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HOSACHUTEJIBHASA 3AIIUCKA

I'eomeTpusi kaK OAWMH W3 OCHOBHBIX pa3JeOB IIKOJbHOM MAaTeMaTHKH,
MMEIOIUKA CBOEH LEIbI0 00ECNEeUnTh W3yYEeHUE CBOMCTB M pa3MepoB QUIyp, UX
OTHOIIEHW ¥  B3aUMHOE pACIOJIOKEHUE, ONUPAETCs Ha  JIOTMYECKYIO,
JIOKa3aTeIbHYI0 JIUHUIO. [I[eHHOCTh M3ydYeHUs T€OMETPpUM Ha YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYyYarOIIMIiCs yUYUTCA MPOBOJIUTH
JIOKa3aTeIbHbIC PACCYKICHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, JOKa3hIBaTh
WUCTUHHBIC YTBEPXKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHUsI «OT TPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dopmynupoBaTh o00paTHble yTBepkaeHus. Ocoboe 3HaueHUe JoKa3zareiabHas
JIUHUS UMEET ISl yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[enbro M3ydeHUss reOMETPUHU SBIISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IPU PElIeHNN KaK MaTEMaTUUECKUX, TaK U MPAKTHUYECKUX 3aJ1ay, BCTPEUAIOITUXCS
B peanbHOM ku3HU. OOydYaromuiicsi JOJKEH  HAYYUThCA  ONMPEACISITH
TCOMETPUUECKYI0 (UTYpPY, OMHUCHIBATH CJIIOBAMH 4YEepTEX WJIM PUCYHOK, HAWTHU
IO b  3€MEJIBHOTO  Y4YacTKa, pacCUMThIBAaTh  HEOOXOIUMYK  JJIMHY
ONTOBOJIOKOHHOTO Ka0enst wiu TpeOyemble pa3Mepbl rapaxa st aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BEIYMCIMTENbHAS JIMHUS B W3YyUYEHHH T'€OMETPHH.
[Ipu pemreHun 3amad MPaKTUYECKOTO XapakTepa OOydYarolIMiCs y4UTCS CTPOUTH
MAaT€MAaTHYEeCKUE MOJEIM pEAbHbIX JKU3HEHHBIX CUTyaluld, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOTO PE3yJIbTaTa.

Oco6eHHOCTh YUeOHOr0 Kypca yriayoJEHHOTO M3YYEHHUs T€OMETPHUU COCTOUT
B TOM, YTO OOYYaroIIfecs: He MTPOCTO 3HAKOMSITCS C ONPEIeNEHHBIMH TTOHITUSIMH, a
YBEPEHHO OBIafeBatoT UMH. CyIIECTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO Kypca
TCOMETPHUH U3YyUaloTCs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaromuecs: MpuoopeTaroT
YMEHUS, TOMOTalIIME UM YBEPEHHO NPHUMEHSATH CBOM 3HAHHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MIPEIMETaX, MPexie Bcero husnke u nHPopMaTuke,
a TaKXe IMO0JIb30BAThCS TMOJYYCHHBIMU 3HAHUAMHU MPU PEUICHUU NPAKTUYECKUX
3a/1au.

CornacHo ydeOHOMY TulaHy B 7-9 Kkiaccax wu3ydaercs YrIyOJIEHHBIN
yaeOHBIN Kypc «I'eoMeTpHs», KOTOPBIH BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3IeiIbl
conepxkanusi: «Hauana reomerpun», « TpeyronbHukn», «OKpyKHOCTbY,
«HetpipéxyronbHukny», «Ilogodue», «nemMeHTsl TpUroHoMeTpun», «Ilnomann», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanust MIOCKOCTHY.

Ha wusyuenue yueOHoro kypca «l'eomerpus» orBoautcsi 306 wyacoB: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 vaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

HayvaJia reomerpun

Hcropuss BO3HMKHOBEHHsS W pa3BUTHUS TeoMmeTpud. HavanbHble NOHATHSA
reomerpuu. Touka, npsmas, oTpe3ok, Jiyd. I[lonstue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUN.

B3aumHoe pacnosoxkeHue To4eK Ha npsMou. M3MepeHue IuHBI OTPE3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[Tonymnockocte W yros. Buael yrimoB. HM3mepeHue BENUYMH  YTJIOB.
BeprukanbHbie u cmexHble yribl. [lapanienbHbple U NEPIEHIUKYISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomanbix. JlinHa noManon. MHoroyroiabHuku. Ilepumerp
MHOTOYroJibHUKa. [IoHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TpeACTaBICHUS O paBEHCTBE (QUIYp, HX PACHOJIOKEHHH,
CUMMETPHU.

[Ipocreiimme noctpoenus. MHCTpyMEHTHI AJ151 U3MEPEHUM U ITIOCTPOECHUM.

TpeyroabHuku

Buael TpeyronpHHUKOB: OCTPOYIOJIBHBIE, NPSIMOYIOJIBHBIE, TYIIOYT'OJIBHBIE,
paBHOOEIpEHHBIE, PpPAaBHOCTOpOHHME. Menuana, OucceKTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii W BTOpPOM TIPU3HAKU PABEHCTBA
TPEYrobHUKOB. PaBHOOCApEHHBIC TPEYroJIbBHUKM M WX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHoOIIEHUST MEXKY CTOPOHAMHU U YIJlaMU TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O NTMHE JTOMAHOM.

Cummetpuunbie Qurypsl. OCHOBHBIE CBOICTBA OCEBOM CHUMMETPUHU.
IIpuMepbl CUMMETpPUH B OKPYKalOIEM MUPE.

IapanaensbHbie npsimbie. CymMMa yriioB MHOTOyT0JIbHUKA

[TapamienbHOCTh IPSMBIX, HCTOPUYECKUE CBEACHUA O NOCTyJsare EBkinuaa u
o pomu JloGaueBckoro B OTKPBHITMM HEEBKJIMIOBON reomeTpun. CBOWCTBA U
MPU3HAKK NapajuiebHbIX NpsAMbIX. CymMMa YIJIOB TpeyroiabHUKa. BHenrHue yrisl
TpeyrojpHrka. CymMMa BHYTPEHHUX YIJOB MHOTOYI'OJIBHHKA M CyMMa BHEIIHMX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.

IIpsimoyronbHbIe TPEYTrOJ1bHUKH

IIpu3Haku paBeHCTBA NPAMOYIOJIBHBIX TPEYrOJILHUKOB. llepnenauxkynsp u
HakJI0HHasg. CBOMCTBO MEAWaHbl MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEAEHHON K
rurnotenyse. [IpamMoyronapHblil TpEYroapHUK C Yyriaom B 30°.

OKpy:KHOCTH



[ToHATHA OKPYKHOCTM M Kpyra. DJIEMEHThl OKPY>KHOCTA W Kpyra: LIEHTD,
pagunyc, 1uaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacrosioKEHUE OKPYKHOCTH U
npsamoil. KacarenbHasgs u cexkymas K OKpPYKHOCTH. OKpY>KHOCTb, BIHCAHHAsA B
yroii. [Ipocreinine nocTpoeHus: ¢ TOMOILBIO HUPKYISA U JIMHEUKH.

I'eomeTpuyeckue mecra To4eK

[ToHsTHE O TEOMETPUYECKOM MeCTE TOYEK. [IpuMepbl reOMETPUYECKUX MECT
TOYEK Ha IUIOCKOCTU. brccekTpuca yria u CepeMHHbIN NEPIICHANKYISP K OTPE3KY
Kak T€OMETpUYECKHue mecTta Touek. OmnucaHHasg OKPYXKHOCTb TPEYrOJbHHKA, €€
HEHTp. MeTo1 FeOMETPUYECKUX MECT TOUEK MPU PEIICHUU F€OMETPUUECKUX 3a/1a4.

ITocTpoeHUs ¢ MOMOIIBIO HUPKYJISI M JIMHEHKHU

Ucropuueckue cBenenus. OOOCHOBaHUS MPOCTEUININX MOCTPOCHUMN, dTarlbl
3aJ]a4u Ha MOCTPOCHMUS, PELICHHE 33/1a4 HA TOCTPOCHUE UPKYJIEM U JIMHEHKOM.

8 KJIACC

YeTbIpEXyroJbHUKU

[lapannenorpamm, ero mnpusHakud U cBoicTBa. [IpsMOyronbHHUK, pomoO,
KBaJpaT, UX MpU3HAKK M CcBoMcTBa. Tpamernus. PaBHoOeapenHas Tpamerus, e
cBoMCcTBa U npu3Haku. [IpsiMmoyronbHas Tpaneuusi. CpeaHsis JMHUS TPANCIUH.

CpenHss nUHUS TpeyrojbHHKA. MeTo yIABOEHHS MEAUAHbl TPEYTOJbHUKA.
Teopema o0 nepeceyeHnu MeIUaH TPEYrOJIbHUKA.

Teopema @aneca, Teopema O IMPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 TPOU3BOJIBHOIO YETHIPEX YT OJIbHUKA.

LlenTpanbHO-CUMMETPHUYHBIE (DUTYPHI.

IHoxooue

[Togobue TtpeyroapHUKOB, ko3¢ dumueHT mnoxodus. I[lpw3Haku mnomoOus
TPEYrolbHUKOB. llprMeHeHHe T1MOAO0US TMpU PEHICHHH TEOMETPHUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Ii1omann

[TonsstTme o mromanu. CBOWCTBA IUIOMIAJICH TEOMETPUUYCCKUX (QUTYP.
[Ipocretimue GopMyIbl s TUIOIMIAANA TPEYTOIbHUKA, TapajjieiorpaMMa, poMoa u
tpanenun. [Inomanu nono6HeIX ¢puryp. OTHOIMIEHNE TIOMAACH TPEyroIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu penieHHn
MMPAKTUUYECKUX 3a]a4.

JJIeMeHThbl TPUTOHOMEeTPHUH

CuHyc, KOCHHYC, TAHI[€HC U KOTAaHI'€HC OCTPOro yria MNpsIMOYTOJIbHOIO
TpeyronbHuka. Tpuronomerpuueckue ¢yukuuu yrimos B 30°, 45° u 60°
[TponopuroOHAIBHBIE OTPE3KH B MPSMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTHIO



Brnimcannbple W LEHTpadbHBIE YIIbI, YTOJd MEXAY KacaTelbHOM M XOPIOW.
Vel Mexay XopJaMH U CEKyIIMMH. BTIucaHHbIE M ONUCAHHBIE OKPYXHOCTHU
TPEyrojibHUKAa W YeThIpEXYronbHUKU. CBOWCTBA W MPU3HAKKA BIHCAHHOTO
YEeThIPEXYTOJbHUKA. B3auMHOe pacnonoxkeHue AByX OKpyxHoctei. Kacanue
oKkpykHOCcTel. OOI1IKe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUIACC

Peuienue TpeyroJbHMKOB

Cunyc, KocuHyc, TaHrenc yrmoB ot 0° mo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmysbl  TPUBEACHUS. Pemienue
TPEYroNbHUKOB. TeopeMa KOCHHYCOB U TeopemMa CHHYcOB. Pemienue
MPAKTUYECKUX 3a7a4 C UCTOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM ONTHUKHU.

TpuroHomerpuyeckue bopmyIibl JInE: IJI0IIA 1 TpPEyroJibHUKA,
napajiesnorpaMmma, pomoOa, Tpanenuu. dopmyna [epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

ITonoOue TpeyroJbHUKOB

Xopael u MOAOOHBIE TPEYrOJbHUKM B  OKPY)XHOCTH. Teopema o
IPOU3BEJICHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpaTe KacaresbHOW. [IpruMeHeHne Mpu pelieHuu TreOMEeTPHUECKUX
3anay. Teopembl UeBbl 1 Menenas. [IoHsTtue o romoreTnu.

Metoa koopauHaT

VYpaBHeHUE NpsSAMON Ha TJIOCKOCTH. YTIOBOW KOA(DQPUIIMEHT U CBOOOIHBIIM
YJIeH, MX TIEeOMETPUYECKHil cMmbIci. [lapanneabHOCTs W NEPHEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 YriIoBor K03 OHUITUEHT).

YpaBHeHHE OKpPYKHOCTU. HaxoxkaeHne mnepecedyeHu OKpYKHOCTEH U
npsAMBIX B KoopauHaTax. DopMmylia pacCTOSSHUSL OT TOYKU 10 TpsMou. [lnomanb
napajjiesorpaMma B KOOpPJAWHATaX, MOHITHE 00 OPUEHTUPOBAHHOM ILIOMIAIIH.
[IpuMeHeHue MeTona KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX
3a/1avax.

BekTopbl

Bekropsl Ha miockocTd. CloKeHHWE U BBIYMTAHHE BEKTOPOB — MpaBuUia
TpPEyroJbHUKA U MapajuiesorpaMMa. ¥ MHOKEHHE BeKTOpa Ha unciio. KoopauHarsl
BekTOpa. CJOKEHHE U BBIYUTAHHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsitTue o Oasuce (Ha mocKkOocTH). Pa3nokeHuss BEKTOPOB MO Oa3ucy.
CkansipHoe NpPOU3BEICHUE BEKTOPOB, T'€OMETPUUECKUN CMBICI U BBIPAXKECHHUE B
JIEKapTOBbIX KoopauHataX. JUCTpUOYTUBHOCTH CKaJISIPHOTO MPOU3BEIICHUS.
CxanapHoe npou3BeaeHue U npoenupoBanue. [[pumeHenne ckansipHoro



[IPOU3BEACHUSA BEKTOPOB JUIl HAXOXICHWSA JUIMH W yIIoB. PemieHue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIIPHOr0 IIPOU3BEICHHUS.

JJIMHa OKPYKHOCTH U IVIOIIAAbL Kpyra

IIpaBunbHbBIE MHOIOYrojJbHUKM. [lnmHa okpyxkHOocTH. ['pagycHas wu
pagMaHHas Mepa yria, BBIYMCICHHWE UIMH Ayl OKpyKHocTed. Ilnmomans kpyra,
CEKTOpa, cerMeHTa. Mctopuueckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U
IJIOIIAH Kpyra.

JIBHKeHUs JIOCKOCTH

Hentpanbnast cummerpusi. LlentpanbHo-cummeTpuunbie Gurypsl. IToBopor.
OceBas cummerpusi. PUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM OCH.
IlapaienbHblii IEPEHOC.

[lonsitue nBwxeHuss U ero cBoiMcTBa. PaBeHctBo ¢uryp. IlposBrienus
CUMMETPUU B IIPUPOAE, KUBOIMCHU, CKYJIBIType, apxurekrype. Kommosunnu
IBUKEHUH (MpocTeimue npumepsl). [IpuMeHenne B reoMeTpuiecKux 3a1adax.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOT'PAMMDbBI
YYEBHOI'O KYPCA «TEOMETPUS» HA YTIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS IpPOrpaMMbl MO MaTeMaTHKe
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCUHCKOMN
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHOKCHUSIM  POCCHUUCKHX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaT€MAaTHYECKOM IIKOJIbI, K HCIOJb30BaHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaIaHCKOT0 H TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)kAaHUHA U pealu3aluu ero
npaB, TMPEACTaBICHUEM O MaTEeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOUEAYp TPa)XIaHCKOro oOliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3THUECKUX MPOOIEeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHMEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPYA0BOIr0 BOCIIMTAHUSI:

YCTAHOBKOW Ha aKTMBHOE YYacTH€ B pEIICHUHM MPAKTUYECKUX 3a/1ad
MaTE€MAaTHYECKON HaIpPaBICHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTUYECKOIO
o0pa3oBaHUs HAa TPOTSHKCHUH BCEW JKM3HM I YCICIIHOW MpodeCcCHOHATBHOM
JESTENBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHHEM MHINBUIYaTbHON TPACKTOPUHM 00pa30BaHUS M )KHU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3CTeTHYECKOT0 BOCIIUTAHUS

CHOCOOHOCTBIO K  3MOIIMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, pacCyXKACHWH, YMEHHIO BUIEThH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEH HAYYHOI 0 MO3HAHMS:

OpUEHTalUuell B JI€ATEIbHOCTH HA COBPEMEHHYK) CHUCTEMY HAay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHMUYECKOM HayKu Kak cQepbl YeloBeUYeCKOn
NEATEeNIbHOCTH, 3TAloB €€ Pa3BUTHS W 3HAYMMOCTHU JJISl Pa3BUTHUS LIMBUIIU3AINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMaTHUYECKOW KYJIbTYPOH KakK CpelICTBOM
MO3HAHUS MHUpPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATENBCKOMN €SI TEIbHOCTH;

6) ¢u3myeckoro BOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPHI 310pPOBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO MPUMEHSITh MaTeMaTHYE€CKHE 3HaHMs B HHTEpPECax CBOEro
3MI0pPOBBS, BEACHUS  37A0pOBOro  o0pa3a KU3HM  (3J0pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATHUM U OTAbIXa, peryisipHas ¢u3ndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTBHIO HaBBIKA pe(IIEKCUU, NPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) PKOJIOrHYECKOro BOCIIUTAHMS

OpUEHTAIIMEH HA TPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM JJIs PEIICHUs 3a/1ad
B 00JacTH COXPAaHHOCTH OKpPYXKalIIeH Cpejbl, TUIAHUPOBAHUS IOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI ISl OKPYXKAIOIIEH Cpejbl, OCO3HAaHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX TPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanmuM K M3MEHSIIOUIAMCS YCJIOBUSM COIHAJLHOW W TPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCIOBUSIX HEOMNPENCIEHHOCTU, MOBBIMICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH Uepe3 MPAKTUYCCKYIO JICSITEIBbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS Yy JPYTrUX JIOJIeH, MpuoOpeTaTh B COBMECTHOU JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEO0OXOAUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUM, (POPMYITUPOBATH HJICH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM UYHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUA W KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIMIHI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEeMble DPEIICHUS U JACUCTBUS, (POPMYIHPOBATH U OLIEHUBATh PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHBI

B pesynbrare ocBOEHHS MPOrpaMMbl MO0 MaTEMaTUKE Ha YPOBHE OCHOBHOIO
oOmrero odpa3oBanus y obydaromierocsi 0yayt chopMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, XapaKTepU3YIOIINeCs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JICUCTBUSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHUBHBIMU
JICUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUA
ba3oBble Joruyeckue aecTBU:

BBISIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEeMAaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWW MEXKIYy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHNsI TIOHATHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIHH,
OCHOBaHUS JIJIs1 000OILEHHS U CPAaBHEHHUSI, KPUTEPUH POBOJAUMOTO aHAIN3a;

BOCIIPUHUMATh,  (POPMYIUpPOBATH U  MPeoOpa3oBbIBATH  CYXKICHUS:
YTBEpPAUTEIbHBIC U OTpULIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;



BBISIBIIATH MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOMIOACHUAX W YTBEPXKIACHHSX, MpeIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUNN;

JeNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MATEeMATUYECKUX YTBEPXKIACHUH (MPSMBbIE U OT
MPOTHUBHOTO), TPOBOJIUTH CAMOCTOATENHHO JOKAa3aTeNbCTBA MaTeMAaTUYECKUX
(akTOB, BBICTpaWBaTh APTYMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTU4YeCKOW WHIYKIMU, OOOCHOBHIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHus y4dyeOHOW 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BHIOMpaTh HauWOoJee  MOAXOMAIIMA ¢ Yy4EToM
CaMOCTOSITEITLHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTe/bCKHeE TeHCTBUA:

UCTIOJIh30BaTh BOMPOCHI KaK WCCIIEOBATEIHCKANA HWHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (PHUKCUpPYIONIME  MPOTHBOpEUYUE,  MpoOiIeMy,
CaMOCTOSITETTLHO YCTaHABIIMBAaTh WMCKOMOE W JaHHOe, (OpPMHUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOATENIbHO COCTaBJICHHOMY IUIaHY JKCIIEPHUMEHT,
UCCJIEIOBAaHME TI0 YCTAaHOBJIICHMIO OCOOEHHOCTEW MaTeMaTUYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (HOPMYIHPOBATH O00OOIIEHNUS M BHIBOABI MO Pe3yJibTaTam
NpOBENEHHOTO  HAONIONEHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKXKe BBIIBUIaTh
MPEIIOJIOKEHHUS O €TO PAa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBJIATh HENOCTATOYHOCTh M M30BITOYHOCTh HH(GOpPMAalLlUM, JIAHHBIX,
HEOOXOAMMBIX JUJISl peLICHUs 3a/1a4U;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATHU3UPOBAaTh U HHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BeIOMpaTh (opMmy mpencTaBieHus UHPOpPMAIIMM W WIUTIOCTPUPOBATH
peliaeMble 3a/1a4ll CXeMaMHu, JuarpaMmMmamMu, HHOU rpaduKoi 1 NX KOMOMHAIMSIMH;

OLIEHMBATh HAJA&KHOCTh MH(OpPMALMK MO KPUTEPHUSIM, MPEATIOKEHHBIM WIN
chopMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KomMyHnKkaTHBHBIE yHUBEpPcaabHbIe YUeOHbIe AeiicTBUS:

BOCTIPUHUMATH U (DOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSIMU U

HEeNSIMH OOUICHHMS, SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B



YCTHBIX U MUCBMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS IO XOJy pPELICHUS 3aJayd,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0J€ OOCYXXJIEHHUS 3a/JaBaTh BOINPOCHI MO CYHIECTBY OOCYKJIa€MOH TEMBI,
npoOiemMbl, pelaeMod 3aJadyd, BBICKAa3bIBaThb WJIEH, HAICJICHHbIE Ha IOUCK
pELICHHs], COIMOCTABISATh CBOM CYXKIEHUS C CYXACHUSIMHU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3lMYMe M CXOJICTBO MO3ULIMNA, B KOPPEKTHOU (dopme
(GopMynHpoOBaTH pPa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEICTABISATh PE3yJbTaThl PEIICHUS 3a/aud, SKCIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BBIOUPATH (OpMAT BBICTYIUIEHUS C Y4YETOM 3ajay
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M MCMOJb30BATh MPEUMYIIECTBA KOMAHIHOM M WHIUBHUIYaTbHOU
paboThl MpU pElIEHWH YYeOHBIX MaTEeMAaTUYECKUX 3aJay, MPUHUMATH LElb
COBMECTHOW JESATEIBHOCTH, IUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOW paboThI,
pacnpenensiTh BUIbI paboOT, AOTrOBapUBAThCA, OOCYXKAAaTh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IpyMIoBbIX (opmax paboTel (00cykaeHus, 0OMeH MHEHHUH,
«MO3TOBbl€ IITYPMbI» M HHBIE); BBINOJHATH CBOK 4YacThb pabOThl W
KOOPJIMHUPOBATH CBOW JACHCTBUSA C JAPYTMMH YIEHAMH KOMAaHJbI, OLIEHUBAThH
KayecTBO pe3yibTaTa M KayeCcTBO CBOETO BKJIaJa B OOMUH pe3ynbTaT Mo
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIEe YHUBepPcaJlbHble y4eOHbIe JAeiicTBUSA
Camoopranuzanms:

BBISBJISITH MPOOJEMBI JUIsl PEIICHHUS] B JKM3HEHHBIX M Y4EOHBIX CHUTYalUfX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHATHS pelieHui (MHIUBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSATEILHO COCTABJIAThH IUIAH, aNTOPUTM peHieHus 3afauu (WId €ro
9acTh), BBIOMpaATh CIOCOO peHieHuS C Yy4€TOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUaHTHI
pENIeHH ¢ yI€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJIJIEKT:

BJaJE€Th CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS NPOLECCa U pe3yJibTara
peleHus: MaTeMaTUYeCKOM 3a/1auu, CAMOMOTHBAILINU U pediexcuu;

IPEIBHUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUU 3aJayH,
BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTENH;

OLICHMBATh COOTBETCTBHE pE3yJibTaTa NEATEIbHOCTH MOCTABJICHHOW LENU U
YCIIOBUSAM, OOBACHSITh NPUUMHBI IOCTHXKEHUS UM HETOCTHXKEHHSI €N, HaXOUTh
omuOKy, 1aBaTh OILIEHKY MIPUOOPETEHHOMY OIIBITY;
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BBIpXXATh SMOLMM MPU H3YYEHUU MATEMATHYECKUX OOBEKTOB U (DaKTOB,

JaBaTh SMOLIMOHAIBHYIO OLICHKY PEIICHUS 3a0a4H.
HNPEAMETHBIE PE3YJIbTATHI
K xonIy 00yuenus B 7 kjiacce oOy4aronuiics MOJYYHUT CIEIYIOUINE TTPEIMETHbBIE
pE3yIbTaThI:

Pacno3snaBaTh M3y4YeHHBIE TE€OMETPUYECKHE (QUTYPBI, OMNPEACNATh HX
B3aMMHOE€ pacIojioKeHHe, H300pakaTh TeOMETpPUYECKHe (QUIYphl, BBINOJIHATH
YEpPTEXKU IO YCIOBUIO 3aJaud. V3MepsiTh JUHEWHBIE M YIJIOBBIE BEJIUYMHBI.
PemaTte 3a7aun Ha BBIUKMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb NPUKHUAKY U OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYMH NPEAMETOB B
peanbHOM JKU3HMU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pasmepbl ATHUX
00BEKTOB TIO MOPSJIKY BETUUUHEI.

CTpouTh 4epTeKH K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCs TpU3HAKAMM PABEHCTBA TPEYrOJBHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 33/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIECHUS C HUCHOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCsl TMpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAMWaHbl, MPOBEAEHHOW K  THUNOTEHY3€  HIPSAMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1a4.

Onpenensts nNapaieIbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. Onpenensate napamuieibHOCTh MPSAMBIX C MOMOILIBI paBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrats 3aaun Ha kiteTyaToi Oymare.

[IpoBOaUTH BBIUMCIEHUS W HAXOAUTh UYUCIOBbIE U OYKBEHHBIC 3HAYCHMUS
yIJ0B B TEOMETPUYECKMX 3aJayax C HUCIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX TIPH
MEPEeCEUEHNUN JBYX MapajUIEIbHBIX MPSAMBIX CEKylleld. Pemarbs MpakTUYecKue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Brnaners mnonsituem reomerpuueckoro mecra touek (I'MT). Ompenensite
OMCCEKTPHCY yIJla U CEPEeIMHHBIN MEPIEHAUKYISIP K OTPE3KY KaK T€OMETPUUCCKHE
Mecta Touek. [lonp30BaThCsl MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTeJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.

@opMyUpOBaTh OMNpEEICHUsS OKPYKHOCTH M Kpyra, XOpAbl M AUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JJOKA3bIBaTh U IPUMEHSTH
3TU CBOMCTBA IPU PELICHHUM 3a/1a4.

Brnanetp moHsATMEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoJUTh €€ eHTp. JloKa3bIBaTh U UCIOJIL30BATH (PAKTHI O TOM, UTO OUCCEKTPUCHI
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VIJIOB TPEYTroJIbHUKA MEPECEKAOTCs B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIC
MEePIEHIUKYIIAPHI K CTOPOHAM TPEYroJbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bianets noHATHEM KacaTelNbHOU K OKPYXKHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEePIEHIUKYIIPHOCTA KacaTeJIbHOM M pajuyca, MPOBEIEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KacaTEeIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOU TOYKHU, U MPUMEHSTH ATO B PEIICHUH T€OMETPUUECKUX 3a]1ay.

Jloka3piBaTh W TMPUMEHSTH MPOCTEUIINE TEOMETPUUECKHE HEpPaBEHCTBA,
MMOHUMATh UX MPAKTUYECKUA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C TIOMOIIBIO [IUPKYIIS U
JIMHEWKMU.

K koHmy oOyuenus B 8 Kkiacce oOydYaromuiicss TMOJTYyYUT CICAYIOIIUE
peAMETHBIE PE3YJIbTAThI:

Pacnio3naBaTh OCHOBHBIE BHUIbI YETHIPEXYTOJBHUKOB, MX JJIEMEHTHI,
M0JIb30BAaThCS UX CBOMCTBAMH NP PEIICHUU TE€OMETPUYECKUX 3ajaad. Paznudarh
IMPU3HAKK W CBOMCTBA TMapajuiesiorpaMma, poM0a v MpsSIMOYTOJIbHUKA, IOKAa3bIBATh
WX U YBEPEHHO MPUMEHSTH MPU PEIICHUN T€OMETPUIECKUX 3a/1au.

Hcnons30BaTh CBOMCTBA TOYKU TEpECEUEHUs] MEIMaH TPEYTOJbHUKA (LIEHTPa
MAacc) B peIlIEHUH 3a]1ay.

Braners noHsATHEM CpeqHEN JMHUM TPEYrOJIbHUKA W TpaIeluu, NPUMEHSTh
UX CBOWMCTBAa NIpPHU pELICHHMH TIE€OMETPUYECKUX 3aaad. lcronp30BaTh TEOpEMY
Qdaneca U TEOpEMY O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHITh UX IJI1 PEUICHUS
NPaKTUYECKUX 3a]1ay.

Pacrio3HaBaTh 1EHTpPaIbHO-CUMMETPUYHBIE (QUTYPHI M MCIOJIB30BaTh UX
CBOMCTBA IPHU PEIICHUU 33]1a4.

Brnanerp moHSATHAMH TMOJ00MS TPEYrOJbHHMKOB, KO3 dHIIMEHTa M0I00us,,
COOTBETCTBEHHBIX DJIEMEHTOB MOJOOHBIX TPEYTrOIbHUKOB. MIMeTh mpeacTaBieHue o
npeoOpa3oBaHuU MOAOOMS U O MOAoOHBIX ¢urypax. [loap30BaThcs MpU3HAKAMHU
Mo00UsT TPEYrOJIbHIUKOB TP PEIICHHH T'€OMETPUYECKUX 3aaad. Jloka3wpiBaTh H
MIPUMEHSTh OTHOIIEHHUS MPONOPLHOHATIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpuMensTh NOIO0KE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WMCMONB30BaTh mpocTedimme  (GOPMYIBI IS TUIONIAA
TpEeyrojbHUKA, NapajiesiorpaMmma, pomoa U Tpaneuuu. Beraucnars (pa3nuyHbIMU
cnoco0amMu) IIIOMAAh TPEYrOJAbHUKA U IUIOMIAAd MHOTOYTOJBHBIX  (UTYD
(monp3ysich, A€ HEOOXOAMMO, KaldbKyJISTOPOM). 3HaTh OTHOIICHHUE IUIOIIAJEH
MOMOOHBIX (PUTYp W MPUMEHATHh NPHU pEIIeHUH 3anad. [[puMeHSTh MONydYeHHBIC
YMEHUSI B TPAKTHYECKUX 3a/1auax.

[Tons3oBathest Teopemoir Iludaropa mist penieHus TEOMETPUUECKUX U
npakTudeckux 3agad. CTpoUTh MaTEMAaTHYECKYI0 MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEILHO AENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBI.
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Bramerp mNoOHATHEM BIIMCAHHOTO M LEHTPAIBHOIO YIUIA, Yyria MEXIYy
KacaTeJIbHOM U XOpJOW, ONKMCAaHHOW U BIIMCAHHOW OKPYKHOCTU TPEYroJIbHUKA U
YETBIPEXYTOJIBHUKA, IPUMEHATh X CBOMCTBA MPU PELICHUH 3a]a4.

[IpuMeHATh MONYYEHHBIE 3HAHUSA HA NPAKTHUKE — CTPOMTh MaTeMaTHYECKHE
MOZENM IS 3a7a4 PEATIbHOM KU3HU U MTPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpUMEHEHUEM IMOoA0OMS M TPUTOHOMETPUHU (MOJIB3YSICh, TJI€ HEOO0XOIUMO,
KAJIbKYJISITOPOM ).

K xoHIy 00yueHus B 9 kiacce oOy4aromuiicss MOJy4YUT CIE€IYIOUINE TPEeIMETHbIE
pE3yIbTaThI:

3HaTh TPUTOHOMETpPUYECKUE (QYHKIIMU OCTPBIX YIJIOB, YMETh HAXOAMUTH C UX
NOMOIIBIO PA3IMYHBIE B3JEMEHTHl MPAMOYTOIBHOTO TPEYrojbHUKA («pelIeHue
OPSIMOYTOJIBHBIX TPEYTOJILHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JITUHBI
Y YIJIBI JJ1 HETaOJIMYHbBIX 3HAUCHH.

[Tonb3oBaThcst popMysiaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM JUII HAaxXOXJIECHHUS COOTHOUIEHUN MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, MPUMEHATH UX JJIS
HAXOXJACHUS Pa3IMUHBIX JIEMEHTOB TPEYTrOJbHUKA («pPELIEHUE TPEYTOJIbHUKOBY),
OpU PEIIEHUH TEeOMETPUYECKHX 3ajay. [IpuMeHSATh MNOJydeHHbIE 3HAHUS MpPH
pEUIEHNU MPAKTHYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B 3aJja4ax Ha HaXO0KJAEHUE IUIOIIaaAN, BHIBOJUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (HOpMyNIaMH JUIsl TJIOMIATU TPEYTONIbHUKA,
napasuiesiorpamMma, pom0a, Tpareluu, BEIBOJAUTh U TPUMEHATh popmyny ['epona u
dbopMyIy AJIs IIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

NMetrs mpeacTaBI€HHUE O TOMOTETUH, MPHUMEHATh B MPAKTUYECKHUX
CUTYaLUSX.

Hcnonb3oBaTtk TeopeMbl UeBbl 1 MeHenas pu pereHnu 3a1au.

Hcnonp3oBaTe TEOpeMbl O BIHCAHHBIX YyIUIAX, YIVIaX MEXAY XOpAaMu
(CeKyIMMHM) U yriie MEXIy KacaTeJIbHOW U XOPA 0¥ NpU PELIEHUH T€OMETPUIYECKUX
3amad. Jlokas3plBaTh U IPUMEHATH TEOPEMBI O IPOU3BEICHUM OTPE3KOB XOPHA, O
IIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM.

BnageTe MoHATHEM KOOpPAMHAT HA IUIOCKOCTH, paboTaTh € ypaBHEHHEM
OpsIMOM  Ha TMJIOCKOCTH. BnajmeT NOHATUSMHU YIJIOBOrO Koddduuuenta u
CBOOO/IHOTO WJIEHA, MOHUMAaTh MX TEOMETPHUYECKHH CMBICI U CBS3b YIJIOBOIO
kodddunmenTa ¢ Bo3pacTaHMEM U yObIBaHWEM JIMHEWHOW GYHKIHMHA. YMETh
pemars METOAOM KOOPAMHAT 3aJauyd, CBA3AHHBIE C MAPAUIEIBHOCTBIO U
MIEPIEHNKYJIAPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXO0XKIACHUEM TOUYEK
IIEPECCUCHMUSL.
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BeiBoguTh W BIIANETh ypaBHEHUEM OKPYXHOCTU. Mcmosb3oBaTh METON
KOOpAMHAT I HAaXO0XICHHsS I[EPECEUYCHUN OKPYKHOCTEH M IpsAMbIX. Bianers
dbopmynaMu paccTOSIHUSL OT TOYKH JO MPSIMOM, IJIONIAAW TNapajuieiorpaMma B
KOOpAWHATaX, UMETh NOHATHE 00 OpueHTHpoBaHHOW Iwomaau. [loab30BaThCs
METOJIOM KOOpPAWMHAT HA IUIOCKOCTH, NPUMEHSATh €ro Mpu  PELICHUU
F€OMETPUUECKAX M TMPAKTUYECKUX 3ajad. [IpuMeHsTh METO KOOpAMHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Binanete moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh WU BBIUUTATH BEKTOPHI,
YMHOAaTh Ha YHUCJO, BJAJIETh MpaBUIAMHM TPEYroJIbHUKA WU TapajuiesorpaMmma.
Bianets npakTHU4eCKMMU HHTEPIPETALUSAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATAMU BEKTOpa. Brnagers CIOXEHMEM W BBIUUTAHUEM BEKTOPOB,
YMHOKE€HUEM BEKTOpPA HA YUCIIO B KOOPJIUHATAX.

Nmets npencrapienune o 6a3uce (Ha MIOCKOCTH). PackimaapiBaTh BEKTOPHI MO
O0aszucy. PacknaapiBaTh BEKTOpPHI CHJI C TIOMOIIBIO MPOCIUPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOIIEHU. IIpUMEHSATh TOJydYeHHbIE 3HAHUS B
npocTermux PU3NIECKuX 3agadax.

Brnagets moHsTHEM CKaJIsipHOrO MPOU3BEACHUA BEKTOPOB, MOHUMATh €ro
F€OMETPUYECKUN CMBICII W YBEPEHHO IIOJb30BAThCA €r0 BBIPAXKEHUEM B
JEKapTOBBIX KOOPAMHATAX. 3HATh JUCTPUOYTUBHOCTH CKAIAPHOTO MPOU3BEICHUS
U €ro CBA3b C MpoeuupoBaHueM. [IpUMEHATh CKalsipHOE MPOU3BEICHUE BEKTOPOB
JUISL HAXOXKAEHUS JUIMH U yriaoB. PemaTe reoMeTpuuecKue 3aJayd C MOMOUIBIO
CKAJIAPHOTO Ipou3BeneHus. Vcnoib30BaTh CKAISPHOE MPOU3BEICHHE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Brnanerp MOHATHSMU MPAaBWIBHOTO MHOTI'OYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI YTU OKPY>KHOCTH M PaJUaHHON MEpHhI yIJia, BBIYUCIATH IUIOMIAb Kpyra U
ero dacreu. Ilonnmate cMbicn yucna m. [IpUMEHSATH MOJIyYEHHBIE YMEHHS IIPU
pEIICHUH MPAKTHYECKUX 3a7ad. 3HATh HMCTOPUYECKHE CBEACHHS 00 H3MEPEHHU
JUIMHBI OKPYKHOCTH U IUIOIIAAU KpYyra.

Nmers mnpencraBieHue O MpeoOpa3OoBaHWM IUIOCKOCTH, O JBM)KCHHSIX.
HaxomuTe ocu, LEHTphl CUMMETPUH (Uryp, MEHTPHl MOBOPOTA, HAXOJIUTH
KOMIIO3UIMH MPOCTEUIINX MpeoOpa3zoBanuil. [[puMeHSITh JBHKEHHS IJIOCKOCTH
[IPY PELICHUU T€OMETPUUYECKUX 3a1a4.

[IprMeHATh MMONy4YEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MAaTEMaTUYECKHE
MOJIENINA JJIS 33]1a4 PEATbHOM )KU3HHU U IPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TMPUMEHEHHEM TMOJOOUS WU TPUTOHOMETPUUYECKUX (PYHKIUNA (MOJIB3YACh, Te
HEOOXO0IMMO, KATbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/mm P Konrpoasubie | IIpakTnueckue (1ucbp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbl padoThI
pecypchbl
Hauana reomerpun. IIpocreimme
1 reoMeTpuyuecKre QUrypsl U UX CBOMCTBA. 28 1
W3mepeHne reoMeTpuYecKiX BeTNINH
2 TpeyronbHUKN 19 1
3 [TapamnensHOoCTE. CyMMa yIiioB 15 1
MHOTOYTOJIbHHKA
4 [IpssMOyTOIBHBIE TPEYTOJIBLHUKHI 7
5 ['eomeTpuyeckue HEpaBEeHCTBA 5 1
OxkpyxHocTb. ['eomMeTpruueckue mecra
6 To4eK. [IocTpoeHHUs C TOMOIIBIO ITUPKYJIS 18 1
Y JTMHEUKHU
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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8 KJIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/mm Konrpoasubie | Ilpakrnueckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 YeThIpEXyroIbHUKN 22
2 Iomo6ue 16
ITnomanp 16
4 Teopema ITudaropa u Hagana 18 1
TPUTOHOMETPUHN
5 VYTIBI 1 4eTBIPEXYTOILHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
5 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AN 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KJIACC

KosunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/mm Konrpoasubie | Ilpakruyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Pemenue TpeyronpHIKOB 22 1
2 [Togo6ue TpeyroIpHUKOB 12 1
3 MeTo1 KOOpIMHAT 10 1
4 BexTtopst 20 1
5 JlIvHa OKpYXHOCTH U IUIOIIAJb Kpyra 16 1
6 JIBI>KEHUSI TIIIOCKOCTH 10
7 [ToBTOpEHue, 06001IeHNE, 12 1
cucTeMaTu3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacoB DJIeKTPOHHBbIE
Nem/m | Tema ypoka Kontposnbnble | IIpakTnyeckue Aata wiHppoBbie
Bcero u3yuyeHuss =~ oOpa3oBarelibHbIE
padoThI padoThI pecypes
1 WcTopus BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpun
2 HavansHelie nonsTus reomerpun. Touxa, 1
npsiMasi, OTpe30K, JIy4
3 HavansHelie nonsTus reomerpun. Touxa, 1
npsiMasi, OTPE30K, JIy4d
[Tonsatue 06 akcrome, Teopeme,
4 JI0Ka3aTeNIbCTBE, OMPE/ICTICHIH, CBONCTBE, 1

IIPpU3HAKE

B3anMHOe pacrioioskeHre ToueK Ha
5 npsiMoii. MI3amepeHue JIMHbI 0Tpe3Ka, 1
paccTosiHIE MEKIY TOUYKaMU

B3aumHoe pacnosioxkeHne Touek Ha
6 npsiMoit. I3mepenue JUIinHbI OTpe3Ka, 1
paccTosiHUE MEX/Ty TOUKaAMH

B3anMHoe pacroioskeHre ToueK Ha
7 npsMoi. MI3mepenune JUIMHbI 0Tpe3Ka, 1
paccTosiHMe MEXIy TOUKaMu

ITonynnockocTs U yroi. Bunsl yrios.
N3mepeHue BeIu4rH yIiioB

9 ITonynnockocTs 1 yrosa. Buasl yrios. 1
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N3mepenue Benn4rH yrios

[TonynnockocTs 1 yrodi. Bunsl yrios.

10 N3mepeHue Benu4rH yriios !
BeprukanbHbie U CMEKHBIE YTJIBL.

11 [TapamienpHbIe U IEPIICHIUKYIISIPHBIE 1
MIpsIMBIE

12 [TapannensHbIe U IEPIICHIUKYIISIPHBIS 1
MIpsIMBIE
BeprtukanbpHbie U CMEKHBIC YTJIBL.

13 [TapamienpHbIe U IEPIIEHIUKYIISIPHBIE 1
MPsIMBIE
BeprtukanbpHbie U CMEKHBIC YTJIBL.

14 [TapanensHbIe U IEPIICHIUKYIISIPHBIC 1
MpsIMbIE

15 Paccrosiame oT TOUKH 710 PSIMOI 1

16 buccekrpuca yria 1

17 buccekrpuca yria 1

18 buccekrpuca yria 1

19 Jlomanas. Buapl nomanbix. [nnna 1
JIOMaHOH

20 Jlomanas. Buasl momaHbIX. JuHa 1
JIOMaHOM

1 MHuoroyronsHukd. [ToHsITHE O BBITYKIIBIX 1
Y HEBBIMTYKJIBIX MHOTOYT OJIbHUKaX

29 MHuoroyronsHuku. Ilepumerp 1

MHOT'OYT'OJIbHUKA.
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23

MHuoroyronsnuku. [lepumerp
MHOT'OYTOJIbHHKA. [IoHATHE O BBITYKIIBIX
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1 HCBBIITYKJIBIX MHOT'OYTI'OJIbBHUKAX

Mmuoroyronsauku. [lepumerp

24 MHOTOYIoJibHUKA. [IoHSATHE O BHITYKIIBIX
1 HEBBIITYKJIBIX MHOTOYTOJIbHUKaX
Muoroyronsauku. [Tepumerp

25 MHOTOYT0JIbHUKA. [IOHSATHE O BBITYKIIBIX
1 HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 HNHCTpyMEHTBI A1 U3MEPEHNN U
MOCTPOCHUI

7 WNHCcTpyMEHTHI A1 U3MEPEHUN U
MOCTPOCHUI
KonTponbnas pabota o reme "Havana

28 reomerpun. [Ipocreiimne
reoMeTpu4ecKue (pUrypsl 1 X CBOMCTBA.
N3mepenue reometpuueckux Gpuryp"

29 Menunana, GUCCEKTpHUCa U BBICOTA
TPEYroJIbHUKA

30 Menuana, GucceKkTpuca U BbICOTa
TPEYroJIbHUKA

31 PaBeHCTBO TpeyroJbHUKOB

39 IlepBrlii IpU3HAK paBEHCTBA
TPEYTOJIbHUKOB

33 PaBHOOe1peHHbIE U pABHOCTOPOHHUE
TPEYTOJIbHUKU U UX CBOMCTBA

34 PaBHOOe1peHHbIE U pABHOCTOPOHHUE

TPEYIrOJIbHUKH U UX CBOMCTBaA
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35

PaBHOOe1peHHBIE TPEYTOIBHUKH U UX
CBOMCTBA
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[Ipu3nak paBHOOEPEHHOTO

36
TPEYroJIbHUKA

37 [Tpu3HaK paBHOOEAPCHHOTO
TPEYroJIbHUKa

38 Bropoit npu3Haku paBeHCTBa
TPEYTOJIbHUKOB

39 Bropoit npu3Haku paBeHCTBa
TPEYTOJIbHUKOB

40 [IepBblit 1 BTOPOY IPU3HAKKU PaBEHCTBA
TPEYroJIbHUKOB

41 [IepBblit 1 BTOpOI MPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

42 TpeTuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB

43 TpeTuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB

44 TpeTuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB
@Urypbl ¢ 0CEBO CUMMETPHEH.

45 [Ipumepsl cuMMETPUN B OKPYXKAIOLIEM
MUpe
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [Ipumepsl cuMMETPUN B OKPYXKAIOLIEM
MUpe

47 KonTposnpHast paboTa no teme
"TpeyronpHuKn"

48 [TapannenbHOCTb NPSIMBIX
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49

CpoiicTBa ¥ IPU3HAKY MTapAJIETbHBIX
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MIPSIMBIX

CBoiicTBa U IPU3HAKHU NTapAJIJIEIIbHBIX

50 1
TIPSIMBIX

51 CBoiicTBa M IPU3HAKH MTAPATUIICTHHBIX 1
TIPSIMBIX

59 CBoiicTBa M IPU3HAKH MTAPAJUICTHHBIX 1
TIPSIMBIX

53 CBoiicTBa M MPU3HAKH MTAPAJUIETHHBIX 1
TIPSIMBIX

54 CBo¥icTBa M MPU3HAKH ITAPAJUICTHHBIX 1
TIPSIMBIX

55 CymMa yrioB TpeyrojibHUKa 1

56 CymMa yrioB TpeyrojibHUKa 1

57 Brenraue yribel TpeyrojisHuKa 1

58 Brenraue yriel TpeyrojipHuKa 1
CymMa BHYTpEHHUX YTJIOB

59 MHOTOYT'OJIbHUKA ¥ CyMMa BHEIITHUX 1
YTJI0B BBITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YIJIOB

60 MHOTOYT'OJIbHUKA U CyMMa BHELITHUX 1
YTJI0B BBITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YIJIOB

61 MHOTOYT'OJIbHUKA U CyMMa BHELITHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
KonTponpHas paboTa o Teme

62 "[TapannensHocTs. CyMMa YIiioB 1

MHOT'OYTOJIbHUKA"
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63

[Ipu3Haku paBeHCTBA NPSAMOYIOIbHBIX
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TPEYrOJILHUKOB

IIpu3Haku paBeHCTBA IPAMOYIOJIBHBIX

64
TPEYroJIbHUKOB

65 [lepnieniuKynap U HaKJIOHHAs
CBOIiCTBO MEAMAHBI IPSIMOYTOJIBHOTO

66 TPEYTOJIbHUKA, TIPOBEIEHHON K
TUIIOTEHY3€
CBO#iCcTBO MEMAHBI IPSIMOYTOJILHOTO

67 TPEYrojbHUKa, TPOBEAEHHON K
TUIIOTEHY3€

68 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpamgycoB

69 [IpsiMOYyroBHBIN TPEYTOJBHUK C YTIIOM B
30 rpagycoB

70 CooTHOIIEHH MEK Ty CTOPOHAMH U
yriamMH TPEyroJIbHUKa

7 CooTHOIIEHHS MEK Ty CTOPOHAMU U
yriamMH TPEyroJIbHUKa

79 HepaBeHCTBO TpeyrojbHUKa.
HepaBeHcTBO 0 1uIMHE IOMaHOU
HepaBeHCTBO MEX 1y IEPIIEHANKYIISIPOM

73 U HaKJIOHHOM. PaccTosiHMe OT TOUKH 110
MIPSAMOi
KonTponpHas paboTa no Temam

74 "[IpsiMOyTrosIBbHBIE TPEYTOJIBHUKNA",

"I'eomeTpuueckre HepaBeHCTBA"
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75

OKpyX)HOCTb, XOP/Ibl U JUAMETPBI, UX
CBOMCTBA

28




OKpyXHOCTb, XOP/Ibl U JUAMETPBIL, UX

76 :
CBOMCTBa
B3anMHOe pacrionoxeHue OKpyKHOCTH U

7 npssmMol. KacarenpHas 1 cekymas K
OKPYXHOCTH
B3anMHoOe€ pacrionoxeHne OKpyKHOCTH U

78 npsimoit. KacatenbHas u cekyias K
OKPYXHOCTH
B3anMHoOe€ pacrionoxeHne OKpyKHOCTH U

79 npsimoit. KacatenbHas u cekyias K
OKPYXHOCTH

80 OKpy>XHOCTb, BITUCAHHAS B YIOJI

81 OKpY)XHOCTb, BIIMCAHHAS B YTOJI
[ToHsiTHE O TEOMETPUUECKOM MECTE

82 To4eK. [I[puMeprl reoMeTpUIEeCKUX MECT
TOYEK Ha IJIOCKOCTH
[ToHsiTHE O rEOMETPHUUECKOM MECTE

83 To4ek. [IpuMeprl reoMeTpru4ecKux MeCT
TOYEK Ha IJIOCKOCTH

84 OnucanHasi OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

85 OnucanHasi OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LeHTp

86 Metoa reoMeTpu4ecKuX MeCT TOUEK PU
pelIeHNH FeOMETPUUECKUX 3a1a4

87 MeToa reoMeTpUYECKHX MECT TOUEK PU

PCHICHHUU T'COMCTPHUICCKUX 3a1a4
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88

MGTOH TCOMETPHUUYCCKUX MECT TOYCK IIPpU
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PCIICHHUU I'COMETPUUCCKUX 3a/lavd

89

MGTOH TCOMETPHUICCKUX MCCT TOUCK IIPU
PEIICHHUU TCOMCTPHUICCKUX 3a1a4

90

O60cHOBaHUS POCTENILINX TOCTPOEHUH,
ATaIlbl 33/1a41 Ha MMOCTPOCHHUSI, PELICHHE
3a7a4d Ha MOCTPOEHUE UPKYIIEM U
JIMHENKOMN

91

O60cHOBaHUS MPOCTENIIINX TOCTPOCHUH,
ATaIbl 33/1a91 Ha MMOCTPOEHHUSI, PELICHHE
3a7a4d Ha MOCTPOEHHUE UPKYIIEM U
JIMHENKOMN

92

KonTponsHas pabora no teme
"OKpyXkHOCTb. [ 'eoMeTpruuecKkue mecra
Touek. [TocTpoeHus ¢ MOMOIIbI0 IUPKYJIS
U TUHENKn"

93

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WILTFOCTPUPYIOMIUX CBSA3H MEKTY
pa3IMYHBIMU TEMaMHU Kypca

94

[ToBTOpenue u o6o6menHue. Pemenue
3aj1a4, WLTIOCTPUPYIOIIUX CBS3U MEXKTY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpeHue u 0600IeHUE. Pemenne
3aJ1a4, WLTIOCTPUPYIOIIUX CBSI3U MEKTY
pa3TUYHBIMU TEMaMHU Kypca

96

IToBTOpenue u o6o0mmenue. Pemenne
3aj1a4, MIUTIOCTPUPYIOIINX CBS3H MEXKLY
pa3IMYHBIMU TEMaMH Kypca

97

IToBTOpenue n o6061eHNE. Perenue
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3a]1a4, WUTIOCTPUPYIOLIUX CBSI3H MEXTLY
pa3IMYHbIMU TEMAaMHU Kypca

[ToBTOpenue u o6o0menue. Pemenne

98 3a1a4, WDTFOCTPUPYIONTUX CBS3H MEXKTY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o0ooOIeHMe. Pemenne

99 3a7a4, WILTIOCTPUPYIOIIUX CBSI3U MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Peenue

100 3aJ1a4, WDTFOCTPUPYIONTUX CBSA3H MEXKTY 1
pa3IUYHBIMU TEMAaMH Kypca

101 Wrorosas koHTposbHas paboTa 1
[ToBTOpenue u o6o6menue. Pemenne

102 3a7a4, WUTKOCTPUPYIOLUX CBSA3U MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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8 KJIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
Ne Mara nu(ppoBbIe
Tema ypoka KourpoJubnublie | IIpakrnueckue
n/n Bcero u3yuyeHuss =~ oOpa3oBarelibHbIE
padoTbI padoThI
pecypcsbl
1 YerbIpexyroJbHUKN 1
9 [TapamenorpaMm, ero Npu3HaKku U 1
CBOMCTBA
3 [TapamenorpaMm, ero Npu3HaKu U 1
CBOMCTBA
4 [TapanenorpaMm, ero Npu3HaKku U 1
CBOMCTBA
5 [Tapannenorpamm, ero npu3HaKku U 1
CBOMCTBA
5 [IpsiMoyroabHUK, poMO, KBajpar, UX 1
IIPU3HAKH U CBOMCTBA
7 [IpsiMoyroabHUK, poMO, KBajpat, UX 1
IIPU3HAKH U CBOMCTBA
3 [IpsiMoyroabHUK, poMO, KBajpat, UX 1
IIPU3HAKU U CBOMCTBA
9 [IpsiMoyroabHUK, poMO, KBajpat, UX 1
IIPU3HAKU U CBOMCTBA
10 CpenHss TMHUS TPEYTOJIbHUKA
11 CpenHsst TMHUS TPEYTOJIbHUKA
12 Tpaneuus. PaBnoOenpennas tpamemnus, eé 1
CBOMCTBA U IPU3HAKU
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13

Tpanenus. PaBHoOenpeHHas Tpanenus, eé
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CBOMCTBA U IIPU3HAKU

14 [IpssMoyronpHas Tpanenys 1

15 CpenHss TMHUS Tparneuun 1

16 Teopema Daieca 1

17 Teopema Daieca 1

18 Teopema o TPONOPITMOHAIEHBIX OTPE3KaxX 1

19 Teopema 0 TPONOPITMOHAIEHBIX OTPE3KaxX 1

20 [lenTp Macc TpeyroyiHUKa 1

21 LenTpanbHO-cUMMETPUYHBIE (PUTYPBI 1

29 KouTponbHas padota o teme 1
"YeTbIpEXYrOoJIbHUKH "

23 [Tono6ue TpeyronbHUKOB, KOIPPUITUESHT 1
noxoous

24 [Tono6ue TpeyronbHUKOB, KOIPPUITUESHT 1
noxoous

25 [TepBbIii mpu3HAK OO0 TPEYTOJIHHIUKOB

26 [TepBbIii mpu3HAK OO0 TPEYTOJIHHIUKOB

97 Brtopoii u TpeTuii npu3Hak 1mo00us 1
TPEYroJIbHUKOB

08 Brtopoii 1 TpeTuii npu3Hak 1mo100ms 1
TPEYroJIbHUKOB

29 ITpu3Haku NoJ00HS TPEYT OJILHUKOB

30 ITpu3Haku noJ00HS TPEYT OJILHUKOB

31 [IpumeneHue nogo0Ous Mpu pereHun 1

MPaKTUYCCKUX 3adav
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32

[Tpumenenue mogo06us MpH pereHuH
MIPAaKTHYECKUX 3a/1a4

36




[TpumeneHue mogo06us MpH pereHuH

33 MPAKTUYECKUX 33134

34 [TpumeHenHwue moa00us IPH peIICHIH
MIPAKTUYECKUX 337124

35 [TpumeHeHre Mo 00U IPH PEIICHUH
MPAKTUYECKUX 33124

36 [MpumeHenwue mo00us IPH peIICHUH
MPAKTUYECKUX 33134

37 BBeenue moHATHS IpeoOpa3oBaHUs
moA06us 1 MoJ0OHBIX GUryp

38 KonTpoasHas padora o treme "Ilomooue"

39 TToustie mromanu. CBoiicTBa IIOMIageH
TeOMETPHUUECKHUX (HUTYD

40 TToustre mmomanu. CBoiicTBa IIOMIageH
T€OMETPHUUECKHUX (PUTYD

41 TToustre nmomanu. CBoiicTBa IIOMIAAEH
FeOMETPUYECKUX PUTYD
[IpocTeitmme GopMysbl s TIOMIAINA

42 TpeyrojbHUKa, NapauieaorpaMma, pomoa
U Tparneuun
[Ipocreiime hopMymbl TSl IO

43 TpeyrojbHUKa, MapajuieaorpaMma, pomoa
U Tpamneuun
[Ipocreiimme GopMynsl 1S TIOMAAN

44 TpeyrojbHUKa, MapauieaorpaMma, pomoa

" Tparenuuu
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45

[Ipocreiimme GopMyIbl IS TIOMIAAN
TPEyroJibHUKa, apajiesorpaMma, pomoa
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U Tpareuuu

[Ipocreiimme hopMyIbl TSI IO

46 TPEYroJibHUKA, MapajuiesiorpaMma, pomoa 1
Y Tpamnenuu
[Ipocteiimme hopMyIbl TSt IIOIIAINA
47 TpEYroJibHUKa, NapajijiesiorpaMmma, pomoa 1
Y Tpamnenuu
[IpocTeitmme GopMynsl st TIOMIAIA
48 TpEYroJibHUKAa, NapajijiesiorpaMmma, pomoa 1
Y Tpamnenuu
[Ipocreiimme Gopmybl 118 MIOMAAN
49 TpeyrojbHUKa, NapauieaorpaMma, pomoa 1
U Tpaneuuu
[IpocTeitmme GopMybl A5 TIOMIAINA
50 TPEYroJIbHUKA, MapajuiesiorpaMMa, pomoa 1
U Tpaneuuu
51 [Tmomaam no100HBIX GUTYD 1
52 [Tnomaau no1o00HBIX GUTYD 1
53 [Tnmomaam nofo00HBIX GUTYD 1
54 Kontponbras padota o teme "Ilnomrams" 1
55 Teopema ITudaropa 1
56 [Ipumenenue Teopems! [ludaropa npu 1
pEeLIeHUN TPAKTUYECKUX 3aa4
57 [Tpumenenune Teopemsl [Tudaropa mpu 1
pEeLIeHUN TPAKTUYECKUX 3a7a4
58 [Tpumenenue Treopemsl [Tudaropa npu 1

PCHICHUHU IMPAKTHUYCCKUX 3a1a1
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59

[Tpumenenwne Teopemsr [Tudaropa npu
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PCIICHUH NPAKTUICCKHX 3a1a1

[Tpumenenue Treopemsl [Tudaropa npu

%0 pELICHUH IPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KH B
MIPSIMOYTOJILHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KH B
IIPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponoprmoHanbHbIE OTPE3KH B
IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

67 OCTpPOTO yrja IpsAMOYIOJIbHOIO
TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

68 OCTpOTO yria MpsSMOYTroJIbHOTO
TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTaHI'€HC

69 OCTpOTO yrja MpsIMOYroJIbHOTO
TPEYroJIbHUKA

70 Tpuronomerpuyeckre GpyHKIMU YTIIOB B

30°,45°u 60°
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71

Tpuronomerpuyeckue GpyHKIIMU YTIOB B
30°,45°u 60°
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KonTtponsHas padora o teme "Teopema

& [Mudaropa u Hayana Tpuronomerpun” !

73 BnucanHbie 1 ICHTPAIIBHBIE YITIbI 1

74 BrucanHbie 1 LIEHTPAIIBHBIE YITIbI 1

75 BrucanHbie 1 IEHTPAIIBHBIE YITIBI 1

76 BrmcanHbie 1 IEHTPAIIBHBIE YITIBI 1

77 Yroa Mexay KacaTeabHOM U XOpIoi 1

78 Yros Mex 1y KacaTelnbHON U XOpIOH 1

79 VYTribel MeXIy XOpJaMH U CEKyLLIUMU 1

80 VYTIBI MEKIY XOpIaMH B CEKYIIIMHU 1

81 Brnncannble u onvcaHHbIe 1
YETBIPEXYTOJILHUKA

82 Brnincanssle u onucaHHble 1
YETBIPEXYTOJILHUKA

83 CBolicTBa ¥ MPU3HAKU BIMCAHHOTO 1
YeThIPEXYTrOJIbHUKA

84 CBoiiCTBa U IPU3HAKU BIMCAHHOTO 1
YeThIPEXYTrOJIbHUKA

85 CBoiicTBa U IPU3HAKU BIMCAHHOTO 1
YeThIPEXYTrOIbHUKA

86 CBoiicTBa U IPU3HAKU BIMCAHHOTO 1
YeThIPEXYTrOJIbHUKA

87 B3anmHoe pacnonoxeHue 1Byx 1
OKpPYKHOCTEN

88 B3anmHoe pacnonoxeHue 1ByxX 1
OKpPY>KHOCTEN

89 Kacanue okpyxHocTEN 1
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90

Kacanue okpyxHocren

91

OOm1me kacaTenbHbIE K IBYM
OKPY>KHOCTAM

92

KontponbHas padota o reme "Yriibl u
YeThIPEXYTOJIbHUKU, CBSI3aHHbIE C
OKpPY>KHOCTBIO"

93

[ToBTOpenue u o6o0menue. Peenue
3a7a4, WLTIOCTPUPYIOIINX CBSI3U MEXKTY
Pa3IMYHBIMA TEMAaMH KypcCa

94

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WDTFOCTPUPYIONTUX CBSA3H MEXKTY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

95

[ToBTOpenue u o606menHue. Pemenne
3aJ1a4, WIDTFOCTPUPYIOLTUX CBSA3H MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOLIUX CBSA3H MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

97

[ToBTOpenue u 0606meHue. Permenune
337124, WLTIOCTPUPYIOIIUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMH Kypca

98

[ToBTOpeHue u 06o0meHue. Pemenue
3a]a4, WLTIOCTPUPYIOIIUX CBSI3U MEKTY
pa3TUYHBIMU TEMaMU Kypca

99

IToBTOpenue u o6o0menue. Pemenne
3aj1a4, MIUTIOCTPUPYIOIINX CBS3H MEXKTY
pa3IMYHBIMU TEMaMH Kypca

100

IToBTOpenue n o6061eHNE. Perenue
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3a]1a4, WUTIOCTPUPYIOLIUX CBSI3H MEX LY
pa3IMYHbIMU TEMAaMHU Kypca

101 Hroroas koHTposIbHAS paboTa 1
[ToBTOpenue u o6o0menue. Pemenne
102 3a/1a4, WJUTFOCTPUPYIOITUX CBSI3U MEXTY 1
Pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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9 KJIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Konrponiibie | Ipaxririeckie f/IISy‘leHI/IH :)Iﬁg;l;osaTeﬂbﬂble
padoTbI padoThI pecypen:
1 CuHyc, KOCUHYC, TaHTeHC yriioB ot 0 110 1
180°
5 OCHOBHOE TPUTOHOMETPUIECKOE 1
TOXKJICCTBO
3 DopMyITBI IPUBEICHHS
@opMyIbl IPUBEICHUS 1
5 Pemenue tpeyrosbHukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyrosbHukoB. Teopema 1
KOCHHYCOB
Teopema cunycoB
Teopema cuHycoB 1
Pemenune npaktuyeckux 3azad ¢
9 HCII0JIb30BAHUEM T€OPEMbI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3auad ¢
10 WCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenmne npakTuyeckux 3amad ¢
11 WCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
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12

Pewrenne nmpaktuueckux 3agad ¢

47




HCII0JIb30BAHUEM TCOPEMBI KOCMHYCOB 1
TCOPCMbI CHHYCOB

Tpuronomerpudeckue GOPMYIIbI s

13 TIJTOIIAIA TPEYTOJIbHUKA,
napasuienorpamma
Tpuronomerpudeckne GopMyssl 1ist

14 IIJIOIIAIN TPEYTOJIbHUKA,
napasuierorpamma
Tpuronomerpudeckne GopMyssl 1ist

15 IUTONIAX TPEYrOJIbHUKA,
napasuiesorpamma
Tpuronomerpudeckne GopMysb 1ist

16 TIJTOIIAIA TPEYTOJIbHUKA,
napasuiesorpaMmma

17 ®opmymna ['epona

18 ®opmymna ['epona

19 ®opmymna ['epona

20 (DOpM}:J'Ia TJIOIIAH BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

21 dopmyria IIOHIaa1 BBITYKIIOTO
YeThIPEXYTOJIbHUKA

29 KonTtponbHas padora o reme "Penienne
TPEYTOJIbHUKOB"

23 Xopap! U 10100HBIE TPEYTOJILHUKH B
OKpYXHOCTHU

24 Teopema o0 pou3BEAEHNN OTPEZKOB XOPJL

25 Teopema 0 pou3BEAEHNN OTPEZKOB XOPJ
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26

Teopembl 0 TPOU3BEACHUU OTPE3KOB
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CEKYLIUX

Teopembl 0 MPOU3BEICHUH OTPE3KOB

27 1
CEeKYILUX
28 Teopema o KkBagpaTe KacaTeIbHOM 1
29 Teopema o KkBagpaTe KacaTeIbHOM 1
30 Teopemsr UeBbl 1 MeHenast 1
31 Teopemsbl UeBbl u Menenas 1
32 Teopemsbl UeBbl u Menenas 1
33 [ToHsTHE O TOMOTETHHI 1
34 KonTponsnas padota o reme "[lonobue 1
TPEYrOJbHUKOB"
YpaBHeHHE NPSIMOIl HA TIJIOCKOCTH.
35 VYroBoii K03 GUIIUEHT U CBOOOTHBIH 1
9JIeH, UX TEOMETPUICCKUN CMBICIT
YpaBHeHUEe NPSAMOil Ha TIOCKOCTH.
36 VYrioBo# K03 PHUIKEHT B CBOOO THBIIH 1
YJIeH, UX TEOMETPUICCKUN CMBICIT
37 [MapannenbHOCT U IEPIICHAUKYIIPHOCTh 1
MPSMBIX (4epe3 YriaoBoi Ko UIIUEHT)
38 VYpaBHEHHE OKPYKHOCTH 1
39 HaxosxeHue nepece4eHuit OKpyKHOCTEH 1
U TIPSIMBIX B KOOPIMHATAX
40 HaxosxieHue nepeceuyeHuii OKpy>KHOCTEU 1
Y TIPSIMBIX B KOOPJMHATAX
41 dopmyna pacCTOSHUSA OT TOUKH JI0 IPAMOM 1
42 [Tnomaas mapannenorpamMma B 1

KOOpAUHATax, MOHATUC 00
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OPUEHTUPOBAHHON IIJIOILAN

HpI/IMeHeHI/Ie MCTOAa KOOPpAHHAT B

43 MIPAKTHYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3a7a4ax

44 KonTponasnas pabora no teme "Meton
KoopauHaT"

45 BexTops!l Ha IIIOCKOCTH
CrnosxeHre U BBIYUTAaHHE BEKTOPOB —

46 MIpaBHJIa TPEYTOJIbHUKA U
napaJiesiorpaMma
CrnoxeHre ¥ BEIMUTaHHE BEKTOPOB —

47 MpaBUJIa TPEYTOJIbHUAKA U
napasuierorpaMmma

48 YMHOXEHHE BEeKTOpa Ha YUCIIO

49 Koopaunats! BekTopa
CrnosxeHue U BBIYUTaHUE BEKTOPOB,

50 YMHO>KEHHUE BEKTOPa Ha YHCJIO B
KOOpJMHATaX
CrnosxeHue U BbIUUTaHUE BEKTOPOB,

51 YMHOKEHHUE BEKTOpa Ha YHCIIO B
KOOpJMHATaX

59 [IpumeHnenue BeKTOpOB B GU3MKE, LICHTP
Macc

53 [TonsiTre o 6azuce (Ha MIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

54 [Tonsitre o 6a3uce (Ha MIOCKOCTH).

Paznoxxenust BEKTOpOB 10 6asucy
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55

[TonsiTre o 6a3uce (Ha TUIOCKOCTH).
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Pa3znoxxeHust BEKTOPOB MO Oasucy

CkansipHO€ IPOU3BEICHUE BEKTOPOB,

56 T€OMETPUYECKUN CMBICIT ¥ BRIPQ)KCHHE B
JICKapTOBBIX KOOPIUHATAX

57 JucTprOyTHBHOCTH CKATIPHOTO
TIPON3BEIICHHS

58 CkansipHO€ IPOU3BEACHUE U
MPOETIMPOBAHNE

59 [TpuMeHeHre CKaIIPHOTO TTPOU3BEICHUS
BEKTOPOB TS HAXOKICHUS JUTUH H yIJIOB

60 [TpuMeHeHHe CKaITPHOTO TTPOU3BEICHUS
BEKTOPOB TS HAXOXKICHUS JITTHH U yIJIOB

61 [TpuMeHeHre CKAISIPHOTO TPOU3BEACHUS
BEKTOPOB LTSI HAXOXKJACHUS [UTUH H YTIJIOB

62 Perrenne reoMeTpuyecKkux 3a1a4 ¢
MTOMOIIIBIO CKAJISIPHOTO MIPOU3BEICHHS

63 Pemienne reoMerpuyeckux 3amad ¢
MTOMOIIIBIO CKAJISIPHOTO MIPOU3BEICHHS

64 KontponbHas padota o reme "Bekropsr"”

65 [IpaBuUIBHBIE MHOTOYTOJIbHHUKH,
BBIYMCIICHUE UX DJIIEMEHTOB

66 [IpaBuUIBHBIE MHOTOYTOJIbHHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

67 [IpaBunbHBIE MHOTOYTOJILHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

68 [IpaBubHBIE MHOTOYTOJILHUKH,

BBIYHCIICHHUEC UX 3JICMCHTOB
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69

Yucno m v JUIMHA OKPYXHOCTH
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70 Ywucno © v [IMHA OKPY>KHOCTH 1

71 JlnvHa 1yru OKpy:KHOCTH 1

72 JlivHa 1yTu OKPYXHOCTH 1

73 Pannannas mepa yria 1

74 Pannannas mepa yrina 1

75 [Tnomane Kpyra u ero 3JeMEeHTOB (CeKTopa 1
Y CErMEHTA)

76 [Tnomaae Kpyra u ero 3JeMEHTOB (CeKTopa 1
1 CeTMEHTA)

77 [Tnomane Kpyra u ero 3JeMEeHTOB (CeKTopa 1
1 CeTMEHTA)

78 Berarcnenue nepuMeTpoB U TUTOIIA IS 1
¢buryp, BKIIOUAIOLIUX JIEMEHTHI Kpyra

79 Brrunciienue nepuMeTpoB M IJI0Iaaei 1
¢buryp, BKIIOUAIOLIUX JIEMEHTHI Kpyra

80 KonTposbnaas o teme "J{nuna 1
OKPY)KHOCTH U TUJIOIIa]1b Kpyra"

81 [lenTpanbHas CHMMETPUS 1

82 LenTpanbHO-cCUMMETPUYHBIE (PUTYPBHI 1

83 [ToBopoT 1

84 OceBast cummeTpust 1

85 Ourypsi, (iHMMeTpI/IqHHe OTHOCHUTEJBHO 1
HEKOTOPOil ocu

86 [TapannenpHeIil nepeHoc

87 TlonaTre IBUKEHNUS U €70 CBOMCTBA

88 PaBenctBo duryp
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89

[IposiBiieHUsI CUMMETPUU B IIPUPOAE,
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JKUBOIIMCH, CKYJIBIITYPEC, aPXUTCKTYPC

90

Komno3zunuu nemxenuii (mpocreiime
IIPUMEPBHI)

91

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WJUTIOCTPUPYIOIIUX CBSI3H MEXKLY
Pa3IMYHBIMA TEMAMH KypcCa

92

[ToBTOpenue u o6o0menue. Peenue
3a7a4, WLTIOCTPUPYIOIINX CBSI3U MEXKTY
Pa3IMYHBIMA TEMAaMH KypcCa

93

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WDTFOCTPUPYIONTUX CBSA3H MEXKTY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

94

[ToBTOpenue u o606menHue. Pemenne
3aJ1a4, WIDTFOCTPUPYIOLTUX CBSA3H MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

95

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOLIUX CBSA3H MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpenue u o6o6menue. Pemenne
337124, WLTIOCTPUPYIOIIUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpeHue u 06o0meHue. Pemenue
3a]a4, WLTIOCTPUPYIOIIUX CBSI3U MEKTY
pa3TUYHBIMU TEMaMU Kypca

98

IToBTOpenue u o6o0menue. Pemenne
3aj1a4, MIUTIOCTPUPYIOIINX CBS3H MEXKTY
pa3IMYHBIMU TEMaMH Kypca

99

IToBTOpenue n o6061eHNE. Perenue
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3a]1a4, WUTIOCTPUPYIOLIUX CBSI3H MEX LY
pa3IMYHbIMU TEMAaMHU Kypca

[ToBTOpenue u o6o0menue. Pemenne

100 3aJ1a4, WDTFOCTPUPYIONTUX CBS3H MEXKTY 1
pa3IMYHBIMU TEMaMH Kypca
101 Hrorosas koHTposIbHAS paboTa 1
[ToBTOpenue u o6o0menue. Peenue
102 3a7a4, WILTIOCTPUPYIOIIUX CBSI3U MEXKTY 1
pa3IMYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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