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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpaMma 1O MaTeMaThKe YIUIYOJEHHOTO ypOBHS IS
oOyuaroruxcst 7-9 kmaccoB pazpadorana Ha ocHoBe PI'OC OO0 u ®PIT OO0
110 MaTeMaTUKe Yriy0JIEHHOTO YPOBHS.

B mnporpamme mo maTeMaTWKE YYTE€Hbl UJEU U TOJIOKEHHUS] KOHIEMIIUU
pa3BUTHUSI MareMaTH4eckoro oOpaszoBaHuss B Poccuiickoit ~ Denepaluu.
[IpeameToM MaTeMaTUKU SIBISIOTCA (PyHIaMEHTAJIbHBIE CTPYKTYPBI HAIIETO MUpPa
— MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
YCBAaMBAaE€MbIX B HEMOCPEJICTBEHHOM OMbBITE, JI0 JOCTaTOYHO CJIOXKHBIX,
HEOOXOJMMBIX I pa3BUTHS HAYUYHBIX U MPUKIAAHBIX HAcH). MaremaTudyeckue
3HaHUS OOECIEYMBAIOT MOHWMAHUE MPHUHIMIIOB YCTPOMCTBA U MCHOJIb30BAHMS
COBPEMEHHOW TEXHUKH, BOCHOPHUSATAE W  HUHTEPHPETALUIO  COLMAJIBHOM,
HKOHOMHUYECKOM, MOJUTHYECKON WH(MOpMAIUHU, JAIOT BO3MOXKHOCThH BBITIOJIHSTH
pacy€Thl U COCTABJISITH AITOPUTMbI, HAXOJUTh U MPUMEHATH (POPMYIIbI, BIAJCTh
MPAKTUYECKUMH MTPUEMAMU F€OMETPUUYECKNX U3MEPEHUN U MOCTPOCHU, YNTATh
nH(popMaInio, PEACTABICHHYIO B BU/IE TAOJHI], AMarpaMM U rpadukoB, >KUTh B
YCJIOBUSIX HEONPEICIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbIX
COOBITH.

N3yuenue wmartemaTukd GOpMUPYET y OOYYalOMUXCS MaTeMaTH4YeCKUi
CTUJIb MBIIJICHUS, TPOSBIISIOMIUICS B OMNPENCIEHHBIX YMCTBEHHBIX HaBbIKaX.
OOyuaronuecss 0CBaMBalOT TaKWe MPUEMBI U METOJIbI MBIIUICHUS, KaK UHIYKIUS
U JeAyKIMs, 0000IIeHne U KOHKPETU3allusl, aHaJIu3 U CUHTE3, KiIaccuukamus u
cucrteMarusaius, adcTparupoBaHue U aHamorus. OOBEKTbl MaTEMaTUUYECKUX
YMO3AKJIIOUEHHM, MpaBuja HUX KOHCTPYUPOBAHUSA PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHs (DOpPMYIHPOBATH,
00OCHOBBIBaTh M JOKa3bIBaTh CYXKJICHHs, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MBIIIICHHE.

N3yuenne mareMaTwku oOecrieunBaeT (OPMUPOBAHUE AJTOPUTMHUYECKON
KOMIIOHEHTBhI MBIIIJICHUS W BOCIHTaHUE YMEHUW JeWCTBOBaTh MO 3aJlaHHBIM
aJIrOpuTMaM, COBEPILICHCTBOBATh W3BECTHBIE M KOHCTPYMpPOBAaTh HOBBIE. B

IpOLIECCe pEIICHUS 3aJad — OCHOBOM Yy4eOHOW JeATeIbHOCTH Ha YpOKax
MaTeéMaTUKM —  Pa3BUBAIOTCA  TBOpYECKas W  IPUKIAAHAA  CTOPOHBI
MBIIIUICHHUS.

OOyueHne mareMatuke Ja€T BO3MOXKHOCTH Pa3BUBaTh y OOy4arouIuxcs
TOYHYIO, PallUOHATIBHYIO U MHGOPMATUBHYIO pedb, YMEHUE OTOMpaTh Haubosee
NOAXOMSIINE  S3bIKOBBbIE, CHUMBOJIMYECKHE, TIpapUUyecKue CpelcTBa IS



BBIPDAKEHUSI CY)KICHMM W HalIHOIO HMX mpexacraBieHus. [lpu u3ydyeHun
MaTE€MaTUKH OCYILECTBIIAETCS O0OIlIee 3HAKOMCTBO C METOJAMH IO3HAHHS
JNEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MaTEMaTHUKH, UX
OTJIMYMU OT METOJOB JPYIMX €CTECTBEHHbIX U TyMaHUTapHBIX HayK, 00
OCOOEHHOCTSIX IPUMEHEHUSI MAaTEMAaTUKH JUJIsl PELICHHUs] HAyUHbIX U MPUKJIIATHBIX
3ajad.

Marematuueckoe oOpa3oBaHHE HOJDKHO peliaTb, B YaCTHOCTH 3ajadu
oOecriedyeHnss CTpaHbl BBITYCKHUKAMU, MaTeMaTH4ecKas MOJITOTOBKAa KOTOPBIX
JIOCTaTOYHA JUIsl TPOAODKEHHS OO0pa3oBaHMA B pa3IMUHBIX HANpPaBICHUSIX,
BKJIOUAsi MAaTeMaTUYEeCKUE HCCieloBaHus, paboTy B chepe MHPOpPMALMOHHBIX
TE€XHOJIOTHH, NPENoJaBaHUE MAaTEMaTUKH, C OJHOM CTOPOHBI, U NPHUMECHEHHE
MaTE€MaTUKU B JPYTUX HAyKaxX, B MHKEHEPHO-TEXHOJIOTMYECKON M COLMATIbHOU
chepe ¢ apyroit ctopoHsl. [l obecniedeHus JOCTUKEHUS COOTBETCTBYIOIIEH
3TUM  3aJadyaM  MaTeMaTH4eCKOM  MOJArOTOBKM  OOydyarolmuxcs, Ui
YIOBJIETBOPEHUSI KX 3alPOCOB M BO3MOXKHOCTEH IpelHa3HaueHa Iporpamma
yrayOnéHHoro u3ydeHus Martematuku. IIlporpamma  mo  MatemaTHke
yIriy0J1éHHOr0 YPOBHS AA¢T BO3MOKHOCTH PACIIMPHTh U YIUYOUTb Kpyr
M3y4aeMbIX BOIIPOCOB, CO3JaTh 0ojiee LEJTOCTHOE MPEACTABJICHHE 0 CHCTEMe
MaTeMaTH4YeCKMX 3HAHMH, cpopMHUpPOBATH 00see YCTOHYHUBBIC U OCO3HAHHbIE
YMEHHUsl.

IlpuopureTHbIMM HeasiIMM  00y4YeHHs] MaTeMaTHuke B 7-9 Kiaccax
SIBJISIFOTCS:

. (opMupOBaHHE LEHTPAIbHBIX MaTEeMaTHMYECKUX MOHATHH (ducio,
BEJIMYMHA, TIeoMeTpuyeckas (urypa, mnepemMeHHas, BEpPOATHOCTb, (PYHKIUs),
00€eCIEeYnBaAOIINX TMPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTE€MAaTHYECKOIrO
oOpa3oBaHus 00y4YaIOIINXCS; O/IBEICHHE 00yYaroMMXCA Ha JOCTYITHOM JJI1 HUX
YPOBHE K OCO3HAaHUIO B3aWMOCBSI3M MATEMAaTHKH W OKPYKAIOIIET0 MUpA,
NOHMMAaHHE MAaTEMAaTUKH KaK YacTH OOIIEel KyJIbTyphl YEIIOBEUECTBA;

J pa3BUTHE MHTEJUIEKTYaJbHBIX W  TBOPYECKHUX  CIOCOOHOCTEM
oOy4Jaronmxcs, IMO3HABATEIbHOM AaKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHHH,
KPUTUYHOCTH MBIIIUICHUS], UHTEPECA K U3YUEHUIO MATEMATHUKHU;

o dopmupoBanre (YHKIMOHAIBHON MAaTeMaTH4eCKOM T'PaMOTHOCTH:
YMEHMsI pacro3HaBaTh MPOSBICHUS MaTEeMAaTHUYECKUX TMOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYyalUsAX W NPU U3YYEHUU JAPYTHX
y4eOHBIX PEeIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM,

q)OpMy.HI/IpOBaTB HX Ha A3BIKC MAaTCMAaTHUKH W CO3JaBaTh MaTEMAaTH4YCCKHUC



MOJIENIA, TPUMEHATh OCBOCHHBIM MaTEeMaTUYECKUMH ammapar sl peuieHus
NPaKTUKO- OPUEHTHUPOBAHHBIX  3a/lay, HWHTEPHPETUPOBATH W  OLIEHUBATh
MOJIyYEHHBIE PE3YJILTATHI.

Ilpozpamma yenyonennozo usyuenus mamemamuku 6 7 — 9 Kinaccax
paccuumana Ha 00YyYaIOIIUXCS, KOTOpbIe OyAyT HMCIOJIb30BaTh MAaT€MAaTHKy B
npodeccuu B KauecTBE MHCTPYMEHTa, B NPO(ecCusik, CBSA3AHHBIX C
UCIIOJIb30BaHUEM TMPUKIAAHON MaTeMaTUKH, WH(GOPMATUKUA WIA TPUIOKEHUHN
MaTE€MaTHKH.

Ilpunyunsr usyuenus mamemamuxku Ha yeayoaeHHOM ypoeHe (110
H.H.KoHcTtanTHHOBY):

. ToaTenbHOCTh, KOTOPBIA O3HAYAET, YTO TEeMa NPOXOJUTCS
TUIATENbHO, 3aKOHYEHHBIM II0 CMBICIY (ParMEeHTOM, 4YTO HE MCKIYAEeT
NOCIIEAYIOLIETO BO3BpaTa K TeME€ Ha HOBOM, 00Jiee BBICOKOM, COJEPKATEIHLHOM
YPOBHE;

. HeToponianBocTh, KOTOPBIM O3HAYAET, YTO HA KAKIYHO TPYAHOCTb
YUUTEIb TPATUT CTOJIBKO BPEMEHU, CKOJIBKO HYXHO;

. CaMocCTOSATENBHOCTD, KOTOPBIM 03HAYAET, YTO 3HAUUTENIbHAS YacTh
TEOPETHUYECKOr0 MaTepuaja OCBAaWBAETCS YYAIIUMHUCS CaMOCTOSITENIbBHO — OHU
caMu OOOCHOBBIBAIOT OOJIBIIYIO YaCTh MpEIaraeMbIX Il U3y4eHHs (aKTOB U
YTBEPKICHUM.

OcCHOBHbIE JIMHHHM COAEPKAHUS NPOrpaMMbl MO0 MaTemMaTuke B 7-9
kJiaccax: «Yucna u BelYUCIEeHUD», «Anredpa» («AnareOpandeckue BbIPaXKEHUS,

«YpaBHEHUSA u HEPaBEHCTBAY), «DyHKIIUNY, «I'eomerpus
(«'eomerpuueckue Gurypsi u ux CBONCTBaY, «3mepenue
T€OMETPUYECKUX  BEJIMYUHY),

«BepoaTHOCTh U cTaTUCTUKAY. J[aHHbIE JTMHUM Pa3BUBAIOTCS MapajlIeNbHO,
KaXJasi B COOTBETCTBUM C COOCTBEHHON NPUPOAOW U TPAAUIMUSAMHU, OJHAKO HE
HE3aBUCUMO OJHAa OT JpPYyroM, a B TECHOM KOHTAaKT€ W B3aMMOJECUCTBUU.
CopeprxaHue mporpaMmbl 10 MaTeMaTHKE, paclpeeéHHOE 10 rojiaM 00y4YeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa30M, YTOOBI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM
BOIIpocaM oOywaromuecs oOpalainuch HEOJHOKPATHO, YTOOBI OBJIAJICHHE
MaTE€MaTUYECKHUMH NOHATUSAMU U HaBBIKAMHU OCYILECTBIIUIOCH MOCJIEI0BATEIBHO
U TIOCTYNaTeIbHO, C COOJIIOJICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKJIOYAJUCh B OONIYI0 CHCTEMY MAaTeMaTHYECKUX MpeACTaBICHUI
oOy4Jaronmxcs, paciupsis U yrayonss e€, o0pa3ysd NpOYHbIE MHOKECTBEHHBIE
CBSI3H.



MecTo npeagMera B yueOHOM IJIaHe

B cootrBerctBun ¢ ®I'OC OOO wmareMaruika SBIsSETCS 00s3aTEIbHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHWsS W H3y4aeTCs Ha
yrayOJaEéHHOM YpOBHE B paMKax CIEAYIOMIMX Y4YeOHBIX KypcoB: «Anredpay,
«l'eometpusi», «BepostTHocTh u  cratucTukay. (OOlee YUCIO  Yacos,
PEKOMEHIOBAaHHBIX JUIsI U3y4eHUs] MaTeMaThku, — 816 yacoB: B 7 kiacce — 272
yaca (8 yacoB B Henelnwo), B 8 kiacce — 272/306 yaca (8/9 yacoB B Heneno), B 9
Kiacce — 272 yaca (8 4acoB B HEJEIO).

eau nzyyenust yueoOHoro kypca «I'eomerpus»

['eomeTpuss Kak OJMH W3 OCHOBHBIX pa3/IeJOB IIKOJbHON MaTeMaTUKH,
UMEIOIINIA CBOEH 11eIbI0 00ECTeUnTh M3yuYeHHUE CBOWMCTB U pa3MepoB (uUryp, uX
OTHOIIEHWH M B3aUMHOE  pPACIOJIOKEHHE, ONMUPAECTCsl Ha  JIOTHYECKYIO,
JOKa3aTelbHyl0 JTUHUI. [[eHHOCTh M3ydeHWs TEeOMETPHH B OCHOBHOHM IITKOJIE
3aKTI0YAeTCS B TOM, YTO OOYYaIOMUKCA CMOXXET HAy4YHThCS TPOBOJIHTH
JTIOKa3aTeNIbHBIE PACCYKICHUS, CTPOUTD JIOTHIECKUE YMO3AKITIOUCHUS, TOKA3hIBATh
WUCTUHHBIC YTBEPXKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyxJieHus OT MPOTUBHOTO, OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH
oOpaTtHbie yTBepkaeHus. Ocoboe 3HayueHUE Jl0Ka3aTelbHAs JUHUS UMEeT s
yrayOn€HHOTO U3YYEHUSI MATEMATHUKH.

BTopoii 1enpio u3ydeHuss TEOMETPUH SBIISIETCS HAYYUTHCS MCTIOIB30BaTh €¢
B KayeCTBE MHCTPYMEHTa TIPH PEHICHMM KaK MaTeMaTHYeCKUX, TaK U
MPAKTUYECKUX 3a7ad, BCTPEUAIONIMXCA B pEaJbHOM KU3HU. YUEHHK JIOJDKEH
HAYYUTHCS OMPEACIUTh TE€OMETPUUECKYIO (PUTYPY, OMUCATh CIOBAMHU YEPTEXK WIH
PUCYHOK, HAWTH TIJIOMIAh 3€MEIBHOTO y4acTKa, pACCUNTATh HEOOXOIUMYIO JITTHHY
OTITOBOJIOKOHHOTO KaOenst win Tpedyemble pa3Mmepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpPasi, BHIUMCIUTEIIbHAS JIMHHUS B U3YUCHUU TCOMETPUU B
IIKOJIe, HE MEHee BakHas, yeMm mepBas. CrocoOCTBOBATh 3TOMY MOTYT 3aJadd
MPAKTUYECKOTO XapaKTepa, MPU PacCMOTPEHUU KOTOPBIX MOXKHO OOydaTh JeTei
CTPOUTh MaTEMaTUYECKHE MOJIEIHM PEeaTbHBbIX KXU3HCHHBIX CUTYaIlUi, MPOBOJIUTH
BBIYHCIICHUSI M OLIEHUBATh aJICKBATHOCTH TIOJYYEHHOTO pe3yibTaTa. KpaitHe BaKHO
NoMuEpPKUBATh CBSI3W TEOMETPUHM C JPYTUMU TMpeaMeTaMd, MOTHUBHPOBATH
UCIIOJIb30BAaTh  OMNPEACIICHUS  TeOMETpUYECKUX  GUryp U TIOHSITHH,
JEMOHCTPHUPOBATh MPUMECHCHHUE TMONTYYCHHBIX YMEHHH B (DM3UKE W TEXHUKE. DTH
CBSI3M Hamboyiee SpKO BHIHBI B Temax «BekTtope», «TpuroHoMmerpuueckue
cooTHomeHus», «Meron koopauHat» U «Teopema Ilucdaropa». OcoGeHHOCTH
Kypca yriIyOJIE€HHOTO M3YYCHHs] TEOMETPHH COCTOMT HE B TOM, YTO J0OaBISETCS
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0O0JBIIOE KOJIMYSCTBO HOBBIX TEM, 4 B TOM, 4TO y4JallqMcCsA HC IIPOCTO 3HAKOMATCA C
OHpeI[eJ'IéHHBIMI/I IMOHATHAMHU, 4 YBCPCHHO OBJIAZICBAIOT NUMMU.

CymiecTByIomye TeMbl MporpaMMmbl 0a30BOr0 Kypca T€OMETPUU U3YyYaroTCs
Ha OoJiee TITyOOKOM YPOBHE, a ydaliydecs IpruoOpeTaroT YMEHUs, IOMOTatoIe UM
YBEPEHHO IMPUMEHATh CBOW 3HAHUSA HE TOJIBKO B MAaTEMATHUKE, HO U B CMEXHBIX
npeaMeTax, Mpexzae Bcero (usmke W HMHPOPMATHKE, a TaKXKe IMOJIb30BATHCS
MOJIyYCHHBIMH 3HAHUSMU [IPU PELIEHUU TPAKTUYECKUX 3a/a4.

KYPC «'EOMETPHUSA»

(YLJYBJEHHBIA YPOBEHbD)

OcHOBHbIE IMUHUH U NMPUHIMAIIBI U3YICHHUA yqeﬁnoro Kypca

B 7—9 xnaccax usywaercs yriyOn€HHBIA yueOHBIM Kypc «IeomeTrpusi»,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fensl coaepkanus: «Hauama
reomerpun»,  «IpeyrompHuKm»,  «OKpyXHOCTB»,  «UETBIPEXYTOIBHUKNY,
«Ilonobue», «DnemeHThl TpuroHomeTpun», «Ilmomamu», a Ttakke «Meton
KoopauHaTy», «Bektopsny, «IIpeobpazoBanus miockoctuy. Coaep:kaHue pas3ieion
«Hauana reometpumn», «TpeyronbHukn», « OKpyKHOCTbY, «HeThIPEXYTOIBHUKIY,
«ITomobuey», «neMeHThl TPUrOHOMETpUN», «Ilnomanuy» HaleneHo Ha MOTyYeHUe
KOHKPETHBIX 3HAHUW O TEOMETPUUECKON PUTYype KaK BaXKHEHIIIeH MaTeMaTHIEeCKOM
MOJENH JJIsl OMUCAaHUA OKpYysKarouiero mupa. CucteMaTuueckoe U3y4YeHHe CBOMCTB
reOMEeTPUYECKUX (UTYp TO3BOJIUT Pa3BUTh JIOTUYECKOE MBIIUICHUE U TOKa3aTh
MPUMEHECHUE OSTUX CBOWCTB TIPU PEIICHUH 3aAad  BBIYMCIUTEIBHOTO W
KOHCTPYKTHUBHOTO XapakKTepa, a TAK)Ke MPaKTUUECKUX. Marepuan, OTHOCSIIUNCS K
coAepKaTelbHbIM JIMHUAM «Meton koopauHar», «BekTope», B 3HAUUTEIBHOU
CTENIEHU HECET B ceOe MEXMpPeIMETHbIC 3HAHUS, KOTOPhIE HAXOMIAT MPUMEHEHUE
KaK B Pa3JIMYHbIX MAaTEMAaTHYECKUX JUCHUIUIMHAX, TAK U B CMEXKHBIX MPEIMETaX.
Martepuan pasnena «IIpeoOpa3oBaHusi TIIOCKOCTH» CO3MAET MPEACTABICHHUE O
METalpeIMETHOM TMOHSATUU  «mpeoOpazoBaHue». F3ydeHwe ero MOMOXKET
IIKOJbHUKAM pacro3HaBaTh TMOAOOHbIE (UTYypbl, B TOM UYHCJIE B MPHUPOJE,
HUCKYCCTBE, AapXUTEKType U Cpeau TMPeIMETOB OKpPYXKaIIell 00CTaHOBKH;
MO3BOJIMT HCIOJIB30BaTh TE€OMETPUUYECKUME OTHOILICHUS JUIsI PELICHHS 3a]ad,
BO3HUKAIOIIMX B PEATbHOM KU3HU.



MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax U3ydaeTcsi YriTyOJIEHHBIH
y4eOHbI Kypc «I eoMeTpus», KOTOPbIM BKJIKOYAET CIECIYIONIME OCHOBHBIEC Pa3IEibl
conepxkanusi: «Hawama reomerpum», «TpeyronbHuKN», «OKpPYKHOCTBY,
«YetbIpéxyronpHukny», «I[logobue», «neMeHTsl TpUroHOMETpUN», «llnomanu», a
Takxe «MeTton koopauHaty», «Bekrops», «IIpeoOpazoBaHus MITOCKOCTH.

Ha wusydenne yueOHoro kypca «I['eomerpusi» orBomutcs 306 yaco: B 7
kimacce — 102 ygaca (3 gaca B Hezneno), B 8 kimacce — 102 gaca (3 yaca B HEIeI0), B
9 knmacce — 102 gaca (3 4yaca B HEACIIO).

COAEPXAHUE OBYYEHMUSA
7 KIIACC

HayaJjia reomerpuu

HUctopusi BO3HMKHOBEHHSI W DPa3BUTUS TreoMeTpuu. HadanbHble NOHATHUS
reomerpun. Touka, mpsimasi, oTpe3ok, Jyd. [lonstue o0 akcuome, Teopeme,
JI0OKa3aTEIbCTBE, ONPEACIICHUN.

B3aumMHOe pacnosiokeHue TO4eK Ha Npsmou. M3mepeHue MIMHBI OTpe3Ka,
PaCCTOSIHUE MEXIY TOUKAMMU.

[Tomynnockocte u  yrosn. Buasl yrioB. W3MepeHue BeIWYMH YIJIOB.
BepTtukanbHble U cMexHBIE yTIibl. [lapaiienbHble U NEPIEHIUKYISIPHBIC TIPSAMBIE.
Paccrosinne oT Touku 110 ipsamoi. buccekrpuca yria.

Jlomanas. Bunbl momanbix. [[nuHa momanou. MHoroyrosibHUKH. [lepumeTp
MHOT'OYTOJIbHUKA. [IOHATHE O BBIMYKIJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TpeACTaBICHUS O paBEHCTBE GUTYP, HX PACIOJIOXCHHH,
CUMMETPUH.

[Ipocrenmue nocrpoenus. MTHCTpyMEHTSI 111 U3MEPEHUN U TOCTPOCHUM.

TpeyroibHuxku

Buabel TpeyroiabHHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYNOYTOJbHBIC,
paBHOOENpEHHbIE, pAaBHOCTOpOHHWE. Meamana, OWCCeKTprca U BBICOTA
TPEYTOJIbHUKA.

PaBencTtBo TpeyrosbHUKOB. llepBhlii W BTOpOW TPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHBIE TPEYroJbHUKH W UX CBoOWcTBa. [Ipu3Hak
PaBHOOEAPEHHOTO TpEeyrojbHUKa. TpeTuil mpu3HaKk paBeHCTBA TPEYTrOJIbLHUKOB.

CooTHolIEHUsI MEXIYy CTOPOHAMU W yIJIaMH TpeyrosibHuka. HepaBeHCTBO
TpeyroysbHuKa. HepaBeHCTBO 0 JyiMHE TOMaHOM.
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Cummetpuunbie  urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[Tpumepsl CUMMETPHUH B OKPY>KAIOIIIEM MHpE.

IMapasuenbHblie npaMblie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapannenbHOCTH MPSIMBIX, HICTOPUUECKUE CBECHUS O noctynate EBkinuaa u
o poiu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBON reomerpuu. CBoilcTBa u
MPU3HAKH MapaJIeIbHbIX OpsiMbIX. CymMMa yIJIOB TpeyroJibHUKAa. BHeNIHNE yriibl

TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIBHHKA M CyMMa BHEIIHHMX
YTJI0OB BBIIIYKJIOIO MHOI'OYTOJIbHUKA.

IIpsimoyro/jibHbIe TPEYroOJIbHUKHU

IIpr3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYrOJIbHUKOB. [leprnieHmaukymsp u
HakJIOHHAs. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBENEHHON K
runoTenyse. [IpaMoyrosbHblii TPEYroJbHUK C yriioM B 30°.

OKpy:xHOCTH

[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBI OKPYKHOCTH M Kpyra: LEHTp,
panuyc, JuaMeTp, Xopa, UX CBOWCTBA. B3auMHOE paclionoKeHue OKpYKHOCTH U
npsmon. KacarenbHas m cexkymas K OKpPYKHOCTH. OKpy»KHOCTb, BIIMCAaHHAasl B
yroil. [Ipocreiinme nocTpoeHus: ¢ MOMOIIBIO LIUPKYJIISA U JIMHEWKHU.

I'eomeTpuyeckue MecTa TOYEK

IToHaTHE O reoMeTpruyecKOM MecTe ToueK. [Ipumepsl reoMeTpuyeckux MecT
TOYEK Ha IUIOCKOCTU. brccekTpuca yria u cepeInHHbIA NEPIEHAUKYISAP K OTPE3KY
KaK IeOMEeTpUYEeCKHe MecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYTOJIbHHMKA, €€
LHEHTp. MeToa reoMeTpuYecKUX MECT TOUEK IPU PEIICHUN F'€OMETPUYECKUX 3a1a4.

IHocTpoenusi ¢ NOMOLIBIO HUPKYJIA M JTMHEHKH

Ucropuueckue cBegaeHusi. OOOCHOBaHUS MPOCTEHIIMX MOCTPOCHUM, 3TaIlbl
3a/1a4M HA IIOCTPOEHUs, pELICHUE 3a]a4 Ha [IOCTPOECHUE LIMPKYJIEM U JINHENKOMU.

8 KJIACC

YeTbIpEéXyroJIbHUKH

[Tapannenorpamm, ero mnpu3HakKu W CBOMCTBA. [IpsiMOyrospHUK, pOMO,
KBaJIpaT, UX MPU3HAKKU U CBoicTBa. Tpameuwus. PaBHOOenpeHHas Tpamerus, e
cBolcTBa U pu3Haku. [IpsiMmoyrosbHas Tpaneuus. CpeaHsisi JMHUS TPANCLHH.

Cpennsis TUHUA TPEyroJibHUKAa. MeTol yJIBOCHUS MEAUaHbl TPEYTOJbHUKA.
Teopema o nepeceyeHnn MeInaH TPEYTOJIbHUKA.

Teopema @aseca, TeopeMa O MPONOPLUUOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpaTbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooue



[Tonobue TtpeyrogbHUKOB, Ko3(pduimeHT nonodus. IlpuzHaku mogoous
TpeyroabHUKoB. [IpuMeHeHrne mnon00us MNpHU PEIICHUH TE€OMETPUUYECKUX U
MPAKTUYECKUX 3a/1a4.

ILnomaan

[lonsitue o mmomanu. CBoicTBa IUIOHIAJEH TEOMETPUUECKUX (UTYP.
[Ipocreiiie GopMybl s IIIOIMIAANA TPEYTrOJIbHUKA, MapajuieiorpaMma, pomoa u
tpaneruu. [Lnomanm mogo06HbIX puryp. OTHOIICHHE TIOMAEH TPEYTOILHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemieHUN
MPAKTUYECKUX 3a/1a4.

JJIeMeHTbI TPUTOHOMETPHUH

CuHyc, KOCHHYC, TAHI€HC M KOTAaHT€HC OCTpPOr0 yIjia MPSAMOYTOJIbHOTO
TpeyroibHuka. TpuroHomerpuueckue ¢QyHkiun yriaos B 30°, 45° um 60°
[TponopiiOHANIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJbHUKH, CBA3AHHBIE C OKPY’KHOCTBIO

BrniucanHble ¥ UEHTpajbHBIE YIJIBI, YIOJl MEXAY KacaTelbHOW W XOpJIOil.
Vel Mexay XopJaMH W CEKyIIMMU. BhucaHHblE U OMHCAaHHBIE OKPY>KHOCTHU
TPEYTOJbHUKA M YeTHIPEXYrosbHUKU. CBOWCTBA U TMPU3HAKK BIHCAHHOIO
YeThIpEXYTroJibHUKA. B3anMHOe pacnonoxeHue ABYX OKpyxkHoctei. Kacanue
OKpykHOCTeH. OOI11I1e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemienne TpeyrojibHUKOB

Cunyc, kocuHyc, Ttanredc ymioB or 0° mo 180°.  OcHoBHOe
TPUTOHOMETPUUYECKOE  TOKIECTBO. @opMynbl  IPUBEIACHUS. Pemenne
TPEyroJpHUKOB. TeopemMa KOCHMHYCOB M TeopemMa CUHYcOB. Pemenue
IIPAKTUYECKUX 3a1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pewienne 3a1a4 reOMETpUUECKON ONTUKH.

Tpuronomerpruueckue bopmybl TUTSt IUIOIAM  TPEYrOJIbHUKA,
napasuiesniorpamma, pom0Oa, Tpaneruu. dopmyna I'epona. @opmyna mIIomAaANA
BBIITYKJIOI'O YETBIPEXYTOJIBHUKA.

IToxoOue TpeyroibHUKOB

Xopapl #W TOAOOHBIE TPEYTrOJBHUKKA B  OKPYXXHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOPI, TEOPEMBI O NPOU3BEICHUM OTPE3KOB CEKYILUX,
TeoOpeMa O KBaJpaTe KacaresibHOW. [IpruMeHeHne npu pelmeHny reoMeTpuYecKux
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTun.

Metoa KoopaAUHAT



VYpaBHeHHE NPSMOIl Ha IMJIOCKOCTH. YTIOBOH KO3(DPHUIMEHT U CBOOOIHBIMI
YIEeH, MX TeoMeTpudeckuil cmbicia. [lapamiensbHOCTs M MEPHEHIUKYISIPHOCTD
psIMBIX (Yepe3 yriaoBoi Ko (UIIUEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxkaeHue ImepeceyeHUu OKPYKHOCTEU U
NpsIMBIX B KoopJauHatax. Popmysia pacCTOSHUS OT TOYKHU 10 npsMou. Ilnomane
napajiesiorpaMmmMa B KOOpJMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpuMeneHne MeTo1a KOOPAUHAT B IMPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3aayax.

BexTopsl

Bekropel Ha mockoctu. CiioK€HHWE W BBIYMTAHHE BEKTOPOB — IIPaBHIIA
TPEYTOJbHUKA U MapajijiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha yucio. KoopanHaTel
BekTOpa. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpPa HA YHUCJIO B
KoopauHatax. [[puMeHeHrne BEKTOpOB B (PU3UKE, LIEHTP Macc.

[Tonsatue o Oasuce (Ha mIOCKOCTH). Pa3nokeHuss BEKTOpOB MO Oaswucy.
CkajsipHOE TIPOU3BEJCHUE BEKTOPOB, T'€OMETPUYECKUN CMBICI M BBIPAKEHUE B
JNEKapTOBbIX KoopJauHaTaX. JIMCTPUOYTUBHOCTb CKAJISIPHOTO MPOU3BEACHHUS.
CkamsipHO€  TpoW3BEeAEHUE M npoenupoBaHue. [IpuMeHEHHE CKaJSIpPHOTO
IPOM3BEICHUS BEKTOPOB JUII HAxXOXIEHHUS JUIMH W yIyoB. Pemenue
reOMETPUYECKHX 3a/1a49 C IOMOLIBIO CKAJIIPHOTO IPOU3BEAECHUS.

JJINHA OKPY/KHOCTH M IJIOIAAb KPyra

[IpaBunbHBIE MHOrOYroJibHUKM. [[nmuHa okpyxHocTH. ['pamycHas wu
paguaHHas Mepa yIya, BBIUMCICHHE JUIMH AYr OKpyxkHocTe. [lmomane kpyra,
CeKTopa, cermeHTa. Mcropruueckue cBeieHust 00 U3MEPEHUH JUIMHBI OKPY>KHOCTH U
IJIOIIA/IN KpyTa.

JABHKEeHHS IIJIOCKOCTH

LentpanbHas cummerpusi. LlentpanbHo-cummeTpuuHbie ¢urypsl. IloBopoT.
OceBas cummeTrpusi. @Urypbpl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapayutennbHBIN TIEPEHOC.

[lonsitue nBwXeHHWs U ero cBoicTBa. PaeHcTBo Quryp. Ilpossrenus
CUMMETPUH B IIPUPOAE, KUBOMMUCH, CKYJIBITYype, apxurekrype. Kommnosuiuun
NBUKeHUH (mpocreiue npuMepsl). [[puMeHeHrne B reoMeTpuyecKuX 3a/1auax.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3ybTaTbl OCBOCHHsS IPOrpaMMbl [0 MaTEMaTUKE
XapaKTEPHU3YIOTCS B YaCTH:

1) maTpMOTHYECKOT0 BOCIIMTAHUS:

IOPOSBJICHHEM MHTEpeca K MPOLNUIOMY M HAaCTOAIIEMY POCCHHUCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpa:KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHNA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpaKJaHUHA U peau3aluu ero
opaB, IMpPEICTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SABJIECHUMN, MPOUEAYp Pa)kIaHCKOro oO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM TMPUMEHEHHEM JOCTMKEHUM HayKHh, OCO3HAHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCIIMTAHMSI:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHUHM NPAKTUYECKUX 3adad
MaTE€MaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIrO
o0Opa3oBaHUs Ha MPOTSHKEHMM BCEH JKU3HU MJIs yCHEIIHOW NpodeccHoHambHON
NEeATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHMI, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAUBUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3CTEeTHYECKOr0 BOCIIUTAHHUS:

CIIOCOOHOCTBIO K  AMOILMOHAILHOMY U ACTETUYECKOMY BOCHPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX IACHUH, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTElH HAYYHOr0 MO3HAHMSI:

OpUEHTallMeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak cQepbl 4YeloBeYeCKOon
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA U 3HAYMMOCTHU JUIsl Pa3BUTUSA LMBHIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMATHYECKOW KyJbTYpOW Kak CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIE0BATEIBCKOMN NEATEIBHOCTH;
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6) ¢pusmyeckoro BocnmUTAHHA, GOPMHUPOBAHHUSA KYJIbTYPbI 310POBbSI H
IMOLUMOHAIBHOIO 0JIATOMOTyYHsI:

TOTOBHOCTHIO TIPUMEHATH MaTeMAaTUYECKHWE 3HAHWs B HHTEpPEcax CBOETO
3IOpPOBBSI, BEIEHHUS  370pPOBOrO  o0pa3a  Ku3HU  (3MI0OpOBOEC  TUTAHHE,
cOamaHCUpPOBAHHBIA PEXUM 3aHATHH W OTIbIXa, pETyJsApHas QuU3NIecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pEeQICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JIOTHYECKOT0 BOCTIMTAHNS

OpHCHTallel Ha MPUMEHEHUE MAaTEMAaTHICCKUX 3HAHUU TSl pEIICHUs 3a/1a4
B 00JIACTH COXPAHHOCTH OKpYXKAloIIeH CpeJbl, IUIAHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOXKHBIX TMOCJECACTBUN MJIsI OKPYXKAIOIIEH Cpebl, OCO3HAHHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX pelieHus;

8) amanTanuM K M3MEHSIOIIAMCS YCJIOBUSAM COIHAILHOH W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENCIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJeH, MpUOOpeTaTb B COBMECTHOW JEATEILHOCTH
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHWM, (HOPMYTUPOBATH UIIEH,
TIOHATHS, TUTIOTE3bI 00 0OBEKTaX W SBJIICHHIX, B TOM YHCJIC paHEe HEH3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHMA W KOMIICTCHTHOCTEH, TUIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyaIlMI0O KakK BbBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMBbIE pEeHIeHUs] W JeHCTBUA, (OPMYIMPOBATh W OLICHUBATh PUCKH U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOCHUSI MPOrpaMMbl MO MaTeMaTHKE Ha yPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOyyaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJbTaThl, XapaKTEPHU3YIOIIHECST OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATCIILHBIMU  JICHCTBUSIMH,  YHHBEPCAIBHBIMH  KOMMYHHKAaTHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eMCTBUS
Bba3oBble JJornueckue 1eiicTBUA:
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BBISBJISITh M XapaKTepU30BATh CYIIIECTBEHHbIE MPU3HAKK MaTEMAaTHUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXKAYy TMOHATHIMH, (HOPMyIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBCHHBIN MPU3HAK KIIacCU(PHUKAIINH,
OCHOBaHMsI /17151 0000IEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMylmupoBaTh ®W  TPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAOJIONCHUIX U YTBEPKICHUSAX, NpeajiaraTtb KPpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIA;

JienaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3ouparh 0Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPXKICHUM (NpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMAaTHYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW MHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHus;

BBIOMpPATh CHOCOO pelieHus Y4yeOHOW 3ajgaud (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeiicTBUS:

WCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIILCKUM WHCTPYMEHT IO3HAHMS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpoOsIeMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

IPOBOJNTH [0 CAMOCTOSITENIBHO COCTaBJIECHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTUYECKOro OOBEKTa,
3aBUCUMOCTEH 00OBEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIOACHHS, WCCIEJOBaHUS, OKCIEPUMEHTa, OIEHUBATH
JIOCTOBEPHOCTH TIOJYYCHHBIX PE3YyIhTaTOB, BBIBOJIOB U 0O000IICHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MIPETO0JIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6Gora c undgopmanmueii:

BBISIBIIATh HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGPOpMAIMK, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPHPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,
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BbIOMpaTh (QopMy mpeacTaBieHHs HHGOPMAIMKM U  HWUIIOCTPUPOBATH
pelaeMble 3a/1a4yl CXeMaMu, AuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOUHAIMSIMU;

OLICHMBATh HAIE&KHOCTh MH(YOPMAIMH N0 KPUTEPHUSM, MPEATOKEHHBIM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBHS:

BOCTIPpUHUMATh U (DOPMYITHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeIsIMA  OOIIEHUSI, SICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUA IO XOAY PEIICHUs 3aJauH,
KOMMEHTHPOBATh MOITYYCHHBIN pe3ybTar;

B XO7ie 00CY)XIIEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBATh HJIEH, HAICJICHHBIE HA TIOUCK
pELICHUs, COIMOCTABIATh CBOM CYXACHUA C CYXKACHUSIMH JPYIMX YYaCTHHKOB
nuanora, oOHapyXUBaTh pa3jiMuue U CXOJCTBO MO3ULIUN, B KOPpPEKTHOU (opme
(GopMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

MPECTaBIATh PE3yAbTaThl PEIICHUS 3a7aud, SKCIIEPUMEHTA, UCCIeIOBAHUA,
MPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (QopMaT BBICTYIUIGHHA C Y4ETOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHMMATh W HCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHIWBUIYaJbHOU
paboThl TMpHU pelIeHWH Y4YeOHBIX MaTEMaTUYECKUX 3aj7ad, NPUHUMATh IIeJb
COBMECTHOH JesTeNbHOCTH, IUJIAHUPOBAaTh OPraHU3allMi0 COBMECTHOH paloThl,
pacnpenenatb BuAbl pabOT, JTOroBapUBaThCs, 00CYXKJaTh MPOLECC U pe3ysbTar
paboThl, 00001IaTH MHEHUSI HECKOJIBKHX JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCykIeHusi, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBl» W HWHBIE); BBIIOJIHATE CBOKO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU UYJIEHAMH KOMaH[IbI, OIICHUBATH
KayecTBO pe3yibTaTa M KAayecTBO CBOETO BKJaJa B OOMMHA pe3ynbTar Mo
KpUTepusiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHUBEpCAJbHbIE Y4eOHbIe 1eiicTBUS
Camoopranm3anus:

BBISIBJISITh MPOOJIEMBbI ISl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCSA B PA3IUYHBIX MOAXOAAX MPUHATHS PEUICHUN (MHIUBUIYaIbHOE,
IpyIIIOBOE);

CaMOCTOATENIBHO COCTaBJIATh IUIAH, aJTOPUTM pEUICHUS 3aJadd (Wid €ro
4acTb), BBIOMpaTh CHOCOO pemieHuss ¢ Yy4E€TOM HMEIOIIUXCS PECYypcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapUAHTHI
peleHnit ¢ ydéTomM HOBOM MH(popMaIuu.
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CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVIEKT:

BJAJIETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysbTara
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBAIIMU U pedieKkcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUN 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATb COOTBETCTBUE PE3YyJIbTaTa JAEATEIbHOCTH IOCTABICHHON LENH U
YCIOBUSIM, OOBSACHATH IPUUHUHBI JOCTHKEHHS WM HETOCTHKEHUS LIE€TIN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BBIPAXXATh AMOLMHM NPH U3YYEHUM MAaTEMATHYECKHX OOBEKTOB M (DAKTOB,
JaBaTh HMOIMOHAIBHYIO OLEHKY PELICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIbTATDI

K koHI1ly 00y4yenus B 7 Kiaacce 00y4aromUNics MOJIYUUT CIIEIYIOIINE TPEAMETHBIE
pEe3ynbTaThI:

Pacno3HaBaTh W3y4YeHHbIE T€OMETPUYECKHE (QUTYPBL, ONPENeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPBI, BBINOIHATH
YepTEKU [0 YCIOBUIO 3anaud. M3mepATh JMHEHHBIE W YIVIOBBIE BEJIMYMHBI.
Pemrars 3a1a4u Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate NPUKUAKY M OLICHKY JMHEHWHBIX U YIJIOBBIX BEIWYUH IIPEIMETOB B
peanbHON >KU3HU, pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouThb 4EPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJBbHHUKOB, HCIOJIb30BaTh
IPU3HAKU ¥ CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JOTHYECKUE PACCYXKACHUSA C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MIPSAMOYIOJIbHOIO
TPEYTOJbHUKA, B PELICHUN I€OMETPUUYECKUX 3aa4.

OmnpenensTh napajyieIbHOCTh MPSAMBIX ¢ TOMOIIBIO YTJIOB, KOTOpbIE 00pa3yer
Cc HUMH cekymas. OnpenensaTs MapamuiedbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

Pemrats 3amaum Ha KieT4aToi Oymare.

[IpoBOIWTH BBIYMCIECHUS W HAXOAUTh YWCIOBbIE UM OYyKBEHHbIC 3HAYCHUS
YIJIOB B TE€OMETPUYECKHX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB ¥ MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbBIX MpHU
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IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CeKylled. Pemare npakTudeckue
3a/1a4M Ha HAXOXK/JCHUE YIJIOB.

Brnaners mounsituem reomerpuueckoro mecta Touek (I'MT). Onpenensrtb
OMCCEKTPHUCY yIJla U CEPEIMHHBIN NEPIEHANKYIISAP K OTPE3KY KaK F€OMETPUUYECKUE
Mecta Touek. [lonp3oBaThes noHaTrem reomerpudeckoro mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUM 3a1a4.

@opMyIMpOBaTh OINPEAEICHUs OKPYKHOCTH M Kpyra, XOpJAbl M JIUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. ¥ METh JOKA3bIBaTh U NPUMEHSATH
OTU CBOWCTBA IIPU PEIICHUU 33/1a4.

Biianers moHATHEM OINHMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaXoAUTh €€ LEeHTp. JloKa3bIBaTh U HUCIOJIb30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYIOJIbHUKA MEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEPEIMHHBIC
IIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Brnaners nmonsiTHEM KacaTeabHOM K OKPYKHOCTH, ITOJIb30BAaThCA TEOPEMOU O
MEPIIECHINKYJIAPHOCTA KAacaTEIbHOM M pajuyca, MPOBEIEHHOTO K TOYKE KaCaHHs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KAaCaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH 3TO B PEILIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3plBaTb M MPUMEHATH [POCTEUIINE T€OMETPUUYECKUE HEpPAaBEHCTBA,
MTOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOILIBIO [IUPKYJIS U
JIMHEWKMU.

K koniy oOyuyenus B 8 Kjacce o0Oydarolmuidicss TMOJYYUT CIEAYIOIIUE
peIMEeTHbIE PE3YyIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbl  YETBIPEXYTOJBHUKOB, HX 3JEMEHTHI,
MOJIb30BaThCSA MX CBOMCTBAMH TMPH PEIICHWH T€OMETPUYECKUX 3amad. Paznmudarthb
PU3HAKK M CBOMCTBA MapajielorpaMMa, poMoa U MpsSAMOYToJbHUKA, TOKa3bIBATh
UX U YBEPEHHO NMPUMEHSTH NMPH PEUICHUH T€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUYKHU MEPECEUCHUSI MEIMaH TPEYroJbHUKA (LIEHTpa
Macc) B pEILICHUH 3a]1a4.

Brnagers nmoHstHeM cpenHel JTUHUM TPEYTOJbHMKA U Tpareuuu, NPUMEHSTh
UX CBOWCTBA TpU pEUICHHH TEOMETPUYECKUX 3amad. VIcmomb3oBaTh Teopemy
daneca u TeopemMy O MPOMOPLUUOHAIBHBIX OTPE3Kax, MPUMEHITh UX JIJIS PEIICHUS
MPAKTHYECKHX 3ajad.

Pacnio3naBaTh 1EHTpaibHO-CUMMETPUYHBIE (UTYPHl U HCHOJB30BaTh UX
CBOICTBA [P PELICHNUH 33]1a4.

Brnagerp mousTusiMuH TOn00MS TPEYroJbHUKOB, KO3(PQUIMEHTa MOA00Us,

COOTBETCTBCHHBIX DJICMCHTOB HO,Z[O6HBIX TPCYT'OJIbHUKOB. Nmeth npeaACTaBJICHUC O
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npeobpazoBanuu noaodus U o moAoOHbIX ¢urypax. Ilomp3oBaThcs mpHU3HaAKaMU
no00us TPEyroJIbHUKOB MPU PEHICHUH TeOMEeTpUYecKux 3agad. /[okaspiBaTh U
NPUMEHSATH OTHOIIECHHS TPONOPLIMOHAIIEHOCTH B IPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpuMeHsTh 0100ME B MPAKTUUECKUX 33auax.

BeiBomuTh ¥ WCHONB30BAaTh MpocTedIve (HOpPMYIbl Ui IUIOIIAA
TPEYrojbHHUKa, HapaiieorpaMma, poMoa U Tpanenuu. Berauciars (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJbHBIX (UTYD
(monb3ysich, Ile HEOOXOAMMO, KaJIbKYJISATOPOM). 3HaTh OTHOILUEHHUE IJIOLIA/eH
NOJOOHBIX (UIyp U NMPUMEHATh NPU peuleHuH 3anad. [IpuMeHsTh MOoaydYeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBaTbea Teopemoit Iludaropa st pemieHuss TEOMETPUYECKHX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJIETb B MPAKTUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENNATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

BiageTre MNOHATHEM BIMCAaHHOTO M ILEHTPAJIBHOTO YIUIA, YIJIA MEXIY
KacaTeJIbHOM M XOpJO0il, OMCAaHHON M BIIMCAHHOW OKPYXHOCTH TPEYTOJIbHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJIENIN JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TPUMEHEHUEM MOAOOMS M TPUTOHOMETPUM (TMOJB3YyACh, TIAe HEOOXOAUMO,
KAJIbKYJISITOPOM).

K koHIty 00ydenus B 9 kiaacce 00yJaromuics MOIYUUT CIEITYIONINE MPEAMETHBIC
pE3yIbTaThI:

3HaTh TPUTOHOMETpPUUECKUE (PYHKIIMHU OCTPHIX YIJIOB, YMETh HAXOJUTh C UX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTroidbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KalIbKYJISATOPa) ATUHBI
Y YTJIbI 1151 HETaOIMYHBIX 3HAYCHUH.

[Tonb30BaTbesa GopmyiaamMHu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXZAECCTBOM JUIA HAxXOXAECHUS COOTHOLIEHHW MEXAYy TPUIOHOMETPUYECKUMHU
BEJIMYMHAMU.

Jloka3pIBaTb TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHSTh HUX IS
HAXOXKJEHUS PA3JIMYHbIX 3JIEMEHTOB TPEYTOJbHHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHATh NOoJlydeHHBIE 3HAHUA IPU
pEeLIeHNN NTPAKTUYECKUX 3a4ad.

IIprMeHATh TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKIECHHUE IUIOIIAN, BIBOIUTD
U BIAJETh TPUTOHOMETPUUYECKUMHU (OpMyNnaMu HJs IJIOLAAM TPEYroJIbHUKA,
napajjienorpamma, poM0a, Tpamnemuu, BIBOAUTh U TPUMEHATH popmyiy ['epona u

bopmyy JUTs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.
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Nmerr mnpencTtaBieHne O TOMOTETHH, TMPUMEHSATh B IMPAKTUYECKUX
CUTYyaIUsIX.

Hcnonb3oBatk TeopeMbl UeBbl 1 MeHenas npu peieHnu 3a1au.

Hcnonb3oBaTh TEOpeMbl O BIHMCAaHHBIX YIUIaX, YIJax MEXIy XopJaMu
(CeKyImMMHM) U yTiie MEXKIy KacaTeJIbHOU U XOPJOM MPHU PEIICHUH Te€OMETPUUECKUX
3amay. JlokaspiBaTh M MPUMEHSATH TEOPEMBI O MPOU3BEIACHUU OTPE3KOB XOPJ, O
MIPOM3BEICHUU OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM!.

Bnagerp moHsATHEM KOOpAMHAT HA IUIOCKOCTH, PabOTaTh C ypaBHEHHEM
npssiMOM  Ha IJIOCKOCTH. BraneTs mNoOHATHSAMH yriaoBoro KoddduuueHta u
CBOOOIHOTO 4YJI€HA, TMOHMMATh HMX TEOMETPHUYECKH CMBICT U CBS3b YIJIIOBOTO
koddduimenTa ¢ Bo3pacTaHMEM U YObIBaHMEM JUHEHHOW (YHKIHH. YMETh
pemarb METOJAOM KOOpJAMHAT 3aJaud, CBSA3aHHbIE C MapajuIeIbHOCTBIO MU
NEPIEHIUKYJISIPHOCTBIO TMPSAMBIX, NEPECEUCHUEM MPSAMBIX, HaX0XKJIEHUEM TOYEK
nepeceveHusl.

BeiBomuTh ¥ BiameTh ypaBHEHHEM OKPYXKHOCTHU. MCIONb30BaTh METOA
KOOpPAMHAT Uil HAXOXKICHHs IEPECEUYCHHM OKPYKHOCTEM M NpsAMBIX. Bianers
dbopMynaMu paccTOSHUS OT TOYKH IO MPSMOM, IIIOIAAH TMapajjenorpamMmma B
KOOpAMHATAX, UMETh IMOHATHE 00 OpueHTHpoBaHHOW miomanau. Ilomp3oBarbes
METOJIOM KOOpJAMHAT Ha IIJIOCKOCTH, MPUMEHSITh €ro Mpu  peuleHUH
TE€OMETPUYECKUX M TMpaKTUYEeCKHX 3anad. [IpuMeHsTh MeTox KOOpJuHAT B
MPAKTHUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1a4ax.

Brnagerp moHsTHEM BEKTOpa. YMETh CKJIaAbIBaTh M BBIUMUTATh BEKTOPHI,
YMHOXaTh Ha YHUCIO, BJIAJETh MpaBUJIaMH TPEYroJibHUKA U Mapajuiesorpamma.
Bnanetrs mpakTHU4ECKMMH HHTEPHpETAlUsIMU BEKTOPOB. YBEPEHHO IOJIb30BAThCS
KOOpAMHATaMU BeKTopa. Brajgers crnokeHneM U BBIYUTAHHEM BEKTOPOB,
YMHOXKEHHEM BEKTOpa Ha YUCIIO B KOOPAMHATAX.

Nmets penctaBieHune o 6asuce (Ha TIOCKOCTH). PackiiaapiBaTh BEKTOPHI TIO
O0asucy. PackmanpiBaTh BEKTOPHl CHJI C TIOMOIIBIO TMPOCIHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUH. IIpUMEHATH TmoNydyeHHbIE 3HAHUA B
OpOCTEHINX PU3NUECKUX 3aadax.

Bnagerp moHsATHEM CKaJspHOTO NPOU3BEIEHUS BEKTOPOB, MOHUMATh €ro
TE€OMETPUYECKUNH CMBICT W YBEPEHHO TIOJb30BAaThCS €r0 BBIPAXKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTH CKAJSIPHOTO MPOU3BEIACHHUS
U €T0 CBS3b C MpoeurpoBaHueM. [IpUMeHATh CKalsipHOE MPOU3BEICHNE BEKTOPOB
JUTS HaXOXKJIEHUS JUIMH W YIJIOB. PemaTh reoMeTpuuecKkue 3aJadd C MOMOIIBIO
CKaJISIPHOTO Tpou3BeneHus. crnonp30BaTh CKalsipHOE MPOU3BEACHUE BEKTOPOB B
anreOpanvecknx U GU3NYECKUX 3a1ayax.
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Brnaners NOHATUAMH MPAaBUIBHOTO MHOTOYT'OJIBHHKA, TMHBI OKPY>KHOCTH, JJIHHBI
IAYTH OKPY>KHOCTH M paJMaHHON MEpbI yIa, BHIYMCIATH IUIONIA/Ib KpyTra U €ro 4acTew.
[lonnmatrs cmbicn uyucna 7w [IpuMEHSATH TMOJydeHHbIE YMEHHUS TIPU  PELICHUH
MPAKTUYECKHX 3a7a4. 3HaTh UCTOPUUYECKUE CBEACHUS 00 U3MEPEHUU JJIMHBI OKPY>KHOCTH
¥ TIJIOLIA]IU KpyTa.

HmeTps mpencraBieHre 0 MpeoOpa3oBaHUU IJIOCKOCTH, O ABMKEHHUAX. HaxomuTsb
OCH, IEHTPBI CUMMETPHUH (PUTYp, LIEHTPBI TOBOPOTA, HAXOAUTH KOMIO3UITUH MPOCTEUIITIX
npeobpazoBanuid. [IpUMEHSATh ABMKEHHS IUIOCKOCTH TPU PEHICHHH T€OMETPUUYECKUX
3aad.

[IprMeHATh NOTY4YEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE MOJIEIN
UIg  3a7ad  peajbHOM JKM3HU M MPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C
IPUMEHEHHUEM T0J1I00Us U TPUTOHOMETPUUECKUX QYHKIUH (MOIb3YsICh, 1€ HEOOX0IUMO,
KQJIbKYJIITOPOM).

YUYEBHO - METOJUYECKU KOMILIEKT

e Maremaruka. ['eomerpusi: 7 — 9 kiaccel: 0a30BbIH ypPOBEHb: Y4YE€OHHUK /
JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues [u 1p.] — Mocksa : [IpocBenienue,
2023;

e Maremaruka. ['eomerpusa: 7 — W kjacc: yriyOJEHHBIM ypOBEHb: ydeOHOE
nocobue : B 2 yactsax / M.A. Bomukesud ; nox pen. M.B.Smenko - Mocksa :
ITpoceenienue, 2024;

e Maremaruka. ['eomerpus: 8 — W kiacc: yriayOJEHHBIH YpOBEHB: Y4eOHOE
nocobue : B 2 yactsax / M.A. BomukeBud ; nox pen. M.B.SImenko - Mockga :
ITpoceenienue, 2024;

e Maremaruka. ['eomerpusi: 9 — ¥ kjacc: yriayOJEHHBIM YpOBEHB: Y4eOHOE
nocobue : B 2 yactsax / M.A. BomukeBud ; nox pen. M.B.Smenko - Mockga :
[Ipocsemenue, 2024.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ae/ioB U TeM nudpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Hauana reomerpuu. [Ipocreiiiue
1 reoMeTpuueckue (Uryphl ¥ UX CBOHCTBA 28 1 bubamorexa HOK
P P ' https://m.edsoo.ru/78c146c4
N3mepenne reoMeTpuIecKuX BETUIHH
bubmuorexa [JOK
2 Tpeyrormir 19 L https://m.edsoo.ru/78c146¢c4
3 [TapamnensnocTs. CymMMa yriioB 15 1 bubnuorexa [JOK
MHOTI'OYT'OJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsitMoOyToNbHBIE TPEYTOJIBHUKH 7 bubmorexa [IOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
COMETPHTCCKHE Hepaperctsa https://m.edsoo.ru/78c146c4
OxkpyxHoCTbh. ['eOMeTpHUUecKkre MecTa
6 TO‘{P;:}II( ITocTpoeHus ¢ EOMO bIO IUPKYIS 18 1 bubmorexa TIOK
L p HIPIO LHPIY. https://m.edsoo.ru/78c146¢c4
U JTUHEHKHU
7 [ToBTOpeHnue, 06001 HNE, CHCTEMATH3AITUS 10 1 Bbu6nmuoreka [IOK
3HAHUM https://m.edso0.ru/78c146c4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB u TeM uudposbie
Ne n/n P Konrpoabusie | Ilpakruyeckue (mucpp )
NPOrpaMmbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
n bubnuoreka [JOK
! HerbipExyrobHHKH 22 1 https://m.edsoo.ru/a5cb98eb
bubnnorexa [JOK
2 Tozobue 16 1 https://m.edsoo.ru/a5cb98eb
bubnuoreka [JOK
3 Hromaze 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa u Hauana 18 1 bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYIuIbl ¥ 4ETBIPEX YT OJIBHUKY, CBSI3aHHBIE C 20 1 bubnuoreka [LIOK
OKPYKHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS bu6nmmoreka [IOK
6 . 10 1
3HaAHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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9 KJIACC

KoJsun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB M TeM (uudgposbie)
Ne n/n Kontpoabsnsie | Ilpakrudeckue
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
! Petere tpeyrombHiion 22 ! https://m.edsoo.ru/dddde230
bubnnorexa [JOK
2 lonodue tpeyrombrmicos 12 ! https://m.edsoo.ru/dddde230
bubmuoreka [JOK
3 MeToz xoopeHar 10 . https://m.edsoo.ru/dddde230
bubnuoreka [JOK
4 Bexroper 20 ! https://m.edsoo.ru/dddde230
bu6nmotexa [IOK
> JHia OKpYKHOCTH 1 ILIOMIAH KpYTa 16 1 https://m.edsoo.ru/dddde230
bu6mmotexa I1IOK
6 JBIIKEHHA IWIOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06061IICHNHE, 12 1 bu6nmmorexka [IOK
CHCTeMaTHU3allus 3HaHU! https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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