOpJAMHAT  3aJa4yd, CBSI3aHHbIE C  MAPAUICNIBHOCTBIO |
NEPIEHIUKYJISIPHOCTBIO TNPSAMBIX, MEPECEUCHUEM MPSAMBIX, HAaXO0XJIECHUEM TOYEK
HEepeCceyeHHUs .

BbiBoauTHh U BialeTh ypaBHEHHWEM OKPYXHOCTH . Vcmonp3oBaTh METOA
KOOpAMHAT JJIsi HAXOXKICHUS IEpEeceueHUuil OKpYXKHOCTeH M IpsMbIX . Branetsb
dbopMynaMu paccTOSHUS OT TOUYKH 10 TPSMOM, IUIOMIAAN TMapajieorpaMMa B
KOOpAMHATaX, UMETh MOHATHE 00 OpHUeHTUpOoBaHHOH mmiomaau . [lonb3oBarbes
METOJIOM KOOPAMHAT Ha IVIOCKOCTH, MPUMEHSTh €T0 MPU PELICHUH T€OMETPUYECKUX
M TpaKkTH4YecKkux  3amad .  llpumeHars  MeToq ~ KOOpAMHAT B
IPAKTUKOOPUEHTUPOBAHHBIX FTEOMETPUUECKUX 3aauax .

Baagers moHsTHEM BEKTOpa . YMETh CKJIAQAbIBaTh U BBIYUTATH BEKTOPHI,
YMHOXaTh Ha YMCJIO, BJIAJETh NpPaBHJIAMHU TPEYrojbHUKA W Mapajenorpamma .
Bnanerhs npakTuyecKUMU MHTEPIPETALUSIMUA BEKTOPOB . YBEPEHHO IMOJIb30BATHCS
KOOpAMHATAMU BEKTOpa . BiameTs CJIOXEHHMEM U BBIYMTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPAUHATAX .

Hmets npencrasienue o 6asuce (Ha MIOCKOCTH) . PackiaabiBaTh BEKTOPHI 110
O0asucy . PacknaapiBaTh BEKTOpPHl CHJI C [OMOIIBIO IPOCLHUPOBAHUA U
TPUTOHOMETPUUYECKUX COOTHOIIEHUH . IlpuMeHATh moJlydueHHblE 3HAHHUS B
NPOCTEUIINX (PU3NYECKUX 3a/1ayax .

Baagers MOHATHEM CKaISIPHOTO IMPOU3BEACHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUUYECKUN CMBICI M YBEPEHHO MOJIb30BATHCS €T0 BHIPAKEHUEM B IEKAPTOBBIX
KOOpAMHATAX . 3HATh JUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEICHUS U €0 CBS3b C
npoenupoBanueM . lIpuMeHATh CKalsipHOE MPOU3BEACHHUE BEKTOPOB IS
HaXOXKJICHUS JUIMH W YIJIOB . Pemarh reoMeTpuyeckue 3aaadvl C TOMOIIBIO
CKaJISIPHOTO Mpou3BeAeHUs . Vcmonb3oBaTh CKalsipHOE MPOU3BEICHIE BEKTOPOB B
anreOpanyeckux u GU3NYECKUX 3a/1a4ax .

Baagers MOHATHSAMHU NPABHJIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTHU M PaJMaHHON MEpBI YIJia, BHIYUCIATDH IUIOMIAAb Kpyra u
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ero dacreu . [lonumars cmpicn uncna . [IpuMeEHATH MOJy4eHHBIE YMEHUS NPH
peIlIeHNU MPAKTUYECKUX 3a/ad . 3HaTh MCTOPUYECKUE CBEACHHS 00 HU3MEpPEHHUH
JUIMHBI OKPY>KHOCTH U IUIOIIAINA KPyTa .

HNmers mpeacTaBieHuEe O MPeoOpPa3OBaHUU IUIOCKOCTH, O JBIKEHHUSIX
Haxoguts ocu, LEHTpbl CUMMETpUU (Uryp, LEHTPbl IOBOPOTA, HAXOIUTh
KOMIIO3UIMM MPOCTEUIINX MpeoOpa3oBaHuil . [IpUMeHsITh NBUKEHUS IUIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4 .

IIpuMeHsATh Noy4eHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HU U IPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCIICHUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, I
HEO0O0XO0IMMO, KATBKYJISTOPOM) .



TemaTnuyeckoe IJIAHMPOBaAHME Y4eOHOI0 Kypca (1o rogamM 00y4eHus )

7 kaacc (1024)

HasBanwue paznena (Tembl)
Kypca (9ucio 9acoB

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUbI ACATCIBHOCTH o6yqa}oumx051

Hauvana TEOMETPHH.
[Ipocreiimme reoMeTpuyecKue
burypel U UX  CBOMCTBA.
N3mepeHne  reoMeTpUYECKUX
BEJINYUH (28 1)

HCTOpI/IH BO3HHMKHOBCHMU

n pa3BUTHUS T€OMETPHH.
Hagansnabie MOHSITHS
reomMerpun. Touka, mnpsMas,
oTpe3ok, Jjayd. llonstue 06
aKCHuoMme, Teopeme,

JIOKA3aTEIbCTBE, OINPEHAECICHUN,
CBOICTBE, MpU3HaKe. BzanmHoe
pacmoJIOKEHUE  TOYEK  Ha
npsMon. M3mepenue  IIMHBI
OTpE3Ka, PACCTOSIHUE MEXIY
Toukamu. llomymiockocts u
yroii. Buasl yrios. M3mepenue
BEJIMYMH YIJIOB. BepTukaibHbie

151 CMEXHBIE YTJIBL.
[TapaiutenbHbIe 51
NIEPIICHIUKYJIIPHBIE  IIPSIMBIE.
buccekrpuca yrma. Jlomanas.
Bugsr JIOMaHBIX. JlnnHa
JIOMaHOW.  MHOIOYrOJbHUKH.
Ilepumerp  MHOIOYIOJIBHMKA.

3HAKOMUTBCS C UCTOPUEN PAa3BUTHUSA T€OMETPUH,
NPUMEHEHUEM TE€OMETPUU B pEaJbHOM JKU3HHU.
®opMyIMpPOBaTh OCHOBHBIC MTOHATHS, ONIPEJCICHUS U
aKkCUOMBI. Pacro3HaBaTh U3y4YE€HHbIE TEOMETPUUECKUE
burypsl, onpeaensaTh UX B3aUMHOE PaCIMOJIOXKEHUE,
BBITIOJIHATh YEPTEXK MO YCIOBUIO 3amaud. M3mepsaTh
JIMHEWHbIC U YTJIOBBIE BEIMYMHBI T€OMETPUUYECKUX U
NPaKTUUYECKUX OOBEKTOB. Ompenensith «Ha TIiaa3»
pa3Mepbl pealbHbIX OOBEKTOB, MPOBOAUTH TPYyOyIO
OIIEHKY MX pa3MepoB. Pemiats 3a1aun Ha BEIYUCIICHUE
JUIMH OTPE3KOB M BEJIWYMUH YTioB. Pemiars 3a1aun Ha
B3aMMHOE PACIIOJIOKEHUE TE€OMETPUUYECKUX (Uryp.
[IpoBoguTh KJAcCU(pUKAIUIO YTJIOB, BBIYUCIATH
JMHEWHbIE W  YIJIOBBIE BEJIWYUHBI, MPOBOIUTH
HEO0OXOUMbIE JIOKa3aTeIbHbIE paccyKIcHUs.
Boruucnsate  mepuMerpsl  mpocTedmux - uryp,
JoMaHbIX. Pa3nuuaTh BBINNYKIBIE W HEBBITYKIIbIC
MHOTOYTOJIbHUKHM, paBHble (Qurypel. [IpoBoauTh
IpPOCTEHIINE MOCTPOCHUSI U U3MEPEHHUS C MOMOILBIO
UHCTPYMEHTOB
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[TonsTue o
HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAX.
NHCTpyMEHTBI ISl USMEPEHUH U
MMOCTPOEHUMN

BBIITYKJIBIX u

Tpeyroabauku (19 4)

Menuana, OuccekTpuca u
BBICOTA TPEYrOJIbHUKA.
PaBeHcTBO TPEYIrOJIbHUKOB.
IlepBbiii U BTOPOW IPU3HAKHU
paBeHCTBA TPEYTOJIbHUKOB.
PaBHOOEepEeHHbBIE
TPEYTOJIbBHUKA W UX CBOMCTBA.
[Ipuznax PaBHOOEIPEHHOTO
TPEyroJibHUKA. TpeTuil mpu3HaKk
paBeHCTBA TPEYTOJIbHUKOB.
@urypsl ¢ 0CEBOM CUMMETPUEM.
[Tpumepsr CUMMETPUHU B
OKPY’KAIOLIEM MHPE

Pacno3naBaTh napsl paBHbIX TPEYTOJbHUKOB Ha
TOTOBBIX YEpPTEKax M Ha KieryaTod Oymare (¢ yka-
3aHMEM Tpu3HaKoB). OmnpenensT NHapbl pPaBHBIX
TPEYTrOJIbHUKOB B I'€OME- TPUUECKUX KOH(PUTyparusx
(c ykasaHuem npu3Ha- KOB). BBIBOOUTH cCiencTBUS
(paBEeHCTB  COOTBETCTBYIOLIMX  3JEMEHTOB) W3
paBEHCTBAa TPEYrOJbHUKOB. VCIIONB30BaTh NMPU3HAKH
paBEHCTBA TPEYTOJIBHUKOB B pELICHUH
r€OMETPUYECKUX 3a/1ay. PopMyHpoBaTh
onpesieneHus: OMCCEKTPUCHI, BBICOTHI, MEIUAHbI
TPEYTOJIbHUKA; CEPEANHHOTO  TEPIECHANKYISIpa
OTpe3Ka; NEPUMETPA TPEYTOJIbHUKA, OCH CUMMETPUU
¢urypel.  Pacno3naBatb  Qurypsl ¢  0OceBOH
cuMmMeTpueit. Pa3nuuaTh TMOHSATHS CBOMCTBA U
pU3HaKa, GbopMyIupOBaTh  COOTBETCTBYIOLIHUE
JoTUYecKue yTBepxaeHus. Jloka3blBaTh U MPUMEHSATH
CBOMCTBA U NPU3HAKU paBHOOEAPEHHOTO
TPEYTrOJbHUKA B PELICHHWM T'€OMETPUYECKUX 3a/ad.
CrpouTh 4epTe)kH, pelmarh 3a4adyd C HOMOIIbIO
HAXOXKIEHUSI PaBHBIX TPEYrOJbHUKOB. MCroib30BaTh




1 POBBIE PECYPCHI I MOCTPOCHUN U UCCIEAOBAHUS
CBOMCTB M3y4aeMbIX PUTYp U KOHPUTYpaLUid

[TapamnensHocTh. Cymma
yTJI0B MHOTOYTOJIbHUKA (15 )

[TapamienbHOCTH
npsMbIx. CBOKCTBA U MPU3HAKU
napasuiesibHbIX NpsaAMbiX. Cymma
YIJIOB TPEYTOJIbHUKA. BHENIHME
yribl  TpeyroibHuka. Cymma
BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA M BHEUIHUX
YTJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA

@opMynupOBaTh  MOHSATHE  MAPAUICIBHBIX
NpSMBIX,  HAaXOAUTh  IPAKTUYECKHE  IIPUMEPBI.
3HAKOMHUTBCS C MCTOPUEH pa3BUTUA TE€OMETPUH,
mATBIM  TIocTynatoM EBkimpma, 3HadeHueM pabdoT
JloGayeBckoro. N3yuatp CBOWCTBA YIJIOB,
00pa30BaHHBIX TPU TMEPECEYCHUU TMapauIeIbHBIX
npsAMbBIX — cekywen. [IpoBoguTe  n1oka3zarenbcTBa
[apaAJUICIbHOCTH JABYX IPSAMBIX C IIOMOILIBIO YIJIOB,
00pa30BaHHBIX TMpPU TIEPECEUECHUU ITUX MPSIMBIX
TpEeThEU TpsIMOU. Pa3zmuuarte CBOWCTBA W IPU3HAKU
MapaJJICIbHBIX MPSIMBIX, TPUMEHATH UX MPU PEIICHUN
FeOMETPUYECKUX 3aJad. BpuucasTh CymMMy YIJIOB
TPEYTrOJIbHUKA, CyMMY BHYTPEHHHUX YTJIOB
MHOTOYTOJIbHUKA W BHEHIHUX YTJIOB BBIMYKJIOTO
MHOTOYTOJIbHUKA. HaxoauTh 4rciioBble 1 OyKBEHHbBIC
3HAYEHHUS YIJIOB B TEOMETPUUYECKUX 3aJadyax C
WCMOJIb30BAHUEM  TEOPEM O  CyYMME  YIJIOB
TPEYroJIbHUKA W  MHOIOYrojbHHUKa. I[IpumeHsTH
MOJTyYCHHBIC 3HAHUS MPU PEUICHUU TE€OMETPUUYECKUX
3a7a4

IIpssmoyromnpHbIe
TpeyroiabHuku (7 4)

[Ipusnaku
PAMOYTOJIBHBIX
TPEYrOJIbHUKOB.

paBeHCTBa

Jloka3pIBaTh NIPU3HAKA paBEHCTBA
OPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. Omnpenensts napbl
PaBHBIX  MNPSAMOYIOJIBHBIX  TPEYTOJbHHUKOB  HA
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[leprieHIMKYISIp U HAKJIOHHAS.
CBoiicTBO MeIUaHbl
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, MPOBEAEHHON K
runorenyse. [IpssMOyroiabHbIN
TPEYTOJIBHHUK C yriaoM B 300

KJIeTyatol  Oymare W B T€OMETPUYECKHX
KoHQurypauusx (¢ yKa3aHHEeM  IPU3HAKOB).
Hcnons30BaTh NPU3HAKKA PABEHCTBA MPSMOYTOJIBHBIX
TPEYTrOJbHUKOB, HEPABEHCTBO O HAKIOHHOW U
NEPIEHANKYJISIPE B PEIIEHUN T€OMETPUYECKUX 3a1ad.
Jloka3pIBaTh CBOMCTBO MEIUWAHBI MOPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOW K THUIIOTEHY3€, |
COOTBETCTBYIOIIMNA NPHU3HAK; CBOMCTBA W IPU3HAKU
IPSAMOYTOJIBHOTO TpeyrojbHuka ¢ yrioMm B 30o.
[IpuMeHATh TOJNyYEHHBIE 3HAHUS IPU PEIICHUU
r€OMETPUYECKUX  3ajady. Pemare 3agauM Ha
IpUMEHEHUE CBOMCTB IPSAMOYTOJIBHOTO
TpeyroJibHUKa. VI CIonap30BaTh NOJyYEHHBIEC 3a7a4d
[P pEUICHUU NPAKTUYECKUX 3a7a4

I'eomerpuueckue
HepaBeHCTBa (5 4)

CooTHOILIIEHUSA MEXTY
CTOpOHAMH u yTJlaMH
TpeyrojibHuka.  HepaBeHCTBO

TpeyrojapHuka. HepaBeHCTBO 0
JnuHe JoMaHou. HepaBeHCTBO
MEXIy NEPHEHAUKYJIIPOM H
HakJOHHOM. PaccrosHue ot
TOYKH J0 NPsIMOU

BeiBOguTH  mpOCTEHIIME  TEOMETPUYECKHUE
HEpPABEHCTBA, MOHUMATh HX NPAKTUYECKUX CMBICII.
Hcnons3oBath JIOKa3aHHbIE F€OMETPUUECKUE

HCpaBCHCTBA, CHMMCTPHUIO B PCIICHUHN 3aaa4

OKpy HOCTb.
I'eomeTpuyeckne mecra TOYEK.

OKpyXHOCTb, XOpAbI U
JINAMETPBI, ux CBOMCTBA.
B3aumHoe pacIoJIoKEeHUe

PopMyIUpPOBaTh OIPEACICHUSA: OKPYKHOCTH,
XOpIbl, IHWAaMETpa M KAacaTelIbHOM K OKPYKHOCTH.
N3yyatp uX CBOWCTBA, IPU3HAKUA, [OCTPOCHUE




[locTpoenuss ¢ MOMOIIBIO
HUPKYJs U TuHenku (18 u)

OKPY>KHOCTH 51 MPSAMOH.
KacarenpHas wu cexkymas K
OKPY’KHOCTH. OKpy»X HOCTb,

BMcaHHas B yroi. [lonstue o
Ir€OMETPUYECKOM MECTE TOYEK.

[Ipumepsnl FeOMETPUYECKUX
MECT TOYEK Ha IIJIOCKOCTH.
OnucanHas OKPY>KHOCTb

TPEYroJIbHUKA, €€ LIeHTp. MeTon
F€OMETPUUECKUX MECT TOUYEK
IIPA PELICHUU T'€OMETPUUECKUX
3asay. O06o0cHOBaHUS
IIPOCTEUILINX IIOCTPOCHHU,
JTanbl 3aJa4d HA MOCTPOECHUS,
pELICHUE 3a/1a4 Ha IOCTPOECHHUE
LHUPKYJIEM U JJUHEUKOU

yeprexxen. HMccnenoarb, B TOM YHCIE HCIOIb3YS
U (POBBIE PECYPCHI: OKPYKHOCTh, BIUCAHHYIO B YIOJI;
LEHTP OKPY>KHOCTH, BIIMCAaHHOW B YTOJI; PaBEHCTBO

OTpE3KOB KacaTeJIbHBIX
OBnazeBaTh IOHATHEM ONMCAHHOW  OKPYKHOCTH
TpeyroiapHuka. OopMynIHpoBaTh JTanbl 3a4a4 Ha
IIOCTPOECHUE (moctpoenue, J0Ka3aTeIbCTBO,

UCCJIEIOBAHNE), TIPOBOJUTH 3aJa4ll Ha IMOCTPOCHUE,
OCYIIECTBJISITh OCHOBHBIE MOCTPOCHUSA LHUPKYJIEM U
JUHEWKON. 3HAKOMUTBCS C MCTOPHEN pa3BUTHUSA
FeOMETPHH, KJIIACCUYECKUMH 3a]1a4aMU O IOCTPOEHUHU

[ToBTOpeHue, ob6oOIIEHNE
3HaHuit (10 u)

[ToBTOpEeHue 51
000011IeHe OCHOBHBIX MOHATHM
Y METOJIOB Kypca 7 Kiacca

Pemate 3amaud, WUIIOCTPUPYIOIIUE CBS3U

MCKIY pa3iIMdYHbIMU TEMAMH KypCa

8 kuacce (102 4)

HasBanue paznena (TeMbl)
Kypca (4ucyo 4acoB)

OcHOBHOE coJiepKaHuE

OcHOBHBIC BUJIbI ACATCIBHOCTH 06yqa}011114xc>1
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4)

YerblpEXyroapHuku (22

[TapamnenorpammM,  ero
IIPU3HAKH 51 CBONCTBA.
[IpsAMOYTOJIbHUK, pomO,
KBaJparT, MX HpPU3HAKK H
ceoictBa. Cpennsas  nuHUA
TPEYrOJIbHUKA. Tpanenws.
PaBHOOenpeHHas Tpameuus, €€
CBOMCTBA U IPU3HAKHU.
[IpssmoyrospHas Tparenus.
Cpennsiss  JMHUS ~ TpAINELMH.

Teopema ®aneca. Teopema o
MPOMOPIMOHAIBHBIX OTPE3KaX.
[leHTp Macc TpEyroJbHUKA.
L{eHTpaIbHO-CUMMETPUYHBIE

burypsl

N300paxaTh W HaXOAUTh Ha dYepTexax
YETBIPEXYTOJBHUKNA Pa3HBIX BUIOB U HX DJIEMEHTHI.
@opMyIMpoBaTh OMNPENENICHHS Mapajulesiorpamma,
OpsIMOYTOJIbHHKa, pomOa, KBajapaTa, TpameluH,
PaBHOOOKOM Tpameuuu, MpsIMOYTOJIbHOM Tparemum.
Jloka3pIBaThb M HCNOJB30BaTh IPU PELICHUM 3a1a4
IIPU3HAKH u CBOMCTBA rapasuiesiorpamma,
npsIMOYTOJIbHUKAa, pomOa, KBajpara, TpareluH,
PaBHOOOKOW Tpameuuu, NpsIMOYTOJIbHOM TpamemuH.
Jloka3pIBaTh M MCIIOJIB30BaTh IPU PELICHUM 3a1a4
TeopeMbl Pasneca U 0 IMPONOPLUUOHATIBHBIX OTPE3KAX.
@opMynupoBaTh M JIOKa3bIBaTh CBOWCTBA TOYKHU
[IEpEeCeYeHNss MEIHaH TPEYrOJbHUKA; I0JIy4aTh
IPENCTABICHUS O METOJE MAacC, O CBSI3H C (PU3MKOM.
Q@opmynMpoBaTh  ONPEACIEHHWE U JOKa3bIBaTh
CBOMCTBA LEHTPAIbHO-CUMMETPHUYHBIX duryp.
Pemare 3amaum ¢ HCHOJIB30BAHMEM CBOMCTB U
IIPU3HAKOB napasuiesorpamma. [IpoBonurts nenenue
OTp€3Ka Ha PAaBHBIE YACTH C MOMOILBID LUPKYIS U
muHeliku. Wcnonb3oBaTh HUGPOBBIE PeCypCchl IS

UCCJICIOBAHUSI  CBOWMCTB  M3ydaeMmblx GUTYp U
KOH(UTrypanui
[Togobue (16 1) [Tono6ue TpeyroapHUKOB, Haxogute  momoOHBIE  TPEyrojabHUKH  Ha

ko3 puIeHT noaoous.
[TpusHaku mo100ust
TpeyrojapbHuKoB. [IpumeHeHme

TOTOBBIX YEpTEeX,aX, YKa3bIBaThb COOTBETCTBYIOIIUE
npu3Haku moAoOus. Omnpenenarh Iapbl MOJ0O0HBIX
TPEYTOJIbBHUKOB B T€OMETPHUYECCKUX KOH(PHTyparmsX.




nooous npu peneHnu
IIPAaKTUYECKUX 3a1a4. Beenenue
HOHATHUSA npeoOpa3oBaHus

no100us 1 moJ0OHBIX (HUTYD

Pemate 3amaum Ha MOA00HBIE TPEYTOJIBHUKH C TIO-
MOTIIPIO CAMOCTOSTEILHOTO TOCTPOCHHS YEPTEKEH U
HaXO0KJICHUS TTOIOOHBIX TPEYTOJIHHUKOB, C YKa3aHUEM
npu3HakoB moao6wus. [IpoBoauTh JOKa3aTeIbCTBA C
UCTIONb30BaHUEM TMPHU3HAKOB MmMoAo0us. llpuMeHsaTsh
MOJIYYCHHBIC 3HAHUS TIPU PEIICHUN TEOMETPUICCKUX U
MPAKTUYCCKUX 3a/1ad. 3HAKOMHUTHCA C TIOHSITHSIMHU
npeoOpa3zoBaHus MMOA0- Ol U MOJJOOHBIX QUTYD

[Tnomans (16 )

[TonsiTne TJIOILAIH.
CBoiicTBa () I ENI (7
r€OMETPUYECKHUX buryp.
[Ipocreiine  dopmysabl s
IO TPEYroJIbHUKA,
napajienorpamma, pomba

Tpaneunu. [lnomanu moago0HbIX
Guryp

dopMyIHpoOBaTH CBOWCTBA IIONIA/IN, BHISCHSTh
WX HarJISAHBIA CMBICH. BBIBOIUTE (hOPMYIIBI IITOIIA TN
napajiesiorpaMma, TpPEyrojdbHUKA, Tpamenud W3
dbopMynbl IUIOMIAM TMPSMOYTOJbHUKA (KBaapara).
Haxomute mmnomanm ¢uryp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare, NCIoJIb30BaTh pa30MEHUE HA YACTH
u goctpoenue. HaxoauTs miomaay mogoOHbBIX GUryp.
BeraucnsaTe moiomaaM  pa3iMyHBIX  MHOTOYTOJBHBIX
¢uryp. Pemars 3a1aun Ha MIo0maas ¢ MPaKTHIECKUM
coJiepiKaHueM

Teopema Iludaropa
Hayayna Tpuronomerpud (18 u)

)41

Teopema [Tudaropa.
[Ipumenenue TEOPEMBI
[ludaropa  mpu  pemieHUn
MPAKTHYECKUX 3amad.

[IponopioHanbHbIE OTPE3KH B
PSIMOYT'OJIBHOM TPEYTOJIbHUKE.
CuHyCc, KOCHUHYC, TaHI€HC H

3HaKOMUTKCA ¢ ucropueit Teopemsl [Tudaropa.
HoxkazbiBath  Teopemy Iludaropa. JlokasbiBath
COOTHOILICHUS MEXK Y MPONOPLUHOHAIBHBIMU
OTpe3KaMU B MPSIMOYTOJIBHOM TpPEYrOJIbHUKE U
IIPUMEHSTh UX IIPU PEIICHUH F€OMETPUUYECKHUX 3a/1au.
Pemate 3amaun Ha mpumenenne teopemsl [ludaropa,
B TOM 4YHUCIE C IPAKTUYECKHUM COAEPKAHUEM.
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KOTAHT'€HC OCTpOro
MPSIMOYTOJILHOTO
TPEYrOJIbHUKA.
Tpuronomerpruueckne GyHKIHHA
yriioB B 30°, 45° u 60°.

yria

Onpenensartpb OCHOBHBIE TPUTOHOMETPHUUYECKHUE
GYHKIIMM  yria ¢ TOMOULIBI0  MPSIMOYTOJIBHOTO
TPEYroJbHUKA, COCTaBIATh TaOMUIly 3HAUCHUU

TPUTOHOMETPUUYECKUX (PYHKIIMUI /JI1 OCHOBHBIX YTJIOB.
IIprMeHATs IIOJIy4YEHHbIE 3HAHUA U YMEHHUs IpHU
pelIeHNH MPAaKTHYECKUX 3aJad. 3HAKOMHUTBCS C
UCTOPUEN PA3BUTHUS TPUTOHOMETPUH

Vbl u
YEeTHIPEXYTOJILHUKH, CBSI3aHHBIC
C OKpY)HOCTBIO (20 1)

Bnoucanabie T
LEHTPAJIbHBIC YIJIBI, yroJ
MEXy KAacaTeJIbHOU U XOPHOM.

Yrnel  Mexay XOopaaMH U
CeKylluMHu. BnucaHHele U
ONMCAHHBIE

4eThIpEXYyroapHuKu. CBoNcTBa
U [PU3HAKK  BIIMCAHHOTO
YETBIPEXYTOJIBHUKA. B3anmuoe

@opMyIHpOBaTH  OCHOBHBIE  OIpPEIEIICHHUS,
CBS3aHHBIE C yrJlaMH B Kpyre (BIHMCAHHBIA YTOI,
HEHTpaJIbHBIN yroJ). HaxoauTh BHUCaHHBIE YTJIbI,
ONMpAOIIMECS] Ha OJHY HAYTY, BBIYUCISATH YIJIBI C
MIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJlaX, TEOPEMBI O
BIIMCAHHOM  YETBIPEXYTOJBHUKE,  TEOPEMBI O
ueHTtpaipHoM yriie. HccienoBaTh, B TOM 4YHUCIE C
MOMOIIbI0  [U(PPOBBIX PECYpPCOB, BIHCAaHHBIE U
OMMCAaHHBIC  YETHIPEXYTOJbHUKH, BBIBOJIUTH  HX

pacnoaoKeHue JIBYX | CBOMCTBA U NPU3HAKHU. VICIIOIB30BaTh 3TU CBOMCTBA U
OKPY’KHOCTEM. Kacanue | nmpru3Haku npy pelieHny 3a1a4y
OKPY>KHOCTEH. O6mrue
KacaTeJbHbIe K JIBYM
OKPY’KHOCTSIM
[ToBTOpEeHue, 06o0IIEHNE [ToBTOpEHHE  OCHOBHBIX Pemlare 3amaum, WUIFOCTPUPYIOIIUE  CBS3U

3Hanuit (10 u)

TOHSATUM U METOJIOB KypPCOB 7 U
8 Ki1accoB, 00001IIeHIE 3HAHUN

MCXKAY pa3iIMdYHbBIMU TEMAaMH KypcCa




9 kaacc (66 u)

HasBanwue paznena (TeMbl)
Kypca (4uCJI0 4acoB)

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUbI ACATCIBHOCTH o6yqa}oumx051

PelieHre TpeyroibHUKOB
(12 4)

CuHycC, KOCUHYC, TAHT€HC
yraoB oT 0 1o 1800. OcHoBHOE

TPUTOHOMETPUYECKOE
TOXIECTBO. DopMyJIbI
IIPUBEIICHMUSL. Pewmenne
TPEYTOJILHUKOB. Teopema

KOCHHYCOB U T€OpEMa CUHYCOB.
Pelienue npakTHyecKux 3aaad ¢

UCITOJIb30BAaHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpuueckue
dhopmyIibl TU1st TJIOIIAN
TPEYTOJIbHHKA,
napamenorpamma.  dopmyna
I'epona. ®opmyna I1uIOIAIA

BBIITYKJIOTO YETBIPEXYTOJIbHUKA

DopMynupoBaTh OTIPEICIICHUS
TPUTOHOMETPUUECKUX (YHKIHA TYMBIX W MPSMBIX
YTJIOB. CocraBasTh Ta0IUILy 3HAYCHUUN

TPUTOHOMETPUUECKUX (PYHKIMM SIS OCHOBHBIX YTJIOB
or 0 mo 1800. BBIBOAUTH COOTHOILICHUS MEXKIY
TPUTOHOMETPUUECCKUMH  (PyHKIMsIMU.  BBIBOIUTH
npocTeime dhopmyIibl MPUBEICHUS n3
reOMETPUYECKUX COoOOpakeHUH. BBIBOIUTH Teopemy
KOCUHYCOB M TEOpEMy CHHYCOB (C paanmycom
OMMCaHHOM OKpyXHOCTH). Pemiatb 3amauun 1o
F€OMETPUHM C HCIIOJb30BAHUE TEOPEM KOCHHYCOB HU
CHUHYCOB, HaXOJUTh PAJNYC OMUCAHHOU OKPYHOCTH.
Pemate mpakTHueckue 3adadyd, CBOJSIIMECT K
HaXO0XXJICHUIO PA3JIUYHBIX DJIEMEHTOB TPEYTOJbHUKA.
BeiBoauTe TpuroHomerpudeckue QOpMyabl s
IJIOIIAIA TPEYTOJIbHUKA, apayiejorpaMma, GopmyIry
I'epoHa, bopmyy IO BBITYKJIOTO
YEThIPEXYTOJIbHUKA. Pemrate 3aJ1a49u c
UCIIOJIb30BaHUEM U3YUEHHBIX TEOPEM U COOTHOIIECHUH.
Pemater mpakTHYecKHe 3aJaud  Ha  HAaXOXICHUE
TUTOIIAN C MPUMEHEHHUEM JIaHHBIX (popMyIt
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(8 =)

[TogoGue TpeyroJbHUKOB

Xopapl W TOMO0OHBIC
TPEYTOJIbHUKA B OKPY>KHOCTH.
Teopema 0  mnpowusBeneHUN
OTPE3KOB XOpA, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB
CEeKyIUX, TEOpeMa O KBaJpare
kacarenbHOM. [IpuMmenenne npu

peLIeHUN FEOMETPHUUECKUX
3agay. Teopembr UYeBbl u
Menenasi. ITonsaTue 0
TOMOTETHU

Jloka3piBaTh ~ TE€OpEMBI O  MPOU3BEICHUU
OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOPEMY O KBaJpaTe KacaTeIbHOU, TEOPEMBI
YeBnl u Menenas. HMccaenoBathb, B TOM 4YHCIIE C
MOMOIIBI0O  HUGPPOBBIX  PECYypCcoOB,  H3ydaeMble
KoH(purypanuu. [IpuMeHSATH, HTaHHBIE TEOPEMBI TMPHU
pELICHUH TEeOMETPUUYECKUX 3aJlady. 3HAKOMHUTBCSA C
MIOHSATUEM O T'OMOTETHH, C €r0 MPUMEHEHUEM, B TOM
YHUCJIE B TPAKTUUYECKUX CUTYAIUSAX

Meton koopauHat (6 4)

YpaBHeHHe npsAMON Ha

TJTOCKOCTH. Yrnosou
Kod(pbuureHT ©u  CcBOOOIHBIN
YI€H, MUX TE€OMETPUUYECKUU

cmbicit.  [lapannensHocTh W
NEPHEHANKYISIPHOCTh MPSMBIX
(uepe3 yrioBoit K0d(HUITUEHT).

YpaBHeHUE OKPY’KHOCTH.
Haxoxnenue IIEPECEYCHUN
OKPY)KHOCTEM W TIPAMBIX B
KOOpJAHHATax. dopmyia
pacCcTosiHUSIT OT  TOYKH 10
IIPSMOM. [Timomans
napasuiesiorpaMmma B

KOOpJIMHATaX, TMOHATHE 00

OcBauBarh MOHATHE NPSIMOYTOJBHON CHUCTEMBI
KOOpJMHAT, JEKaPTOBBIX KOOPAUHAT TOYKHU. BRIBOIUTH
YpPaBHEHUsI MPSMOW B KOOpPAMHATAX, YPaBHEHUE
OKPY)XHOCTH. BBIIEISITh TIOJHBIM  KBajpar JJis
HAXOXJCHUS LIEHTpPAa M paanyca OKPYKHOCTH MO €€
ypaBHEHUIO. HaxoauTh TOUKM niepeceueHus NpsMbIX U
OKPY>KHOCTEHN B IPSIMOYTOJIBHON CHCTEME KOOPAMHAT.
Pemate 3a/1aun Ha HAXOXKJIEHUE PACCTOSIHUSI OT TOYKH
no mpsMoi.  BwBomuth  dopmyny  mIIomanu
napajyjenorpaMMa B KOOpPAWMHATaX, 3HAKOMUTHCS C

MTOHATHUEM OPUEHTUPOBAHHOU TTOLIA/IH.
[IpumeHsTH METO KOOPAWHAT B MPAKTUYECKU-
OPUEHTUPOBAHHBIX r€OMETPUUECKHUX 3a7a4yax,

UCCIIEN0BAaTh MPWIOKEHUS MeEToAa KOOpAWHAT B
BBIUMCIIUTEILHOM MaTreMatuke U UH(OpPMaTHKE.




OPUEHTUPOBAHHOW  TUIOLIAJU.
[Ipumenenue METOa
KOOpJIMHAT B  MPaKTHUYECKH-
OpPUEHTHUPOBAHHBIX

IrCOMCTPHUUCCKHUX 3agadax

Hcnonb3oBath upOBBIE PECypPCHI ISl IOCTPOCHUS U
UCCJIEIOBAHUNA. 3HAKOMUTBHCA C HCTOPUEU Pa3BUTHS
Tr€OMETPUHN, UCTOPUEH METOAA KOOPAUHAT

BexTopsr (13 1)

Bektopel Ha IIIOCKOCTH.

Cnoxenue u BBIYHNTAHUC
BCKTOpPOB u IIpaBuia
TPCYTOJIBHHUKA u

napajuienorpaMmma. Y MHOKEHHE
BEeKTOpa Ha yncio. KoopauHatel
BEKTOpa. Crnoxenue U
BBIYMTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA Ha YHCJIO B
KOOpJAUHATAaX. [Ipumenenue
BEKTOPOB B (PU3MKE, ILEHTP
macc. [lonarue o OGasuce (Ha

IIJIOCKOCTH). Paznmoxenus
BEKTOPOB o 0aszucy.
CkansipHoe MIPOU3BEICHUE
BEKTOPOB, reOMETPUUECKUI
CMBICII W  BBIDQXEHUE B
JI€KApTOBBIX KOOpJIMHATAX.

JuctprOyTUBHOCTH CKaJISIPHOTO
MTPOU3BEICHUSL. CkansipHoe
MPOU3BEJCHUE u

BBoauTh BEKTOPBI KaKk HaIIPaBJIECHHBIE OTPE3KU,
UCCIIEIOBaTh T'€OMETPUUYECKUN (TepeMellleHne) u
dbuznyeckuii  (cujla) CMBICIBI  BEKTOPOB. 3HATh
ONPENEIICHUsI CYMMBI M  Pa3sHOCTH  BEKTOPOB,
YMHOXXEHUSI BEKTOpa Ha 4YHCIO, HCCIEN0BaTh
F€OMETPUYECKH W (QU3UYECKH CMBICH  3THX
omepanui. Pemars reoMeTpuuecKHe 3aladyd €
UCIIOJB30BaHMEM BEKTOpoB. HccnenoBaTh  CBA3b
BEKTOPOB C IOHATUSMH PABHOJIECUCTBYIOLIEU CHUJI U
pPaBHOBECHS CUJI, IPUMEHATH BEKTOPHI K MPOCTEUIINM
3a71a4aM MEXAHUKH U CTaTUKHU. PackiaapiBaTh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM, PACKJIAIbIBATh
BEKTOPBl CHJI C IIOMOLIBIO NPOCHUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUN. Onpenensitb
CKAJISIPHOE NPOU3BEIACHNUE BEKTOPOB I'€OMETPUUECKHU U
B KOOpAMHATax, JOKa3blBaTb  PABHOCUJIIBHOCTH
omnpeAeNeHuil M AUCTPUOYTHUBHOCTb  CKAJISIPHOTO
NPOU3BEACHUSA. BbBIUKCIATL CyMMy, pa3sHOCTb U
CKAJSIPHOE TNPOU3BEIECHUE BEKTOPOB B KOOpPJAWHATAX.
[IpumensTh CKaJISIpHOE IIPOU3BEICHUE TUIS
HaxOXXJIEHUs JUJIMH u yrioB. MccienoBars CBs3b
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npoerupoBanue. IIpuMeHeHHuE | CKAISIPHOTO  MPOU3BEICHHS U OPTOrOHAJIBHOTO
CKJISIPHOTO MPOU3BEACHUS | MPOCMPOBAHUS, MNPUMEHATH B 3ajJadax. Pemiartsb
BEKTOPOB  JUJIi  HAaXOXKJICHUS | FECOMETPUUECKHE 3aJayl C TIOMOIIBI0 CKaJISPHOIO
JuH 1 yraoB.  Pemenue | mpousBeAeHus. Pemiate 3agauv Ha MPaKTUYECKOE
F€OMETPUYECKUX  3a/Jad  C | IPUMEHEHUE CKAISIPHOTO NPWIOKEHUS B (U3UKE
MTOMOIIBIO CKaJIIPHOTO | (BBIYUCIICHUE paOOTHI B MEXAHUKE)
MPOU3BEACHUS

JlnuHa  OKpYXHOCTH U [IpaBuibHBIC DopMyIUpOBaTh OMNPENEICHUE MPaBUIBHBIX

riomaas kpyra (12 )

MHOTOYTOJIbHUKH, BBIYUCIICHHE
uX 31eMeHTOB. Yucio u jumHa
OKpyxkHOCTH. JlnuHa  nyru
OKpYXHOCTH. PanmanHas mepa
yrima. [lmomane xpyra u ero

AJIEMEHTOB (cextopa 51
CErMEHTA). Brruncnenue
MEpUMETPOB W IUIOLIAAEH
buryp, BKJIIFOYAIOIINX

AIIEMEHTHI Kpyra

MHOI'OYI'OJIbHUKOB, HaxXxodUuThb Hux OJICMCHTHEI.
ITonp3oBaThCs ITOHATHUCM JJINHBI OKPYKHOCTH,
BBGI[éHHBIM C IIOMOIIBIO ITpaBUJIbHBIX

MHOT'OYTOJIbHUKOB, ONPEAEIATh YUCIIO T, JJIMHY J1YTd
U paauaHHyro mepy yria. [IpoBoauTe mepexon ot
paauaHHOM Mephl yrjla K TpaayCHOM W HaoOOpOT.
Omnpenenars 1wioNaab Kpyra. Bersoauts hopmysl (B
rpaJlyCcCHOM M paJuaHHON Mepe) I JJIMH YT,
IUIOMIAIEH CEKTOPOB M CETMEHTOB. BBIYHCIATH
IJIOIIA/IA CJIOKHBIX (PUTYP, BKIIOYAOUIUX DJIEMEHTHI
OKpYXHOCTH (kpyra). Haxonuts miomaan pa3andHbixX
dburyp B 3a1auax peaabHOU KU3HH

4)

JBmxenus miockoctu (10

LlenTpanbHas
CUMMETpPHS. LlenTpanbHO-
CUMMETPUYHBIE ¢burypsl.
[ToBopoT. OceBasi cUMMETpUSI.
durypsl, CUMMETPUYHbBIE

Pa3bupare  mpumepsl,  WUTIOCTPUPYIOIIHE
TOHATHS JIBMKEHUS, LEHTPOB M OCEW CHUMMETPHHU.
DOopMyJIMPOBATH ONPEACICHUS JBUKECHUS TIJIOCKOCTH,
MapajjIeIbHOrO MEPEHOCca, NOBOPOTA, UEHTPAIBHOU U
0oceBOM cuMMeTpuH. JlokasplBaTb KX CBOKWCTBA,




OTHOCUTEIIBHO HEKOTOPOH OCH.

[TapannenbHbIi IIEPEHOC.
[lonsiTME JBHXKEHHA M €ro
cBoiictBa. PamenctBo Quryp.
[IposiBneHMsT  CUMMETPUM B
pUpozeE, YKUBOITUCH,
CKYJIBIITYPE, apXUTEKTYpE.
Komnoznnmu JBUKEHUI
(mpocreiimue PUMEPHI).
IIpumenenue B

IrCOMCTPHUUCCKHUX 3aJadax

HaxOJWUTbh HEMOJBWXHBIE TOYKH, OCH CHMMETPHHU.
HaxomuTe meHTpBl M OCH CUMMETPHUN NPOCTEUIINX
¢uryp. IlpumeHATh mNapajIeNbHBI IMEepeHoC U
CUMMETPHIO NPU PEIICHUU T€OMETPUYECKUX 3a]ad.
Hcnonb30Bath UPPOBBIE PECYPCHI AJIsl HOCTPOECHUH U
UCCIIEIOBAaHUM  MpeoOpa3oBaHUM  IJIOCKOCTH U
KOMITO3ULINH JBHKCHUM. 3HAKOMUTBCS c
NPOSBJICHUSMH CHMMETPUU B IPUPOJE, KUBOIIWCH,
CKYJIBIITYPE, aDXUTEKTYPE

[ToBTOpEHME,
0000IIeHne, CHUCTEeMaTH3aIus
3HaHui (5 )

[ToBTOpEHHE  OCHOBHBIX
MOHATHHI ¥ METOJIOB KypcoB 7—9
KJIaCCOB, 000011ICHHE n
cUCTeMaTHu3aIus 3HaHUM

CB0oOOMHO omepupoBaTh MOHATUSMU: (urypa,
TOYKa, npsiMasi, yTOoI, MHOTOYTOJIBHUK,
PaBHOOEIPEHHBIN U PABHOCTOPOHHUM TPEYTrOJIbHUKH,
PSIMOYTOJIbHBIN TPEYTOJIbHUK, MeJIuaHa,
ouccekTpuca u BBICOTA TPEYroJIbHHKA,
napajjiesiorpaMm, pomO, NPSIMOYTOJIBHUK, KBapar,
Tpameuus; OKPY>KHOCTb, KacaTelbHas; PaBeHCTBO WU
noaoOue Gpuryp, TpeyroJibHUKOB; MapajiIeIbHOCTh U
NEPHCHAUKYIAPHOCTh  TPSIMBIX,  YIOJl  MEXAY
NPSIMBIMH, CHMMETPUS OTHOCHUTEIBLHO TOYKH |
OpsIMOM;  JIJIMHA, pAacCTOSHWE, BEJIMYMHA  YTJIa,
wioniaas, nepumerp. Hcmomb3oBath  (opMyIIBL:
nepuMeTpa M TUIOMIAJAM MHOTOYTOJIbBHUKOB, JJTHHBI
OKPY)KHOCTH W  IUIOIIQAW  Kpyra, oOBEMa
IPSIMOYTOJIEHOTO napaJijiesienunena.
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CB00OHO OTEepUpPOBaTh MOHATUSAMU: TPSIMOYTOJIbHAS
cucTeMa KOOpAMHAT, BEKTOpP; MCIIOIb30BaTh JTHU
NOHATUS JUIs IIPEIACTABJICHUSA JaHHBIX WU pPELICHUs
3a/1a4, B TOM YHUCJIE€ U3 APYIHMX YUEOHBIX MPEIMETOB.
Pemars 3a1a4yn Ha MOBTOPEHUE OCHOBHBIX IIOHATHUH,
WUTFOCTPALAIO CBA3EH MEXKIY Pa3IM4YHBIMH YACTSIMU
Kypca. BplOupareb Merox uisl pelIeHHs 3aJauu.
[IpruMeHATs MOJy4eHHBIE 3HAHUA B  CMEXKHBIX
00J1aCcTAX, B MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax







