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HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OJUH M3 OCHOBHBIX Pa3esiOB IIKOJIbHOM MaTEeMaTHUKH, UMEIOUIUN CBOEH
[eIbI0 O0ECIEeUnTh M3YyYEHHE CBOMCTB M pa3MepoB (uryp, MX OTHOUICHHMM U B3aHMMHOE
pacrojoXeHHe, OMUPAECTCsl Ha JIOTUYECKYI0, J0Ka3aTelbHylo JTuHUIO. LleHHOCTh u3ydeHus
reOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUSA 3aKIOYaeTcs B TOM, 4YTO
OoOy4Jaronuiicss y4uTCs MPOBOAUTH JOKAa3aTelIbHbIE PpACCYKICHHS, CTPOUTH JIOTUYECKUE
YMO3aKJIFOUCHHUS, JJOKA3bIBATh UCTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM,
OPOBOANTH  PACCYXKACHHS «OT TNPOTHUBHOTO», OTIMYAaTh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBath 00paTHbIC yTBepKaeHUs. Ocoboe 3HaUeHUE TOKa3aTeIbHAS TUHUS UMEET IS
yrayOaEHHOTO U3YYEHHST MAaTEMaTHKU.

Llenpt0o u3ydeHHs TEOMETPUHU SBISIETCS HUCIOJIb30BaHUME €€ Kak HMHCTPYMEHTa Ipu
pEIICHUM KaK MaTeMaTHYEeCKUX, TaK M NPAKTUYECKUX 3a7ay, BCTPEUAIOIIMXCS B peajbHOU
Ku3HU. OOyUaroUUiics TOMKEH HAyUYUTHCS OMPENesaTh TEOMETPUUECKYIO GUTYPY, OMUCHIBATD
CIIOBaMH 4YEpPTEX WIM PHUCYHOK, HAWTH IUIOMIATb 3E€MEJIhHOIO Yy4YacTKa, pPacCUUTHIBATH
HEOOXOUMYIO JUIMHY OIITOBOJIOKOHHOTO Ka0ens WM TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWJII. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHASA JUHUS B U3YYEHUU T€OMETPUH.
[Ipu pemennn 3amad  MPAKTUYECKOTO  XapakTepa OOydYalOIIUMHCS  YYUTCS  CTPOHTH
MaTEeMaTHYECKUE MOJENHN pPeajJbHBIX KU3HEHHBIX CUTYyallWid, MPOBOJUTH BBIYHCICHUS U
OILICHMBATH aJICKBAaTHOCTH MOJIYYEHHOTO pe3yibTara.

Oco0eHHOCTh y4eOHOro Kypca yriayOnE€HHOTO M3Y4YEeHUs] T€OMETPUU COCTOUT B TOM, YTO
oOyuJaroluecs: He IPOCTO 3HAKOMSITCS C ONpeIeIEHHBIMU OHATHUAMH, @ YBEPEHHO OBJIAJICBAIOT
uMi. CyllIecTBYIOIIHME TEMbI MPOrpaMMbl 0a30BOr0 Kypca I'€OMETPUM H3y4daroTcs Ha OoJiee
IyOOKOM ypOBHE, a oOOydarniuecs MpUOOpETarOT yMEHHUs, MOMOTAloIIMe UM YBEPEHHO
NPUMEHSTh CBOU 3HAaHHUS HE TOJBKO B MaTeMaTUKE, HO U B CMEKHBIX IIpeIMeTaX, IPEX/Ie BCEro
¢uszuke u uMH(POpPMATHKE, a TaKkKe IOJb30BAaThCSA IOJYYCHHBIMU 3HAHUAMU TNPU PEIICHUU
MPAKTUYECKUX 3aJ1au.

CornacHo y4yeOHOMy IIaHy B 7-9 kjaccax HM3ydaeTcsi yriyOJIEHHBIM y4eOHbIH Kypc
«['eomeTpus», KOTOPBIA BKIIIOYAET CIIEAYIONIME OCHOBHBIC pa3fenbl coiepxaHus: «Hagama
reomerpun», «TpeyrompHukn», «OkpyX HOCTb», «UeTbpéxyronpHukn», «llogobuey,
«2QneMeHThl TpuroHomerpumy», «llmomamuy», a Ttakke «Merox KoopAMHAT», «BeKTOpbI»,
«IIpeoOpazoBaHMs TIOCKOCTI.

Ha nsyuenue yueOHoro kypca «I'eometpusi» orBoautcs 306 yacos: B 7 knacce — 102 yaca
(3 gaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B
HEJIEITIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauana reomerpuu

Hctopus BO3HMKHOBEHMSI M pPa3BUTHsl reoMerpud. HavanbHbple TOHATHS TE€OMETPHH.
Touka, npsiMasi, 0Tpe30K, Jiyd. [loHsiTHE 00 akcroMe, TeopeMe, J0Ka3aTeIbCTBE, ONPEICTICHUH.

B3anmHoe pacrnonokeHue Todek Ha NnpsAMou. M3mepeHue MIMHBI OTpe3Ka, pacCTOSHUE
MEK]1y TOUKaAMH.

[Tonymnockoctes M yron. Bunbel yrinoB. M3mepeHue BenWUMH yIJIOB. BepTukanbHbie U
CMexHble yribl. [lapanienbHble M NEPNEHIUKYJApHbIE NMpsAMbIe. PaccTosiHME OT TOYKH N0
npsaMou. bruccekrpuca yria.

Jlomanasa. Bwuasl snomaneix. JlimHa nomaHou.  MHoroyronsHuku.  [lepumerp
MHOTrOyroyibHUKa. [[oHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe peACTABIECHUS O PABEHCTBE PUTYp, UX PACTIOTIOKEHUH, CHMMETPHUH.

[Ipocrenmmue nocrpoeHus. MHCTpYMEHTHI 17151 U3MEPEHUMN U IIOCTPOCHU .

TpeyrojabHuKku

Buner TPEYTOJIbHUKOB: OCTPOYTOJIbHBIE, MIPSIMOYTOJIBHBIE, TYHOYTOJIbHBIE,
paBHOOEIPEHHBIE, PABHOCTOPOHHUE. Mennana, OucceKkTpuca u BbICOTa TPEYTOJIbHUKA.

PaBeHCTBO TpeyrosibHUKOB. llepBBIii M BTOPOW INPU3HAKU PABEHCTBA TPEYTOJBHUKOB.
PaBHOOEIpeHHbIE TPEYrOJIbHUKK U UX CBOMCTBA. lIpu3Hak paBHOOEIPEHHOIO TPEyTOJIbHUKA.
TpeTuit npu3HAaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHomIEHNS MEXKIy CTOPOHAMU U YIJIAMHU TPEYroJibHUKA. HepaBeHCTBO TpeyroJbHUKA.
HepaeHncTBO 0 1yMHE TOMAaHOM.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM cumMmeTpuu. [Ipumepsr
CUMMETPHUU B OKPY’KAIOLLEM MUPE.

IHapasuienbHbie npsiMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh MPSAMBIX, UCTOPUYECKHE CBENECHUS O MocTynare EBkauaa m o ponu
JloGayeBCKOro B OTKPBHITUU HEEBKIUAOBON reomeTpun. CBOMCTBA M MPU3HAKU MaPAIIEIbHBIX
npsiMbix. CymMMa yrjoB TpeyrojibHMKa. BHemHue yribl TpeyrojibHuka. CyMMa BHYTPEHHHX
YIJIOB MHOTOYTOJIbHUKA M CyMMa BHEIIHUX YTJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJjibHbI€ TPEYrOJIbHUKH

[Ipr3Haku paBeHCTBAa NPSMOYTOJBHBIX TPEYTOJBHUKOB. llepneHauKynsp W HakJIOHHas.
CBOWMCTBO MeauaHbl MPSMOYTOJIBHOTO TPEYroJbHUKA, MPOBEAEHHOM K THIOTEHY3E.
[IpssMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

OkpyKHOCTH

[loHATHS OKPYXHOCTH M Kpyra. OJIEMEHTbl OKPY>KHOCTH M Kpyra: LEHTp, paauyc,
IAAMETP, XOp/1a, UX CBOWCTBA. B3anMHOE pacroioKEeHNe OKPYKHOCTHU U Npsamou. KacarenbHas
U CeKylas K OKpyXHOcTH. OKpYyXHOCTb, BIOMCaHHas B yroj. lIpocrelimme nmocrpoeHust c
MMOMOILBIO LIUPKYJIS U JINHEHUKHU.

I'eomeTpuyeckue mecra TO4eK

[loHaTHE O TEOMETPUYECKOM MeCTe TOYeK. lIpuMepbl reoMeTpUYecKUX MECT TOYEK Ha
IJIOCKOCTU. buccekTpuca yria u cepeIMHHbIA NEPIEHAUKYJIIAP K OTPE3KY KaK FEOMETPUYECKUE



MecTa Touek. OnucaHHasi OKPY>KHOCTh TPEYTrOJIbHUKA, €€ LIeHTP. MeTo reOMEeTPUYECKUX MECT
TOYEK IIPU PELICHUHU T€OMETPUUECKUX 3a7a4.

IMocTpoeHus ¢ MOMOUILIO HMPKYJIA U JJUHEHKHU

Ucropuueckue cBeneHus. OOOCHOBaHUSI MPOCTEUIIMUX IMOCTPOSHUM, ATalbl 3a/Jayd Ha
MIOCTPOCHHS, PELICHUE 3a/1a4 HA TIOCTPOCHUE UPKYJIEM U JTUHEHKOM.

8 KUIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mnpusHakd U cBoiicTBa. [IpsiMoyrosibHHMK, poMO, KBaapar, HUX
npu3HaKu W cBoicTBa. Tpamenus. PaBHoOenpeHHas Tparenus, €€ CBOMCTBa W IPU3HAKHU.
[IpsamoyrosbHas Tpaneuusa. CpenHss TMHUS TPAICLHH.

Cpennsiss muHuUs TpeyroyibHUKAa. MeToa yJABOEHHUsT MEIHWaHbl TpEyroybHUKa. Teopema o
IIEPECEUYECHNH MEANAH TPEYTOJIbHUKA.

Teopema daneca, TeopeMa O MPONOPLUUOHAIBHBIX OTpe3kax. Teopema BaprnHboHa I
IIPOU3BOJIBHOTO YETBIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooue

[Tonobue TpeyroapHukoB, ko3hduimeHt noaodus. [Ipuznaku mogoOusi TPEyroJbHUKOB.
[IpumeneHne no1o0us MU PELIEHUN T€OMETPUUYECKUX U MTPAKTUUECKUX 3a/au.

ILiomann

[lonsitue o mmomaau. CBoiicTBa Imuiomanel reomerpudeckux ¢uryp. Ilpocrelimue
dbopmynbl I TUIOIIAAM TPEYroJibHUKA, MapajuiesiorpamMma, pom0a U Tpaneuuu. Ilnomanu
no100HbIX (puryp. OTHOIIEHKE TUIOIIAIeH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. IIpumenenue Teopembl [ludaropa mpu pemeHHH TPAKTUYECKUX
3a1ad4.

JIeMEHTbI TPUTOHOMETPUH

CHHYyC, KOCHHYC, TAHT€HC M KOTaHT€HC OCTPOro yIJIa MPSAMOYTOJIBHOIO TPEYrOJIbHHKA.
Tpuronomerpuueckre (yukiuu yrioB B 30°, 45° u 60°. IIpomopiMoHajbHBIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYroJbHUKH, CBA3aHHbIE ¢ OKPYKHOCTHIO

BrnucanHble W LIEHTPAJIBHBIE YIVIBI, YTOJ MEXKIY KACATENIBHOM M XOPAOM. YTIIBI MEXKIY
XOpAaMu M CEeKyIIMMH. BhucaHHblE UM ONHWCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA U
YEeThIPEXYTOJbHUKN. CBOMCTBA M MPU3HAKM BIHMCAHHOIO YETBHIPEXYTrOJbHUKA. B3amMHoe
pacrnoyioxkeHue ABYyX OKpyxkHocTed. Kacanue oxpyxkHocteil. OOmue KacaTeiabHble K JIBYM
OKPYXHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHUKOB
Cunyc, kocunyc, Ttanrenc yrimoB or 0° mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
TOXaecTBO. DOpMyJIbl IpUBEACHUS. Pellienre TpeyroibHUKOB. TeopeMa KOCUHYCOB U TeopeMa



CHUHYCOB. PemnieHne mpakTU4YeCcKuX 3a7ad C MCIOJb30BAHUEM TEOPEMbBI KOCHHYCOB M TE€OPEMBI
CHUHYCOB. Pellienue 3a1a4 reoMeTpuIeCKOr ONTHKH.

Tpuronomerpuyeckue GopMyIibl ISl IIIOMIAAN TPEYTOIbHUKA, apajuiesorpamma, poMoa,
tpaneunu. opmyna ['epona. Popmyiia MIIOMIAAN BEITYKIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopasl 1 TOAOOHBIE TPEYTOJBHUKUA B OKPY>KHOCTH. Teopema 0 MpOU3BEACHUU OTPE3KOB
XOpI, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYLIUMX, TEOPEMa O KBaJpaTe KacaTeJIbHOM.
[IpumeHeHne npu pelieHur reoMeTpudeckux 3anad. Teopembl YeBbl u Menenas. I[lonstue o
TOMOTETHH.

MeTtoa KOOpAUHAT

VYpaBHeHHE NPsSMOIl Ha IJIOCKOCTH. YTJIOBOH KOI(D(PUIMEHT W CBOOOIHBIM UJIEH, MX
reoMeTpudeckuii cmpici. IlapamiensHOCTh U NEPHEHAUKYISPHOCTh MPSAMBIX (Yepe3 yTiIoBOM
KOd(ppHUIUEHT).

YpaBHEeHHE OKPYKHOCTH. HaxoxaeHue mnepecedeHur OKPYKHOCTE U MpsAMBIX B
koopauHatax. dopMyna paccTOsTHUSA OT TOYKM A0 HpsaMou. Ilmomanes mapauienorpamMma B
KOOpAWHATax, MOHATHE 00 OpPUEHTHPOBAHHOU momanu. I[IpumeHeHue meroaa KOOpAWHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BekTopsl

Bekrtopsl Ha mmockocTu. ClOKEHHE M BBIYUTAHUE BEKTOPOB — MpPaBUJIA TPEYTOJIbHUKA U
rapajuiesiorpaMmma. Y MHOKEHHE BekTopa Ha uucino. Koopaumuarel Bektopa. ClokeHHe H
BBIUNTAHNE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YKUCJIO B KOOpJAWHATaX. [ [pyMeHeHne BEKTOPOB B
(dhu3uKe, IEHTP Macc.

[Tonsitue o Gasuce (Ha miockoctH). Pasznoxenuss BekTopoB mno Oasucy. CkansipHoe
MPOM3BEICHUE BEKTOPOB, TEOMETPUUYECKUN CMBICI U BBIPAKEHHUE B JEKAPTOBBIX KOOPAWHATAX.
JIucTpuOyTUBHOCTD CKaIsipHOTO mpou3BeneHus. CKaasipHOE MPOU3BEICHUE U MTPOCIUPOBAHUE.
[IprumeHeHne CKaIIpHOTO MPOU3BEICHUSI BEKTOPOB JJIsI HAXOXKIACHUS JUIMH U YIiioB. Pemenue
F€OMETPUUECKHUX 3a/Ja4 C IIOMOIIBIO CKAIIPHOTO ITPOU3BEICHUS.

JlIMHA OKPYKHOCTH M IUIOIIAAbL Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYy>XKHOCTHU. ['panycHas u paguaHHas Mepa yria,
BBIUHCJICHUE [JIMH NIyr OKpyxkHocteu. Ilnomans kpyra, cekropa, cermeHta. Mcropuueckue
CBeJIeHUs1 00 U3MEPEHUH ITTUHBI OKPY>KHOCTHU Y TUTOMIAAN KpyTa.

JIBHKEHM S TIOCKOCTH

LentpansHas cummerpus. llenTtpansHo-cummeTrpuunbie ¢urypsl. IloBopor. OceBas
cumMmetpusi. DUrypbl, CHUMMETPUYHBIE OTHOCHUTEIBLHO HEKOTOporM ocu. [lapannenbHbii
MIEPEHOC.

[Tonsitue nBwkeHwss U ero cmoiicTBa. PaBenctBo Quryp. IlposiBienus cummerpuu B
MPUPOJIC, MKUBOIKCH, CKYJIbOType, apxuTekrype. Kommo3uuuu IBHKEHUH (MpocTeuline
npuMephl). [IpyMeHeHne B TEOMETPUUECKUX 3a/1auax.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «TEOMETPUS» HA YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHS MPOTPAMMBI MO0 MaTEMAaTHUKE XapaKTEPU3YIOTCS B
YacTH:

1) maTpMOTHYECKOr0 BOCTIMTAHUSA:

NpOSBJICHHEM HHTEpeca K TMPONUIOMY M HACTOAIIEMY POCCHUMCKOW MAaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHUEM K JOCTI)KEHHMSIM POCCHUMCKUX MATEMaTUKOB W POCCUHCKON
MaTEMaTUYECKOM MIKOJIbI, K UCIOJb30BAHUIO HJTUX JOCTIXKEHMM B JpYrux Haykax U
MPUKIATHBIX chepax;

2) rpa’kaIaHCKOro0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEW TpaXKJIaHWMHA W peajlu3allid €ro IMpas,
MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLEAYP TPaXJaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYX/IEHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKHUM MPUMEHEHHEM JIOCTHUKEHUUN
HayK{, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIHOCTH YYEHOTO;

3) TPYA0BOT0 BOCTIUTAHUSA:

YCTAHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUU MPAKTUUYECKUX 3a/7ad MaTEeMaTHYECKOUN
HaIIPaBJIECHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTHYECKOro OO0pa3oBaHUs Ha MPOTSKEHUU
BCEW KM3HU ISl YCIEIHON NpOo(ecCHOHAIbHON AESITENIBHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHUM, 0CO3HAHHBIM BHIOOPOM U MOCTPOSHUEM HHAUBUAYATHLHON TPACKTOPUU OOpa30BaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIIOCOOHOCTBIO K 3MOLIMOHATIBHOMY U 3CTETUYECKOMY BOCHIPUATHIO MATEMaTUYECKUX
00BEKTOB, 33j1a4, pEUICHUH, pACCY ACHUI, YMEHUIO BUIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) neHHOCTEH HAYYHOI' O MO3HAHMA:

OpUEHTALlUE! B NIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPUPOABI M OOIIEeCTBa, MOHUMAaHUEM
MaTeMaTUYeCKOM HayKM Kak c(epbl YelIOBEUECKOW MESTEeIbHOCTH, STaloB €€ pa3BUTHS U
3HAUUMOCTH  JUIsl  pa3BUTHA  [MBWIM3AIMU, OBJAJCHUEM  S3BIKOM MATEMAaTHKH U
MaTeMaTUYeCKOW KyJIbTypOd KaK CpPEICTBOM TIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU
MCCJIEI0BATENbCKON NeATEIbHOCTH;

6) ¢usnueckoro BocnUTAHMSA, (OPMHUPOBAHMSA  KYJbTYPbI 310POBbS W
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TNPHUMEHSTh MAaTEMaTUYECKHWE 3HAHUS B MHTEPECAaxX CBOErO 3J0POBbA,
BEJICHUS 3I0pOBOro o0pa3a >KM3HHU (310pOBOE MUTaHHE, cCOaTaHCUPOBAHHBINA PEXHUM 3aHATUH U
OTIbIXa, peryyspHas (u3uyeckas aKTUBHOCTb), CHOPMHPOBAHHOCTBHIO HaBbIKAa pPEQIIEKCHUHU,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYroro YeJIOBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



OpHEHTalMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM IS pelieHus 3aaad B o0jacTu
COXPAaHHOCTH OKPY’KaIOIIEH cpeibl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKH WX BO3MOXKHBIX
MOCJIEJICTBUN ISl OKPYXKAIOIIEH Cpe/ibl, OCO3HAHUEM TJI00aIbHOTO XapaKkTepa SKOJIOTUYECKUX
npo0sieM U MyTel UX pelieHus;

8) ajanTanuu K N3MEHAIIUMCH YCI0BUAM COIHMAJIbHON U MPHUPOJIHOM CPeAbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSAX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHE YUUThCA y APYTHX
JoJIed, MpruoOpeTaTh B COBMECTHOM JIESITEIbHOCTU HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3
OTBITA IPYTHX;

HEO0OXOUMOCTBIO B (POPMUPOBAHMU HOBBIX 3HAHUHM, (POPMYTUPOBATH HUICH, MOHITHS,
rUNoTe3bl 00 00BEKTaX U SBJIEHUSAX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATH JE€PUIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble PELICHUS U
nencTBud, (OpMyJIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynpTare OocBO€HUS MporpaMMbl MO MaTE€MaTUKE Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBaHus y oOydaromierocss OyayT copMHUpOBaHBI MeTampeIMeTHbIE Pe3yJbTaThl,
XapaKTEPU3YIOIINECS  OBJIAJICHUEM  YHUBEPCAJIbHBIMH  IMO3HABATEIBHBIMU  JCUCTBUSAMHU,
YHUBEPCAIBHBIMA KOMMYHHUKATUBHBIMU JICUCTBUSMU W YHUBEPCAIbHBIMHU PETYISTUBHBIMU
IEUCTBUSIMU.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA
Bba3oBble jornueckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEeMaTHYECKUX OOBEKTOB,
MNOHATUM, OTHOIIEHWH MEXIy TOHATUSAMH, (HOPMYIUPOBATh ONpEACNICHUS IOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbI MPHU3HAK KiIacCU(PHUKALMU, OCHOBAaHUS Il 000OIIEHUS U
CpPaBHEHMS, KpPUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh M MPEoOpa30oBbIBATH CYKACHHS: YTBEPAUTEIbHBIE M
OTpHLaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpEUUsl B (pakrax,
JaHHBIX, HAOMIOAEHUSX M  YTBEPXKACHUAX, Mpeajaratb KpUTEPUH Ui  BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, NEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3AKJIIOUEHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (MpsSMbIe U OT MPOTUBHOTIO),
MPOBOJIUTH  CAMOCTOSITENILHO  JI0KA3aTeNbCTBA MAaTEMAaTHYECKUX (PaKTOB, BBICTpAaUBATh
apryMEHTaluI0, TPUBOAUTH IPUMEPBl U KOHTPIPUMEPHI, TPUMEHITh METOJI MAaTEMATHYECKON
MHIYKIMU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;



BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoJee MOAXOASAIMNA C Y4ETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KPUTEPHUER).

Ba3oBble ucciieqoBarebLCKHe 1eMCTBUSA.

UCIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATENIbCKUM MHCTPYMEHT NO3HAHUs, (OPMYIUPOBAThH
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIFHO YCTAHABIMBATH HCKOMOE
U IaHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIIMIO, MHEHUE;

IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY 3KCHEPUMEHT, UCCIEIOBAHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MAaTeMaTH4EeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOSITENIbHO (POPMYIHPOBATH OOOOIICHUS U BBIBOABI MO pe3ybTaTaM MPOBEAEHHOTO
HaONIOACHUS, WCCIEAOBAHMS, OKCIIEPUMEHTA, OLEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOLICHMI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOILECCA, a TAK)KE BBIABUTATh MPEIIOJIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALUH, JaHHBIX, HEOOXOAUMBIX IJIs
pelIeHus 3a1auH;

BbIOMpaTh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(GOPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS;

BBIOMPATh (POPMYy NpPEACTABICHHUS MHPOPMALMK M WUIIOCTPUPOBATH PEIIaeMble 3aJ1au
CXE€MaMH, AMarpaMMaMy, HHOU rpauKoi U UX KOMOMHALIUSAMY;

OLICHMBATh  HAAE&KHOCTh HHGOpPMALMKM 1O  KPUTEPUSM, MPEAJIOKEHHBIM  WIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE YHUBeEpPcalbHbIe y4eOHbIe 1eiiCTBHA:

BOCIPUHUMATh U (POPMYIHpPOBaTh CYKICHHUS B COOTBETCTBUU C YCJIOBHUSAMH M LENISMU
OOIIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIP@XATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHWS 1O XOAYy peIIeHUs 3aJadd, KOMMEHTHUPOBATH MOJyYECHHBIH
pe3yJbTarT;

B XOJie¢ OOCYXJIECHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY O00CYX IaeMOUM TE€MbI, MPOOJIEMBI,
pelraeMoil 3a7aun, BHICKA3bIBaTh WJICH, HAILIETICHHBIC HA MOWCK PEIICHUsS, COTIOCTABIATh CBOU
CYXACHHS C CYKICHUSIMH IPYTMX YYaCTHHKOB TUANOra, OOHAPYXUBATh Pa3IUYUe U CXOJCTBO
MO3UINI, B KOPPEKTHOH opMe GOpMyITUPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS,

MPECTaBIATh PE3YyJbTaThl PEIICHUs 3aJayd, HKCIEPUMEHTa, UCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEN ayuTOpuu;

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ WHAMBHUIYaTIbHON paboThI Tpu
pelIeHnr Y4eOHbIX MaTeMaTHMYeCKHUX 3a/ay, MPUHUMATh LEeJb COBMECTHOM JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM paboThl, pacipeaesiTh BUABI padOT, TOroOBapUBaThCA,
00CyX1aTh MPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B I'PyNNoOBBIX (hopmax paboThl (00CYXIeHHsl, OOMEH MHEHHUN, «MO3TOBbIE
MITYPMBD» W WHBIE); BBIMOIHITH CBOI YacTh pabOThl M KOOPAMHHPOBATH CBOM JEHCTBUS C



IPYTMMM 4YJIEHAaMHM KOMAaH[Ibl, OLICHUMBAaTh KAa4€CTBO PE3yJbTaTa M KA4ECTBO CBOEIrO BKJIAJIA B
OOIIHii pe3yNbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHUBepCAJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanms:

BBIBJISITH TPOOJIEMBI Ui PEIICHUS B OKU3HEHHBIX U y4eOHBIX CHUTYalUsAX,
OpPUEHTUPOBATHCS B PA3JIMUHBIX [1OAX0/1aX MPUHATHUS peUICHUN (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJTOPUTM pELIEHUS 3ajayd (WIM €ro 4acTh),
BBIOHMpATh CIIOCO0 pElIeHUsI ¢ YYETOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHU ¢ YYETOM HOBOW MH(OPMALIHH.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJAJIETh CHOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOH 3a1a4u, CAMOMOTHUBALIMU U PE(IICKCUH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHUU 3a/ayd, BHOCUTh
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHUE PE3YJIbTATA ACATEIBHOCTH IOCTABICHHOW LIEJM U YCJIOBHSM,
OOBSACHATh NPHUYMHBI JOCTHKEHUS WJIM HEIOCTHKEHUS IeJId, HaXOJWUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;

BBIpAXATh SMOLMU TMpPHU H3YYEHUH MATEMAaTUYECKUX OOBEKTOB M (PAKTOB, [JaBaTh
SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOydenuss B 7 KkJjacce OOYYAIONIMICS TMOMYYUT CIEAYIOIIME TPEIMETHBIC
pEe3yJbTaTHI:

Pacno3naBaTh uM3ydeHHbIE TreoMeTpuueckue GUrypbl, ONPENETsiATh HUX B3aUMHOE
pacrnoiokeHne, M300pakaTb TeOMETpUUYECKHe (DUTYpbI, BBIMOIHATH YEPTEKH IO YCIOBUIO
3agauu. M3MepsATh JNMHEWHBIE U YIJIOBBIE BEJIMYMHBI. Pemarh 3a1auv Ha BBIYMCICHUE JUJIMH
OTPE3KOB U BEJINYHH YTJIOB.

Jlenath ONPUKUAKY W OLECHKY JIMHEWHBIX U YIJIOBBIX BEJIWYMH MNPEAMETOB B PEATbHOU
KU3HHU, Pa3MEpPOB MPUPOIHBIX O00BEKTOB. Paznmuarh pasmepbl 3THX OOBEKTOB IO MOPSIKY
BEJIMYUHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30oBaThCS NpU3HAKAMUA PABEHCTBA TPEYTOJBHUKOB, MCIOJIL30BaTh MNPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOANTE JTOTHYECKUE PACCYHKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCs MpU3HAKAMHM PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEIWaHbl, TPOBEACHHOW K THUINOTEHY3€ NPSIMOYTOJIBHOIO TPEYrOJbHUKA, B PEHICHUU
F€OMETPUYECKUX 3a]1a4.

OnpenensaTh NapauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIe 00pa3zyeT ¢ HUMHU
cekyias. Onpenensite NapaieIbHOCTh MPSAMBIX C TIOMOIIBI0 PABEHCTBA PACCTOSIHUN OT TOUEK
OJHOM MPSIMOM 10 TOYEK APYTrOr MPSIMOM.



PemaTe 3amaun Ha KIeT4aTol Oymare.

[IpoBOWTH BBHIYMCIICHHS W HAXOAWTh YHWCIOBbIE W OYKBEHHBIE 3HA4YEHUS YTIJIOB B
F€OMETPUYECKUX  3a7ayax C  HUCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPU MEPECEUEHUHU BYX MapalieIbHbIX
NpsIMBIX cekyieil. Pemars npakTuueckue 3ajaui Ha HaX0K/JI€HUE YTIIO0B.

Brnanets monsitTuem reomerpudeckoro mecra touek (I'MT). Ompenenste OuccekTpucy
yrjla W CEPEAVHHBIN MEePNeHANKYJSP K OTPE3Ky KakK T'E€OMETPUYECKHE MecTa TOYEK.
[Tonb3oBaTbes mOHATHEM reomerpudeckoro mecta Touek (['MT) npu gokazarenbcTBe
Tr€OMETPUYECKUX YTBEPKJICHUN U TIPU PEIICHUU 3a/1a4.

®opMynUpOBaTh OMpPEACICHUS OKPYKHOCTH M KpyTa, XOpIbl U JAUAMETpa OKPY>KHOCTH,
YBEPEHHO BIIAJIETh WX CBOMCTBAMHU. YMETh JOKa3blBaTh M MPUMEHSTh 3TH CBOMCTBA MpHU
pEelIeHUH 3a1ad4.

Braners moHSATHEM OINKUCAHHOW OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH, YMETh HaxXOJUTh €&
1eHTp. JlokaspiBaTh M HCIONB30BaTh (PAKTHI O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA
MepeceKaroTcsi B OJHOM TOUYKE, U O TOM, UYTO CEpPEIUHHBIC MEPICHAUKYISPHI K CTOPOHAM
TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners nmoHATHEM KacaTelbHOW K  OKPYKHOCTH, IIOJIb30BAaThCA TEOPEMOU O
MEPIICHIUKYJISIPHOCTH KacaTelIbHOW U painyca, MPOBEIEHHOTO K TOUKE KacaHus. Jloka3bIBaTh
PAaBEHCTBO OTPE3KOB KacaTEIbHbIX K OKPYKHOCTH, MPOBEAEHHBIX W3 OJHOW TOYKH, U
MIPUMEHSTH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1au.

Jloka3pIBaTh M MPUMEHSTh MPOCTEUIIINE T€OMETPUUECKHME HEPABEHCTBA, MOHUMATh HUX
MPAKTUYECKUIA CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOEHUS C TOMOUIBIO LIUPKYJIS U JIMHEHKH.

K konmy oOyuenus B 8 kuacce oOyyarolmuiicss MOJYYUT CIEAYIOLIUME MPEIMETHbIE
pE3yNbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, MX JJIEMEHTBI, IOJIB30BATBCA HX
CBOMCTBAaMH IIpU pEIICHHM TE€OMETPUYECKMX 3anad. Pa3znuyaTe mNpu3HAKM M CBOMCTBA
napajuienorpamma, pomM0a U IpsIMOYTOJIbHUKA, JI0KA3bIBaTh UX M YBEPEHHO MPUMEHSATHh MpU
pELIEHNH F€OMETPUUECKUX 3a/1ay.

Hcronps30BaTh CBOMCTBA TOYKM IEPECEUEHHs MEJIMAaH TPEYrojibHHKa (LIEHTpa Macc) B
pelIeHnH 3a1ad4.

BrageTs noHsTHEM CpeHEN JIMHUM TPEYroJIbHUKA U Tpaneluu, MPUMEHITh UX CBOMCTBA
Npy peuIeHuu TreomeTpuueckux 3anad. HMcmons3oBaTh Teopemy Daneca U Teopemy O
MIPOMOPILMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIsl PEIIECHUS TPAKTUYECKUX 3a1a4.

Pacrio3naBaTh LIEHTPaJbHO-CUMMETPUUHBIE (DUTYPHI U HCIIOJIB30BATh MX CBOMCTBA IMpH
pelIeHUH 3a1a4.

Brnagers  moHATHsMM  1OAOOMS  TPEYroJbHUKOB,  Koddduimenta  moaoOwus,
COOTBETCTBEHHBIX JJIEMEHTOB TOJOOHBIX TPEeYrodbHUKOB. IMMmeTh mpencraBieHue o
npeoOpa3oBaHUUd TONOOMS U O TOAOOHBIX ¢urypax. [lomb3oBaThCsi MpU3HAKAMU TIOI0OMS
TPEYTOJIbBHUKOB IIPU PELIEHUU T€OMETPUYECKUX 3anad. JloKka3piBaTh U MPUMEHATH OTHOLLIEHUS
MPOMOPIMOHAIBHOCTH B NIPSIMOYTOJIbHBIX  TpeyrojpHukax. IlpuMensTs mnomobue B
MPaKTUYECKUX 3a]a4ax.



BeiBoguTh W wucnonb3oBaTh mpocTedime GopMynbl IS TUIONIAAM TPEYrOJbHUKA,
napasiesnorpamMmma, pom0a W Tpamnenuu. BeraucisaTe (pa3audHbIMU CHOCOOAMM) IUJIOIIA[Ib
TPEYroJibHUKAa W IUIOIIAJIM MHOTOYTOJbHBIX Quryp (moJyib3ysich, Tlie HEOO0XOIUMO,
KaJIbKYJISITOPOM). 3HATh OTHOUIIEHHUE IUIONIA/IeH MOJA0OHBIX GUTYP U MPUMEHATH MPU PEUICHUU
3anay. [IpuMeHsTh MoJydeHHbIE YMEHUS B IPAKTUYECKUX 3ajadax.

[Tonp3oBaThess Teopemoit [lmdaropa mist pemieHHs] TEOMETPUYECKUX M MPAKTHYCCKUAX
3ana4. CTpoUTh MaTEMAaTUYECKYIO MOJEIb B MPAKTUYECKHUX 33/1a4ax, CAMOCTOSATEIBHO JEJIaTh
4epTEXK U HAXOJUTh COOTBETCTBYIOIINE JUTUHBI.

Brnaners moHATHEM BIMCAHHOTO M IEHTPAJIBHOIO YIJIA, YIJla MEXAY KacaTelbHOU u
XOpJIOM, OMUCAaHHOW U BIHCAHHOM OKPYKHOCTH TPEYrOJbHUKA U YEThIPEXYTOJIbHUKA,
MIPUMEHSTh UX CBOMCTBA MPU PEILICHUU 3a]1a4.

[IpuMeHsATh MOJSIy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMAaTUYECKUE MOACIH s
3a/lay peaJbHOM KU3HU M MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHUS C IPUMEHEHUEM
o100l U TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIUMO, KATBKYJISITOPOM).

K xoHumy oOyueHus B 9 kJjacce oOyyarolmuiicss NOJYYUT CIEIYIOIIME TPEAMETHBIC
pEe3yJbTaThI:

3HaTh TPUTOHOMETPUUECKUE (PYHKIUU OCTPBIX YIJIOB, YMETh HAXOAHUTh C MX MOMOILBIO
pa3MYHbIE JJIEMEHTBl MPSMOYTOJIBHOTO  TPEYroJIbHUKA («pEelIeHue MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (¢ MOMOLIBIO KAJIBKYJSATOPA) JJIMHBI U YIJIbl JJI1 HETAOJIWYHBIX
3HAYCHUM.

[Tonb30BaTbes popMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUTS1 HAXOKJIEHHUS! COOTHOILIEHUH MEXAY TPUTOHOMETPUUECKUMH BEITUYMHAMM.

JIoKa3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHATh MX ISl HAXOKICHHUS
pa3IMyYHBIX 3JEMEHTOB TpPEYrOJbHHKA («pEIICHUWE TPEYroJbHUKOBY), TMpPH PELICHUU
reoMeTpUYeCKUX 3a1a4. [[puMeHATh 10IydYeHHbIEC 3HAHUS [IPU PELIECHNUN NPAKTUYECKUX 3a7a4.

[IprMeHATP TPUTOHOMETPUIO B 33Ja4ax HA HAXOXKIAEHUE IUIOLIAJHN, BBIBOJAUTH U BIAJCThH
TPUTOHOMETPUUECKUMU (PopMyslaMu Jis IUIOIIAIM TPEYTOoibHUKA, MapajuiesorpaMmma, pomoa,
Tpaneuuu, BhIBOJUTh U NPUMEHATh (opmyny ['epoHa u GopMyny A MIIOMIAAU BBIMYKIOTO
YETBIPEXYTOJIbHUKA.

NmeTs npeacTaBieHne 0 TOMOTETUH, IPUMEHATH B IPAKTUYECKUX CUTyaLUsX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast npy pelieHny 3a1ay.

Hcnonb3o0BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YIJIaX MEXIY XOpAaMH (CEKYIIMMH) U yIie
MEXIYy KacaTeJIbHOM W XOPAOW NpPU PELICHMH TEeOMETPpUYECKMX 3anad. JlokaseiBaTh U
IIPUMEHSATH TEOPEMBI O IIPOU3BEICHUHN OTPE3KOB XOPI, O MPOU3BEACHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

Brnagets moHsTHEM KOOpPAMHAT HA IJIOCKOCTH, padOTaTh C ypaBHEHHEM MpPSIMOW Ha
IJIOCKOCTH. BraseTh NOHATHSIMU yTriI0BOro Kodd@uimenta 1 cBOOOAHOIO YjieHa, TOHUMATh UX
T€OMETPUYECKUI CMBICT M CBSI3b YIJIOBOTO KOd(QHIMEHTa C BO3pacTaHUEM U YObIBaHUEM
TuHEeHHOW  GyHKIMH. YMETh pemaTh METOAOM KOOpPAWHAT 3a]adyd, CBS3aHHBIE C
[1apaJUIeIbBHOCTBIO U MEPIEHAUKYIISAPHOCTBIO NIPSIMBIX, IIEPECCUEHUEM NPAMBIX, HaX0XKACHUEM
TOYEK MEPECEUCHHUS.



BbIBOIUTE M BIAJETh YPAaBHEHHEM OKPYXHOCTH. MCHoip30BaTh METOJ KOOPIHMHAT IS
HAXOXJICHUS TEpPEeceUeHUil OKPYKHOCTeH M MpsAMbIX. Bramets dopmynamu paccTOSHUS OT
TOYKM [0 MNpAMOM, IUIOIAAM MapaieorpaMMa B KOOpJAMHATaX, UMETh IOHATHE 00
OpUEHTHPOBaHHOW Iomaau. [lonp30BaTbCs METOOOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTH
€ro MpHU PELICHUU N'eOMETPUYECKUX M NMPAKTUYECKHX 3ahad. l[puMeHsaThr METO[ KOOpAHMHAT B
MIPaKTUKO-OPHUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1a4aX.

Bragers moHATHEM BEKTOpa. YMETh CKJIaAbIBATH M BBIYUTATh BEKTOPHI, YMHOXAaTh Ha
YKMCJIO, BJIAJETh IPABWIAMH TPEYTrOJbHUKA W Iapajuliegorpamma. Brianers NpakTH4eCKUMU
UHTEPIPETALNAMA BEKTOPOB. YBEPEHHO II0Jb30BAaThCS KOOpPAMHATAMM BEKTOpa. Biagers
CJIOKEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCJIO B KOOPAMHATAX.

HNmets mpezacraBieHue o Oasuce (Ha MIOCKOCTH). PackmanbsiBaTh BEKTOpPHI IO 0asucy.
PacknanpiBaTh BEKTOpPbl CHJI C [OMOMIbIO MPOEUUPOBAHUS M TPUTOHOMETPUYECKHX
cooTHOLIEHUH. [IpUMEHSITh MoJlydeHHbIE 3HaHUsI B IPOCTENIINX (PU3UUECKUX 3aadax.

BitageTs NOHATHEM CKAISIPHOTO MPOU3BEACHUS BEKTOPOB, IOHUMATh €TI0 T€OMETPUIECKUI
CMBICII U YBEPEHHO IOJb30BATHCS €r0 BBIPAKEHHEM B JIEKApPTOBBIX KOOpAMHATaX. 3HATh
TUCTPUOYTUBHOCTh CKaJSIPHOTO MPOMU3BENECHUS U €ro CBI3b ¢ IpoeuupoBaHueM. lIpumeHsTh
CKJISIPHOE ITPOU3BEJCHUE BEKTOPOB ISl HAXOKIAEHUS JUIMH U yTioB. Pemars reoMeTpudeckue
3a/layd C IOMOIIBIK CKAaJsIPHOTO Ipou3BeacHUsA. VCIonb30BaTh CKaJspHOE IPOU3BEICHUE
BEKTOPOB B ajre0panyeckux U (pU3NUECKUX 3a7auax.

BrageTs NOHATHSMU MPAaBUJIBHOIO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTHU, IJIMHBI TyTU
OKPYXHOCTH W paJlaHHOW MEpbI yIJia, BBIYUCIATH IJIOMAAb Kpyra u ero vacreil. [lonnmars
CMBbICI yucna 7. [I[puMeHATh Moay4YeHHbIE YMEHHUS NPU PELICHUH NMPAKTUYECKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEJICHUS 00 U3MEPEHUHU JUIMHBI OKPY>KHOCTH U TUIOIIAIU KPYTa.

Nmeth mpencTaBieHue O MpeoOpa3oBaHUM IJIOCKOCTH, O ABMWkKeHUsX. Haxoauth ocw,
LHEHTPbl CUMMETpUU (PUTYp, LEHTPbl MOBOPOTA, HAXOAWTh KOMIO3ULMU MPOCTEUINX
npeoOpa3zoBaHuid. [[puMeHsATh ABUAKEHUS TIIOCKOCTH NP PEIICHUN T€OMETPUUYECKUX 3a/a4.

[IpuMeHATh MOJyYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIN IS
3a/la4y peaJbHOM YW3HM M MNPOBOAMTH COOTBETCTBYIOLME BBIYUCICHHUS C IPUMEHEHUEM
MoA00MS U TPUTOHOMETPUYECKUX QYHKUUMN (TIOJIB3YACh, II€ HEOOXOIUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunyecTBo 4acos JJIeKTPOHHbIE
N HaunmeHnoBanue (mudpoBbIe)
- pa3eyioB U TEM KontposabHuble ®opMbI pean3anun
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIHTATEILHOIO
NporpamMmsbl padoTnI pecypesI NoTeHI A pasjiea
PazButue y
oOydJaronmxcs
Havaza reoMerpu. MIPOCTPAHCTBEHHOTO
. BOOOpaXeHUs u
[IpocTretimue
JIOTUYECKOI0
reOMETPUUECKHIE MBIIUIEHAS  ITyTeM
burypsr u ux 28 1 bubmmorexa LIOK CHCTEMATHYECKOTO
CBOICTBA. https://m.edsoo.ru/78c146c4 wu3y4yeHUss CBOWCTB
V3MmepeHue F€OMETPUUECKHUX
TEOMETPUUYECKUX ¢buryp Ha
- IUIOCKOCTH;
PazButue
reOMETPUYIECKOMN
UHTYULIUU.
PazButue y
yyaumxcs
rPAMOTHOM YCTHOM
51 MUCbMEHHOU
peuu;
bu6mmoreka [JOK Bocrmranue
TpeyronbHUKN 19 1
https://m.eds00.ru/78c146¢c4 = akKypaTHOCTH,
HAaCTOWYMUBOCTH  H
OpraHMW30BaHHOCTH
Opu  TOCTPOCHHUH
F€OMETPUUYECKHUX
YEPTEKEH.
dopMHpOBaHHE
MaTeMaTU4eCcKoro
CTUJISL  MBIIUICHHUS,
BKJIFOYAIOLIETO B
ce0s MHIYKLUUIO H
JIEYKIHIO,
00o01ieHue u
[lapaieabHOCTb. KOHKPETH3ALHIO,
Cymma yrioB 15 1 bu6moreka LIOK aHaM3 ¥ CHHTE3,
https://m.edsoo.ru/78c146¢c4 = kmaccuukanuo ¢
MHOTOYTOIbHIKA CHUCTEMaTHU3AIIHIO,
a0OCTparupoBaHue M
aHaJIOTHIO;
[IpnoGperenue
HaBBIKOB  YETKOIO
BBITIOJTHEHUS
MaTeMaTHYECKUX
3amnucen.
ITpsitmoyronbHbIE 7 bubnuorexa [IOK dopmupoBaHue



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

TPEYTrOJbHUKH https://m.edsoo.ru/78c146c4 maTeMaTHYECKOTO
CTHNIS  MBIIIJICHUS,
BKJTFOYAIOIIEro B
ce0s MHIYKLIUIO H
JEYKIHIO,
000011IEeHHE u
KOHKPETH3AIHUIO,
aHaIM3 W CHHTE3,
KiIaccu(pukanuo 1
CHCTEMAaTHU3alIHIO,
a0OCTparupoBaHue M
aHAJIOTHIO;
[Ipuobperenue
HaBBIKOB  YETKOTO
BBIIOJTHEHHUS
MaTEeMaTHUYCCKHUX
3amucen.
dopMupoBaHUe
MaTEMaTHYSCKOIO
CTHJISI  MBIIIJICHNS,
BKJTFOYAIOIIEro B
ceOsi WHAYKLIHUIO U
JETYKIIHIO,
000011IEHNE u
KOHKPETU3AIHIO,
I'eomerpnueckue 5 bu6moreka LIOK aHaIM3 M CHUHTE3,
HEpPaBEHCTBA https://m.edsoo.ru/78c146¢c4 = knmaccuduranuo U
CHCTEMAaTHU3alHIO,
a0CcTparupoBaHue M
aHAJIOTHIO;
[Ipuo6perenue
HaBBIKOB  YETKOTO
BBIIIOJTHECHHS
MaTEeMaTHYECKHUX
3amucen.
Bocnuranue
TBOPYECKOTO CTHJIS
MBIILJICHUS,
BKJTFOYAIOIIErO B
cels
CO000pa3UTENHHOCTD,
OKpYXHOCTb. Ha0JII01aTEIbHOCTD,
I'eomerpuueckue XOpOLIYo  [aMATD,
MeCTa TOYEK. bubnnoreka [JOK OCTPbIM  TIIa30MCEPp,
18 _ GbanTazuio,
ITocTpoenus ¢ https://m.edsoo.ru/78c146¢c4 )
BHUMATEIbHOCTD,
MOMOIIBIO ITUPKYJIS BoCITHTAHIE
¥ TUHEHKH MPUBBIYKU K
CaMOTIPOBEpKeE,
IMOJUNHEHHUS CBOHX
nencTBuit
MMOCTaBJICHHOM

3ajade, JIOBEICHHUS
HayaToi paboThl 110



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

KOHIIA.

IToBTOpEHME,
000011eHNE,
cUCTEeMaTU3aIus
3HAaHUM

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

10

102

bu6mmoreka [JOK
https://m.edsoo.ru/78c146¢c4

dopMUpOBaHHUE Yy
yyaluxcs
MPEICTABICHUSI O
reoOMeTpUu KakK
JacTu
00111eU€eI0BEUeCKOM
KYJbTYpBI;
Boenno-
MaTpUOTUYECKOE
BOCIIUTAHUE
y4anmxcs:
cooO1enue
HUCTOPUYECKUX
JIAaHHEBIX,
MMOKa3bIBAIOIIUX
posib  Yy4€HBIX  —
MaTEeMaTHUKOB B
YKpeIICHU!
00OpPOHHOH  MOIIH
Hallel CTPaHBbl;
Bxian
OTCUECTBEHHEIX
YYEHBIX B pPa3BUTHE
TEOMETPUH.



https://m.edsoo.ru/78c146c4

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue (mudpossIe)
° PA3IEIOB H TeM KOHTpOJIbeIe ®DopMbl peatu3anumu
n/n Bcero oOpa3oBaTesibHbIE BOCHUTATEIHLHOTO
NporpaMmMbI padoThI pecypesI NOTeHIHAJA pa3esa
dopMupoBaHUE y
yqanmxcs
IloBropenne Bu6nuorexa LIOK MPEACTABICHUS O
H3YHCHHOTO B 7 3 https://m.edsoo.ru/a5ch98eb FeoMeTprH Kax
KJiacce 4acTu
0011[e4eI0BEYECKOMI
HAYKHU U KYJIbTYpHI;
PazButue y
oOydJaronmxcs
MIPOCTPAHCTBEHHOTO
BOOOpaXeHUs u
JIOTHYECKOTO
MBIIUICHUS.  IIyTEM
CHCTEMATHYECKOTO
" bubnuoreka [IOK H3YSCHHA  CBOHCTB
YeTbIpEXyroabHUKH 22 1 https://m.edsoo.ru/a5chogeh | [COMETPHIECKIX
¢buryp Ha
IIJIOCKOCTH,
PazButue
reoMeTpUYECKOoi
WHTYHIUY;
dopMHUpOBaHUE
a0OCTPaKTHOTO
MBIIICHUS.
®opMupoBaHue
MaTeMaTHYIECKOTO
CTUJIA  MBIIUJICHUS,
BKJTIOYAFOIIIETO B
ce0s MHIYKLUUIO H
JCAYKIHIO,
00001IeHNe u
KOHKPETHU3AIHUIO,
oo 61ie 16 1 bubnnoreka HOK aHaJlM3 W CUHTE3,
https://m.edsoo.ru/a5cb98eb = kmaccudukanmo u
CHCTEeMaTHU3aIHIo,
a0OCTparupoBaHue M
aHaJIOTHIO;
[Tpuobperenue
HaBBIKOB  YETKOTO
BBITTOJTHEHHS
MaTeMaTHYeCKUX
3aIMCen.
PasButne y
bu6mmoreka [{OK yqaLuchsiv .
Hromaze 16 1 https://m.edsoo.ru/a5cb98eb PaMOTHOH yCTHOI:I
u MUCbMEHHOU

peumr;* BOCIIHMTAHUC



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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https://m.edsoo.ru/a5cb98eb

Teopema ITudaropa
Y HavaJa
TPUTOHOMETPHHU

Yrusl n
YEeTBIPEX YT OJIBHUKH,
CBSI3aHHBIC C
OKPY>KHOCTBIO

[ToBTOpEHME,
000011IeHNE,
cUucTeMaTHu3aIus
3HaHUH

18

20

bu6mmoreka [JOK
https://m.edsoo.ru/a5cb98eb

bubmuoreka [JOK
https://m.edsoo.ru/a5cb98eb

but6mmorexa [IOK
https://m.edsoo.ru/a5cb98eb

aKKypaTHOCTH,
HAaCTOMYMUBOCTH U
OpraHU30BaHHOCTHU
pu [IOCTPOEHUHU
FeOMETPUUYECKUX
YEPTEIKEH.

Bocnuranue
TBOPYECKOTO CTHIIA
MBIIIICHHS,
BKJIFOYAIOIIETO B
ce0st
CO00pa3HTEIHLHOCTb,
Ha0JII01aTEIbHOCTD,
XOpOIIYI0  IMaMSTh,
OCTpPBIM  TIJIa30Mep,
(hanTazmto,
BHHMATEIILHOCTb.

Bocmuranne
MIPUBBIYKH K
CaMOITPOBEPKE,
MMOJYHMHEHHSI CBOHUX
e CTBUI
IMOCTaBJICHHON
3amade, JOBCACHUS
HayaTol paboTHI 110
KOHIIa;

PazButue y
y4Yaluxcs
IPAMOTHOM YCTHOH
u MHUCHMEHHOM
peum;* BOCIUTaHUE
AKKypaTHOCTH,
HAaCTOMYMBOCTH |
OpraHMW30BaHHOCTH
npu MTOCTPOCHUU
F€OMETPUUYECKHUX
YEPTEHKEH.

dopMupoBaHUE y
y4Yanuxcs
MPEACTABICHUS O
r€OMETPUU KakK
JacTu
0011IeUeI0BEUeCKOM
HayK{ U KYJbTYPHI;

BoenHo-
MaTPUOTUYECKOE
BOCIIUTAHHE
y4anuxcs:
cooOI1IeHne
HCTOPUYECKUX
JIaHHBIX,
MOKAa3bIBAIOIINX
poJib  YY€HBIX  —
MaTEeMAaTUKOB;



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

Bxuan
OTEYECTBEHHBIX
YYEHBIX B Pa3BUTHE
T€OMETPHUH.

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




9 KVIACC

Ne
n/n

HanmenoBanue
pa3iesioB U TeM
MPOrpamMmbl

IToBTOpEHME
WM3YyYEHHOTO B 8
KJ1acce

Pemenue
TPEYrOJIbHUKOB

TToxoOue
TPEYroJbHUKOB

KoaunuyecTBO 4acoB

Bcero

22

12

KonTposabHbie
padoThI

DJIEKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/a5ch98eb

bubmuorexa [JOK
https://m.edsoo.ru/dddde230

but6mmoreka [IOK
https://m.edsoo.ru/dddde230

DopMbI
peau3zanuu
BOCIIUTATEJILHOIO
NMOTeHIHAJIA
pa3iena

dopmMupoBaHUe
UHTEpeca K
U3YYCHHUIO TEMBI
" KEJTaHUS
MIPUMEHSTh
npuoOpeTEHHbIC
3HAHUS u
YMEHHUS;

dopMHUpOBaHUE
YMEHUS
dbopMynupoBath
coOCTBEHHOE
MHEHHUE;

dopMupoBaHue
MOHUMAaHUS
HEO0X0IUMOCTH
oOpa3oBaHus,
BBIDA)KCHHOW B
npeoOIagaHuu
yueOHo-
MO3HABATEIbHBIX
MOTHBOB.

dopMupoBaHue
MaTEeMaTHYECKOIO
CTHUIS
MBIILIEHHS,
BKJIFOYAOIIEr0 B
ce0st MHAYKIHUIO U
JCTYKIIHIO,
00001IeHne u
KOHKPETH3aIIHIO,
aHAIM3 U CHHTE3,
KJIaCCU(PUKAITHIO
u
CHCTEMAaTH3AaIHIO,
abcTparupoBaHue
M aHAJIOTHIO;

[Tpuobperenue
HaBBIKOB YETKOT'O
BBIIIOJTHCHUS
MaTeMaTHYECKHUX
3aIucei.

MeTton KoopauHAT

10

but6mmoreka [IOK

®opMupoBaHue



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

https://m.edsoo.ru/dddde230 = ymenust paboraTh
B KOJUIEKTUBE U
HaXOJUTh
COIJIACOBAHHBIE
peleHus;
®opMupoBaHue
YMEHMUS
IIPEJICTABIISIT
pe3yJbTaT CBOEHU
JIeSTEIIbHOCTH;
dopmMupoBaHUe
UHTEpeca K
U3Y4YCHHIO TEMBI
u KEJIaHUs
IIPUMEHSATH
npuoOpeTEHHbIC
3HAHHUSA u
YMEHHUSL.

dopMupoBaHue
HABBIKOB
CaMOCTOATEIILHON
paboThI, aHaM3a

bu6nunoreka [JOK CBOCH pabOTHI;

https://m.edsoo.ru/dddde230 Popmuposarue
YMCHHUS

KOHTPOJIHPOBATh
pouecc  CBOEH
MaTeMaTHYeCKON
JIeATEITLHOCTH.

Bexkropsl 20 1

®opMupoBaHue
YMEHHUS
OpPUEHTUPOBATHCS
Ha aHaIu3
COOTBETCTBHUS
pe3yJbTaToB
JAmHa OKpYKHOCTH 16 1 bubnnoreka IIOK TpeGOBaHuUS
U IUJIOLIAb Kpyra https://m.edsoo.ru/dddde230 = kKOHKpeTHOI
yueOHOM 3a1a4;

Passurne
HAaCTOWYUBOCTH B
JIOCTUKEHUU
IIOCTaBJICHHOMN
LENIH.

dopMupoBaHue
yMeHue
MPOSIBIISATH
IIOJIOKUTEIIbHOE
10 bu6nuoreka [IOK OTHOIIICHHUE K
IIJIOCKOCTH https://m.edsoo.ru/dddde230 = ypokam
reOMeTpUH;

®opMupoBaHue
a0bCTpaKTHOTO
MBIILIEHHUS.

JBrxeHus

[ToBTOpEHwMe, 9 bu6muoreka [JOK dopmupoBanue



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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https://m.edsoo.ru/dddde230

000011IeHNE,
CUCTCMaTu3aluuAa
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

5

https://m.edsoo.ru/dddde230

OTBETCTBECHHOT'O
OTHOIIICHUS K
YYEHUIO;
PazButne
HACTOMYUBOCTH B
JIOCTHKEHHUH
IIOCTaBJICHHOM
LICNIN;
IlonoxurenpHa
s aJicKBaTHAs
caMOOIleHKa  Ha
OCHOBC 3aJJaHHBIX
KpUTEPUEB
YCIIECIIHOM
yaeOHOMI
JIESATCIIEHOCTH.

[Tpu peanuzanuu Paboueit mporpaMmMbl BO3MOKHA HHTErPAIUsi OUHOTO 00YUEeHUS ¢ 00yUEHHUEM C
MPUMEHEHHUEM JMCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, SMEKTPOHHBIM oOyueHueM. [Ipu opranuzamnuu

06yquI/151 C IPUMCHCHUEM JUCTAHITMOHHBIX 06p330BaTeJII)HI)IX TGXHOHOFHﬁ, OJICKTPOHHOT'O O6y‘~I€HI/I$I

UCTIOJNIB3YIOTCS YKa3aHHBIE B JAHHOM PasJielie 3IeKTPOHHbIE (LN POBBIC) 00pa3oBaTeIbHbBIE PECYPCHI.



https://m.edsoo.ru/dddde230

IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KosaunyecrBo 4yacos
Tema ypoka
n/n Bcero
HcTopust BOBHUKHOBEHUS U Pa3BUTHS F€OMETPUU
HauanbHble noustus reomerpuu. Touka, npsMas, OTpe3oK, JIy4d
Hauanbnsie nonstua reomerpun. Touka, npsimasi, OTPE30K, JIyd
4 B3aumMHoe pacrnionoxkeHue Touek Ha npsaMoil. Mi3amepenue inHbI 1
OTpEe3Ka, pacCTOSIHUE MEKIY TOUKaMHU
5 B3anMHOe pacnonokeHue ToYeK Ha npsMou. M3mepenune JuiiHbl 1
OTpe3Ka, PaCCTOSTHUE MEKIY TOUKaMU
5 B3aumMHoe pacrnionoxkeHue Touek Ha npsaMoil. Mi3mepenue inHbI 1
OTpe3Ka, pacCTOSTHUE MEXKIY TOUKaMU
[Tonynnockocts U yrois. Buasl yrios. M3Mepenue BenuurH yrios
[TonynnockocTs U yros. Buasl yrios. MI3Mepenue BenIu4uH yriios
9 [TonmynnockocTs U yros. Buasl yrios. M3Mepenue BenuurH yrios
10 Beprukanbabie U cMekHbIE yribl. [lapamienbHble U nepreHUKYIspHbIE 1
psIMbIe
1 Beprtukanbable ¥ cMexHbIe yruibl. [lapanienbHble U nepneHuKyIsipHble 1
psIMble
12 Beprukanbabie U cMekHbIe yribl. [lapamienbHble U nepreHUKYIspHbIE 1
IpsIMble
13 BepTukanbabie U cMexkHbIe yribl. [lapamienbHble U neprieHUKYIspHbIE 1
psIMbIe
14 Beprukanbable U cMekHbIE yribl. [lapamienbHble U nEpIeHIUKYIIPHBIE 1
psIMble
15 buccexTpuca yria 1
16 buccekrpuca yria 1
17 buccekrpuca yria 1
18 Jlomanas. Bunbl nomanbix. JlnMHa moMaHou 1
19 Jlomanas. Buapl momanbix. [IauHa ToMaHOM 1
20 MHoroyronsHuku. [Iepumerp MHOrOyronbHuKa. [I0HATHE O BBITYKIIBIX 1
Y HEBBIYKJIBIX MHOTOYTOJIbHUKAX
21 MHuoroyronsHuku. Ilepumerp MHOroyronsHuka. IloHaTHE O BBITYKIIBIX 1
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
99 MHuoroyronsHuku. [lepumerp MHOTOyronbHuKa. [I0HATHE O BBITYKIIBIX 1
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
23 [lepnieHiuKynspHbIE MIPsIMbIE
24 [lepnieHiuKynApHBIE IPSIMBIE
o5 HOI{ﬂTHe 00 akcruome, TeopeMe, 10Ka3aTeabCTBE, ONPEIEICHUH, 1
CBOMCTBE, MpU3HAKE
26 WHCcTpyMEHTBI )11 U3MEPEHUM U TOCTPOECHUMN 1




Konrponsnas padora no reme "Hauana reomerpun. [Ipocreiimme

27 reoMeTpruecKkue (pUrypsl 1 Ux cBoicTa. Mi3mepenue reoMeTpuieckux 1
uryp"
28 AHanu3 KOHTPOJIBHON pabOTHI 1
29 Menunana, OMCCEKTpHUCa M BBICOTA TPEYTOJIbHUKA 1
30 Menunana, GucceKTpuca M BBICOTA TPEYTOIbHUKA 1
31 PaBeHCTBO TpeyroJsHUKOB 1
32 [lepBslii 1 BTOpPOI IPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB 1
33 [TepBbIit 1 BTOpOH MPU3HAKK PABEHCTBA TPEYTOJILHUKOB 1
34 IlepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB 1
35 [TepBrbIit 1 BTOpOH MPU3HAKH PABEHCTBA TPEYTOJILHUKOB 1
36 PaBHOOe1peHHbIE TPEYTOJILHUKU U UX CBOMCTBA 1
37 PaBHOOEIpEeHHBIC TPEYTOIPHUKH U UX CBOMCTBA 1
38 PaBHOOE1peHHBIE TPEYTOJILHUKY U UX CBOIMCTBA 1
39 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
40 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
41 Tpernii npru3HaK paBEHCTBA TPEYTOJILHUKOB 1
42 Tperuii npu3HaK paBeHCTBA TPEYTOJILHUKOB 1
43 Tpernii npru3HaK paBEHCTBA TPEYTOJILHUKOB 1
44 ®urypsl ¢ oceBoit cumMmeTpuel. [IpuMepsl CUMMETpUHN B OKpYXKaroIeM 1
MUpe
45 @urypsl ¢ 0ceBO cummeTpuei. IIpumepsl CMUMMETPUH B OKPYKAOIIEM 1
MHUpE
46 KontponbHas padorta no reme "TpeyroabHUKT" 1
47 AHanm3 KOHTPOJIBLHOM paboThI 1
48 [MapannenbHOCTh TPSIMBIX 1
49 CBolicTBa ¥ IPU3HAKY NTAPAJIJIEIIBHBIX IPSIMBIX 1
50 CBolicTBa ¥ PU3HAKY NMapaJIIeIbHBIX TPSIMBIX 1
51 CBolicTBa ¥ IPU3HAKY NTAPAJIJIEIIBHBIX IPSIMBIX 1
52 CBolicTBa ¥ PU3HAKY NMapaJIIeIbHBIX TPSIMBIX 1
53 CBolicTBa ¥ IPU3HAKY NTAPAJIJIEIBHBIX IPSIMBIX 1
o4 CBolicTBa ¥ PU3HAKY NMapaJIIeIbHBIX TPSIMBIX 1
55 CymMma yriioB TpeyrojibHUKa 1
56 CymMa yTIIOB TpEyroJIbHUKA 1
57 BHemnue yriel TpeyrojabHuKa 1
58 Breminue yriiel TpeyrojabpHHAKa 1
59 CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA U CYyMMa BHEITHUX YTJIOB 1
BBIITYKJIOT'O MHOTOYTOJTbHAKA
50 CyMMa BHYTPEHHUX YIJIOB MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX YTJIOB 1
BBIITYKJIOI'O MHOTOYTOJIbHUKA
61 KonTponbnas padora no teme "IlapamnensHocts. Cymma yriioB 1

MHOI'OYTOJIbHUKA"




62 AHanu3 KOHTPOJIBHON paboOTHI 1

63 [Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJLHUKOB 1

64 [Ipu3Haku paBeHCTBA MIPSAMOYTOJIBHBIX TPEYTOJIbLHUKOB 1

65 [TepneHuKyISIp U HAKJIOHHAS 1

66 CBoIiCcTBO MeIMaHbl IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K 1
TUIIOTEHY3€e

67 CBoIiCcTBO MeIMaHBbI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K 1
TUIIOTEHY3€

68 [IpssMOyTONBHBIN TPEYrobHUK ¢ yrioM B 30 TpaaycoB 1

69 [IpsimoyronbHbIN TpeyrosbHUK ¢ yriaoM B 30 rpagycoB 1

70 CooTHoOUIEHUsI MEKAY CTOPOHAMU M YIJIaMU TPEyrojJbHUKa 1

71 CooTHoIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa 1

72 HepaBenctBo Tpeyronpauka. HepaBeHCTBO 0 JTMHE JIOMaHOH 1

73 HepaBeHcTBO MeK 1y EPIIEHINKYIIIPOM U HAKIOHHOM. PaccrosiHue ot 1
TOYKH JI0 NPSAMOM

74 KonTponbnas padota no temam "lIpsiMOyroyibHbIE TPEYroJbHUKH'", 1
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>KHOCTb, XOp/Ibl 1 TUAMETPBI, UX CBOICTBA

76 OKpy’>KHOCTb, XOP/Ibl U TUAMETPBI, UX CBOWCTBA

77 B3auMHoe pacrionoxkeHue okpykHocTH U npsiMoii. KacatenbHas u 1
CeKylIast K OKpY>KHOCTH

78 B3anMHOe pacnionokeHne OKpyKHOCTH U npsiMoi. KacarenpHas u 1
CeKylIast K OKpY>KHOCTH

79 B3anMHOe pacnionokeHne OKpyKHOCTH U npsiMoi. KacarenpHas n 1
CEeKyIllasi K OKPYKHOCTHU

80 OKpyKHOCTb, BIIUCAHHAS B YIOJ

81 OKpy>KHOCTb, BIIUCAHHAS B YIOJI

82 ITonsTe o reomeTpuueckoM MecTe Touek. [Ipumepsl reomeTpudyecKkux 1
MECT TOYEK Ha MJIOCKOCTH

83 ITonsTe o reomeTpuueckoM Mecte Touek. [Ipumepsl reomeTpudeckux 1
MECT TOYEK Ha MJIOCKOCTH

84 OnucaHHast OKPY>KHOCTb TPEYTOJIbHHUKA, €€ LIEHTP

85 OnucanHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86 MeTo TeoMeTpUYeCKUX MECT TOUYEK MPU PEIIEHUU T€OMETPUIECKUX 1
3a1a4y

87 MeTo reoMETPUYECKUX MECT TOUYEK IIPU PELLIEHUU T€OMETPUUECKUX 1
3a1a4

88 MeTo TeoMETPUYECKUX MECT TOUYEK IPU PELLIEHUU T€OMETPUUECKUX 1
3a1a4

89 O60cHOBaHMS MPOCTEUIINX MOCTPOCHUM, ATAIIbI 3a/1a4l HA TOCTPOCHMUSI, 1
penieHue 3a1a4 Ha MIOCTPOCHHUE IUPKYJIEM U JIMHEUKON

90 O6ocHOBaHMS TPOCTEUIINX MOCTPOCHUH, ITAIbI 3a]1a4l Ha MOCTPOSHHUS, 1

penieHue 3a1a4 Ha MIOCTPOCHHUE IUPKYJIEM U JIMHEUKON




01 KonrtponsHas padora o Teme "OKpyx)HOCTh. ['eomeTprueckue Mecta 1
Touek. [TocTpoeHns ¢ TOMOIIbIO IUPKYJIS U TMHEUKH"

92 AHanM3 KOHTPOIBHOM pabOTHI 1

93 [ToBTOpeHue u 0600meHue. Pemenue 3a1a4, WITIOCTPUPYIOMIUX CBSI3U 1
MEXy Pa3IMYHBIMH TEMaMHU Kypca

94 [ToBTOpeHue u 06001meHue. Pemenue 3a1a4, WILTIOCTPUPYIOMIUX CBSI3U 1
MEXy Pa3IMYHBIMUA TEMaMHU Kypca

95 [ToBTropenue u o6o0mIeHUE. Penienne 3a1a4, WILTIOCTPUPYIOIIUX CBS3H 1
MEX]y Pa3IMYHBIMH TEMaMHU Kypca

9 [ToBTOpeHue u 0600meHue. Pemenue 3a1a4, WIITIOCTPUPYIONINX CBSI3U 1
MEX]y Pa3IMYHBIMH TEMaMHU Kypca

97 [ToBTOpeHue u 0600meHue. Pemenue 3a1a4, WITIOCTPUPYIOMIUX CBSI3U 1
MEXy Pa3IMYHBIMUA TEMaMHU Kypca

08 [ToBTopenue u o6oOIIeHUE. Penienune 3a1a4, WILTIOCTPUPYIOIIUX CBS3H 1
MEXy Pa3JIMYHBIMH TEMaMHU Kypca

99 [ToBTOpeHue u 0600meHue. Pemenue 3a1a4, WLTIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3JIMYHBIMH TEMaMHU Kypca

100 [ToBTropenue u o6o0meHue. Penenne 3a1a4, WILTIOCTPUPYIOIIUX CBS3H 1
MEXy Pa3IMIHBIMHA TEMaMHU Kypca

101 [ToBTopenue u o6oOIIeHUE. Penienune 3a1a4, WILTIOCTPUPYIOIIUX CBS3H 1
MEXy Pa3JIMYHBIMH TEMaMHU Kypca

102 [ToBTrOopenue u o6o0meHue. Penenne 3a1a4, WILTIOCTPUPYIOIIUX CBS3H 1
MEXy Pa3JIMYHBIMH TEMaMHU Kypca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




8 KVIACC

Ne KosauyecTBO yacoB
Tema ypoka
n/n Bcero
1 [ToBTOpEeHHE 1 0000IIEHNE U3YISHHOTO B 7 Kjlacce. 1
2 [ToBTOpenue u 0000IIEHNE U3YYEHHOTO B 7 Kilacce. 1
3 [ToBTOpEeHHE 1 0000IIEHNE U3YISCHHOTO B 7 KJ1acce. 1
4 [Tapannenorpamm, €ro NprU3HaKu U CBOKWCTBA 1
5 [TapannenorpaMmM, ero Npu3HaKU U CBOMCTBA 1
6 [TapannenorpaMmM, ero Nnpu3HaKku U CBOMCTBA 1
7 [Tapannenorpamm, €ero NprU3HaKu U CBOKWCTBA 1
8 [TpsMoyronbHUK, poMO, KBafpaT, UX IPU3HAKY U CBOMCTBA 1
9 [IpsiMoyroapHHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA 1
10 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA 1
11 [IpssmoyronbHUK, poMO, KBasipaT, UX IPU3HAKU U CBOICTBA 1
12 CpenHsis nuHus TPEyrojbHUKA 1
13 CpenHsist TMHUS TPEYroJbHUKA 1
14 Tpanemnus. PaBHoOeApeHHAs Tparenus, € CBOMCTBA U MMPU3HAKU 1
15 Tpaneuus. PaBHoOenpenHas Tpamnenus, €€ CBONCTBA U IPU3HAKU 1
16 [TpsimoyronbHas Tpaneuus 1
17 Cpenusis nTuHUS Tpaneun 1
18 Teopema Paneca 1
19 Teopema daneca 1
20 Teopema 0 IPONOPITUOHATILHBIX OTPE3KaAX 1
21 Teopema 0 IpONOPIMOHATIBHBIX OTPE3KAX 1
22 Ilentp Macc TpeyrojbHHUKA 1
23 LlenTpanbHO-CUMMETPUYHBIE (PUTYPBI 1
24 KonTposabHas padota no teme "UeTbIpEXyronbHUKT" 1
25 AHan3 KOHTPOJIbHON pabOThI 1
26 [Tomo6ue TpeyroapHUKOB, K03 HUIHEeHT T101001s 1
27 [Tono6ue TpeyroabHUKOB, KO3PPHUIHUEHT 110100us 1
28 [Ipu3Haku mogo6ust TPEYroJbHUKOB 1
29 [TpusHaku moo0ust TpEYroIbHUKOB 1
30 [Tpu3Haku Mo100MUsT TPEYTOIBHUKOB 1
31 [TpusHaku moo0ust TpEYroIbHUKOB 1
32 [TpusHaku no100us TPEYTroIbHUKOB 1
33 [Tpu3Haku o100 TPEYTOIBHUKOB 1
34 [Ipumenenne nogo0us MPH PEIICHUH MPAKTUYECKUX 3a/1a4 1
35 [TpumeHneHre no100us PH PEeLIeHUH TPAKTHYECKUX 3a7a4 1
36 [Ipumenenne nogo0us MpH PelICHUH MPAKTUYECKUX 3a/1a4 1
37 [TpumeHneHre no100us PH PEeLIeHUH TPAKTHYECKUX 3a7a4 1




38 [IpumeneHne nogo0us MPH PEIICHUH MPAKTUYECKUX 3a/1a4 1

39 Brenenue nousaTHs mpeoOdpa3oBaHus MOA00US U TOJTOOHBIX GUTYD 1

40 KonTponpHas padora o teme "Ilomobue" 1

41 AHanM3 KOHTPOJIBHOW paboThI 1

42 [MonsTre mnomaau. CBoWcTBa TUIOMIA/IEH TeOMETpUIecKuX Guryp 1

43 [Tonsitre momaau. CBOKCTBA IUIONIAICH TE€OMETPHUCCKUX PUTYD 1

44 [Tonsitre momaau. CBOKCTBA IUIOINIAICH TEOMETpUUECKUX (pUryp 1

45 [pocreiimme hopMyssl A MIIOLMAAN TPEYTOIbHUKA, TapaJljiesiorpaMma, 1
pomMba u Tpaneuuu

46 I[Npocreiimme GopMyIbl IS IUIOMIAAN TPEYTOJIbHUKA, MTAapajieorpaMMma, 1
pomba u Tpanenuu

47 [pocreiimue hopMyssl A MIIOLMAAN TPEYTOIbHUKA, TapalljiesiorpaMma, 1
pomMba u Tpaneuuu

48 [pocreiimme hopMymsl s IIIOMAAN TPEYTOIbHUKA, TapaJljiesiorpaMma, 1
pomMba u Tpaneuuu

49 [Mpocreiimme GopMybl IS TUIOIIAIN TPEYTOJIbHUKA, apajieorpaMma, 1
pomOa u Tpaneuuu

50 [pocreiimme hopmMymsl A IIIOMAAN TPEYTOIbHUKA, TapaJljiesiorpaMma, 1
pomMba u Tpaneuuu

51 [Mpocreiimme GopMybl IS UIOIIAIN TPEYTOJIbHUKA, apajieorpaMMma, 1
pomMba u Tpaneuuu

59 I[Ipocreiimme GopMyIbl IS TUIOIIAAN TPEYTOIbHUKA, TapajlIeorpaMMa, 1
pomOa u Tpanenuu

53 [Ipocreiimme Gopmynsl A UIOLIAAN TPEYTOJIbHUKA, ITapalljiesiorpamma, 1
pomba u Tparnenuu

54 [Tnomanu nono6HbIX puryp 1

55 [Tmomanu mogoOHBIX GUryp 1

56 [Tnomaau mogoOHBIX Guryp 1

57 KonTponbnas pabota no teme "Ilnomans" 1

58 Teopema ITudaropa 1

59 [Tpumenenue Teopemsl [Tudaropa npu pemeHnn MpakTUYECKUX 3314 1

60 [Mpumenenne Teopemsl [Indaropa npu permeHny NpaKTHYECKUX 3a1a4 1

61 [Tpumenenue Teopemsl [Tudaropa npu pemeHnn MpakTUYECKUX 3314 1

62 [Tpumenenne Teopemsr [Tudaropa nmpu penreHUHN MPaKTHYECKUX 33124 1

63 [Ipumenenue Teopemsl [Indaropa npu perieHny NpaKTHUECKUX 3a1a4 1

64 [TponiopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIEHOM TPEYTOIBHUKE 1

65 [IponoprroHanbHbIe OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1

66 [TponiopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIEHOM TPEYTOIBHUKE 1

67 [IponoprroHanbHbIe OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1

68 [TponiopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIEHOM TPEYTOIBHUKE 1

69 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC OCTPOTO yTJIa IPSMOYTOJIEHOTO 1

TPEYrOJIbHUKA




CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC OCTPOT0 yIJIa MPsIMOYTOJIBHOIO

70 1
TPEYroJbHUKA

71 CuHyc, KOCHHYC, TAHT'€HC M KOTAHT'€HC OCTPOTO yIJia IPSIMOYTOJIbHOTO 1
TPEYroJbHUKA

72 Tpuronomerpudeckue ¢pyHkiuu yrioB B 30°, 45° u 60°

73 Tpuronomerpuyeckue ¢pynkuuu yrios B 30°, 45° u 60°

74 Kontpoinbnas padora o teme "Teopema [Iudaropa n nayana 1
TpUronomerpun"

75 AHaiun3 KOHTPOJIHHON paboThI 1

76 Brivcannbie 1 ieHTpaibHbBIE YIIIbI 1

7 BrniucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

78 BriricanHbie U IEHTpaIbHBIC YTIIbI 1

79 BrniucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

80 VYron Mexay KacaTeIbHON M XOPIoH 1

81 VYron Mexay KacaTelIbHOW U XOpA0u 1

82 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU 1

83 BrrcanHble U onMCaHHbBIE YETHIPEXYTOIBHUKHU 1

84 BrnucanHble 1 OIMCaHHBIE YETHIPEX YT OJIbHUKHU 1

85 CBoiicTBa U PU3HAKU BIUCAHHOTO YETHIPEXYrOIbHUKA 1

86 CBoiicTBa U MPU3HAKHU BIHCAHHOTO YETHIPEXYTOIbHUKA 1

87 CBoiicTBa U PU3HAKU BIUCAHHOTO YETHIPEXYrOIbHUKA 1

88 CBoiicTBa U MPU3HAKHU BIHCAHHOTO YETHIPEXYTOIbHUKA 1

89 B3aumHoe pacnonoxeHne IByX OKpYKHOCTEH 1

90 B3aumHoOe pacronoxeHne IByX OKPYKHOCTEH 1

91 Kacanue okpyxHOCTEM 1

92 Kacanwne okpyxHOCTEH 1

93 OO0mme KacaTenbHBIE K JIBYM OKPYKHOCTSIM 1

94 KontponbHas pabora no reMe "YTibl 1 YeThIPEXYTOIbHUKH, CBSI3aHHBIE 1
C OKPY>KHOCTBIO"

95 AHamM3 KOHTPOJIHHON pabOTHI 1

96 [ToBTOpenue n o6o6mmeHue. Pemenue 3a1a4, WIUTIOCTPUPYIOLIUX CBA3U 1
MEXy Pa3TUYHBIMUA TEMaMH Kypca

97 [ToBTOpenue u o6odeHne. Pemenne 3a1ay, WILTIOCTPUPYIOMIUX CBSI3U 1
MEX/y Pa3TUYHBIMUA TEMaMH Kypca

08 [ToBTOpenne u 0600IIeHNe. Perenne 3a1a4, WIUTIOCTPUPYIONINX CBS3H 1
MEXy Pa3TUIHBIMUA TEMaMH Kypca

99 [ToBTOpenue u 00o01eHne. Pernenne 3a1a4, WILTIOCTPUPYIOIINX CBA3H 1
MEX/y Pa3TUYHBIMUA TEMaMH Kypca

100 [ToBTOpenue u o6odeHue. Pemenne 3aa4, WITIOCTPUPYIOLIUX CBSI3U 1
MEXy Pa3TUIHBIMUA TEMaMH Kypca

101 [ToBTOpenue u 06o61eHne. Pemenne 3a1a4, HIUTFOCTPUPYIOLIUX CBSI3U 1

MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa




102

[ToBTopenue u 00o01meHue. Pernenne 3a1a4, WILTIOCTPUPYIOIINX CBA3H
MCKAY pa3JIMYHBIMU TEMAaMHU KypCa

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102




9 KVIACC

Ne KosauyecTBO yacoB
. Tema ypoka Brero
1 [ToBTOpEeHHE 1 0000IIIEHNE U3YISCHHOTO B 8 KJ1acce. 1
2 [ToBTOpenue u 0000IIEHNE U3YYEHHOTO B § Kilacce. 1
3 [ToBTOpEeHHE 1 0000IIEHNE U3YIESHHOTO B 8 Ki1acce. 1
4 Cunyc, kocunyc, Taurenc yrios ot 0 go 180° 1
5 OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECCTBO 1
6 DopMyIbl TPUBEICHUS 1
7 DopMyIIbI IPUBEICHUS 1
8 Pemenne TpeyronsaukoB. Teopema KOCHHYCOB 1
9 Pemenue tpeyronpHnkoB. TeopeMa KOCUHYCOB 1
10 Teopema cuHycoB 1
11 Teopema cuHycoOB 1
12 Pemenne npakTHuyeckux 3amad ¢ UCIOJIb30BaHHEM TEOPEMbI KOCHHYCOB 1
Y TEOPEMBI CHHYCOB
13 Pemnrenne nmpakTHYecKuX 3a7a4 C UCMOJIB30BAHUEM TEOPEMBI KOCHHYCOB 1
Y TEOPEMBI CHHYCOB
14 Pemnrenne mpakTHYecKuX 3aa4 ¢ UCMOIB30BAaHUEM TEOPEMBI KOCHHYCOB 1
¥ TEOPEMBbI CHHYCOB
15 Pemenne npakTHyeckux 3amay ¢ UCIOIb30BaHHNEM TEOPEMbI KOCHHYCOB 1
Y TEOPEMBI CHHYCOB
16 Tpuronomerpudeckne GOPMYITBI UTS TIIOMIATH TPEYTOJIBHUKA, 1
napassenorpaMmma
17 Tpuronomerpudeckne GOPMYITBI UTS TIIOMIATH TPEYTOJIbHUKA, 1
napaenorpaMmma
18 Tpuronomerpudeckue GopMyIbl JUIs IIIOMIAIN TPEYTOJIbHUKA, 1
napassenorpaMmma
19 ®dopmyna ['epona 1
20 ®opmyna ['epona 1
21 ®opmyna ['epona 1
22 dopmyIia IIOMAAN BEIITYKIOr0 YeThIPEXYroIbHUKA 1
23 dopmyIia TUIOIAAN BEIITYKIOTO YeTHIPEXYTOIbHUKA 1
24 KonTponbhas pabota no teme "Penienne TpeyroibHUKOB" 1
25 AHain3 KOHTPOJIBHON pabOThI 1
26 Xop/ibpl ¥ TOJI0OHBIE TPEYTOJIbHUKU B OKPYKHOCTH 1
27 Teopema 0 IpoOU3BEIEHNN OTPE3KOB XOPJL 1
28 Teopema 0 IPOU3BEICHUU OTPE3KOB XOPJI 1
29 Teopemsl 0 TPOU3BEAECHUN OTPE3KOB CEKYIINX 1
30 Teopembl 0 TPOU3BEACHUH OTPE3KOB CEKYIIIHX 1
31 Teopema o kBajpare KacarelabHOU 1




32 Teopema o0 KBajjpaTe KacaTeIbHON 1

33 Teopembr UeBsl 1 MeHnenas 1

34 Teopemsl UeBbl 1 MeHenast 1

35 Teopembr UeBbl 1 MeHnenas 1

36 [lonsatue o romoTeTHn 1

37 Kontponbnas pabora o teme "[logodue TpeyropHUKOB" 1

38 VYpaBHeHHE MPSMON Ha TUIOCKOCTH. YTIJIOBOH KO DHUIIMEHT U 1
CBOOOJHBIN YJIEH, UX T€OMETPUUECKHI CMBICIT

39 YpaBHeHUE MPSIMOI HA TUIOCKOCTH. YTIIO0BOH KOA(PUIIHEHT U 1
CBOOOJTHBIN YJICH, MX T€OMETPUUYECKHI CMBICIT

40 [TapamiensHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX (Yepe3 yTriIoBon 1
K03 puIeHT)

41 YpaBHEHHE OKPYKHOCTHU 1

42 Haxoxnenue nepecedeHuit OKpyKHOCTEM U MPAMBIX B KOOPAUHATAX 1

43 HaxoxneHue nepecedeHuii OKpy>KHOCTEH U MPSAMBIX B KOOpIUHATaX 1

44 dopmya pacCTOSHUS OT TOYKH 10 TIPSIMOU 1

45 [Tnomane napamienorpaMma B KOOpJAMHaTaX, MOHATHE 00 1
OpPUEHTUPOBAHHOM IIJIOLIAIN

46 [IpumeneHne MeToaa KOOPAUHAT B MPAKTHYECKU-OPUEHTHPOBAHHBIX 1
TEOMETPUYECKUX 3a/1a4ax

47 KoHTtposbHas padorta mo teme "Merto koopauHat"

48 BexTops! Ha IIIOCKOCTH

49 CrnoxeHre ¥ BBIYMTAaHHE BEKTOPOB — TPaBUIIa TPEYTOJIbHHUKA U 1
napauenorpaMmma

50 CrnoxeHue ¥ BbIYMTaHHE BEKTOPOB — MPaBUIIa TPEYTOJIbHUKA U 1
napasenorpaMmma

51 YMHOKEHNE BEKTOPA HA YUCIIO

52 Koopaunatsl BekTopa

53 CrnoxeHre ¥ BRIYATAaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO B 1
KOOpJAMHATax

54 CrnoxeHne ¥ BRIYATaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO B 1
KOOpJAWHATax

55 [TpumeHeHHEe BEKTOPOB B (PM3HKE, IIEHTP Macc 1

56 [TonsiTue o 6azuce (Ha MIOCKOCTH). Pa3noskeHust BEKTOPOB 1O Oa3ucy 1

57 [TonsiTue o 6a3uce (Ha MWIOCKOCTH). Pa3noxeHuss BEKTOPOB MO 6a3UCy 1

58 [TonsiTue o 6a3uce (Ha MIOCKOCTH). Pa3nokeHust BEKTOPOB MO Oa3znucy 1

59 CkanspHoe Mpou3BeCHNE BEKTOPOB, T€OMETPUUYECKHI CMBICI U 1
BbIpa)KEHHE B JIEKAPTOBBIX KOOPAWHATAX

60 JucTpuOyTUBHOCTD CKAJIIPHOTO MPOU3BEICHHS

61 CkanspHoe Mpou3BeIeHNE U MPOCIIUPOBAHUE

62 [IpumeHeHne CKaIIpHOTO MPOU3BEACHUS BEKTOPOB JJIST HAXOXKACHUS 1
JUTMH U yTJIOB

63 [TpuMeHeHne CKAISPHOTO TPOU3BEACHUS BEKTOPOB JIJISI HAXOXKICHUS 1




JAJIMH U YyIJI0B

Pemenne TCOMETPHUICCKUX 3aaa4d C IIOMOIIBIO CKAJIAPHOI'O

64 1
MIPOU3BEICHUS
65 Pemienne reoMeTpruyecKkux 3a/1a4 ¢ IOMOIIBIO CKAISIPHOTO 1
[IPOU3BEICHUS
66 KonTtpomnpHas padora o Teme "Bektopsr"” 1
67 AHaM3 KOHTPOJIBHOW paboThI 1
68 [IpaBunIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX DJIEMEHTOB 1
69 [IpaBuiIbHBIE MHOTOYTOJIbHUKH, BHIYUCIICHUE UX DJIEMEHTOB 1
70 [IpaBunIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX DJIEMEHTOB 1
71 Ywuciio T 1 JyiHa OKPYKHOCTH 1
72 Yucno m ¥ 1IMHa OKPYKHOCTH 1
73 JlnvuHa TyTH OKpYKHOCTH 1
74 JnvHa 1yru OKpyKHOCTH 1
75 Panuannas mepa yria 1
76 Panuannas mepa yria 1
7 [Inomanp Kpyra u ero 3JeMeHTOB (CEKTOpa U CETMEHTA) 1
78 [Tnomane Kpyra 1 €ro 3J1€MEHTOB (CEKTOpa U CerMeHTa) 1
79 [Imomane kpyra u €ro 371€MEHTOB (CEKTOpa U CETMEHTA) 1
80 Boruncnenue nepumMeTpoB U MIOIMaAei GUryp, BKIOYAIOIINX JIEMEHTHI 1
Kpyra
81 Brrancnenue nepuMeTpoB U mioniaaeil puryp, BKIIFOYAOIMNX SIEMEHTHI 1
Kpyra
82 KonTponbHas o reme "/[n1Ha OKpy»KHOCTH U IUIOIAAb Kpyra" 1
83 AHaJn3 KOHTPOJIbHON paboThI 1
84 HenTpanpHas cuMMeTpust 1
85 LlenTpanbHO-CUMMETPUYHBIE (PUTYPBI 1
86 [ToBopoT 1
87 OceBas cummerpus 1
88 [ToBTOpenue u o0obmeHue. Pemenne 3a1ay, WILTIOCTPUPYIOIINX CBSI3U 1
MEXTy pa3IMIHBIMU TEMaMH Kypca
89 Ourypsl, CHMMETPHYHBIE OTHOCUTEIBHO HEKOTOPOH OCH 1
90 [MapaniensHbI TIepeHoc 1
91 TToHATHE OABUMXKEHUS U €r0 CBOICTBA 1
92 PasencrtBo ¢uryp 1
93 [TposiBeHUST CHMMETPHUH B IPUPOJIE, JKUBOIUCH, CKYIBITYPE, 1
apXUTEKType
94 Kommoszuiinu aBrkeHu#t (mpocTenime mpumMepsl) 1
95 [ToBTOpenue u 06o01eHne. Pemenne 3a1a4, MIUTFOCTPUPYIOLIUX CBSI3U 1
MEXTy pa3IMIHBIMU TEMaMH Kypca
96 [ToBTropenue u o6o0menHue. Perenue 3a1a4, WITIOCTPUPYIOIIUX CBSA3H 1

MCKAY pa3JIMYHBIMU TEMAMHU KypCa




[ToBTopenue u 00o01meHue. Pernenne 3a1a4, WILTIOCTPUPYIOIINX CBA3H

97 MCKAY pa3JIMYHBIMU TEMAaMHU KypCa !

08 [ToBTOpenue u 0600IIeHNE. Perenune 3a1a4, WIUTIOCTPUPYIOIINX CBS3H 1
MCKAY pa3JIMYHBIMU TEMAaMHU KypcCa

99 [ToBTOpenue n o6oOIIeHue. Pentenue 3a1a4, MIDTFOCTPUPYIOIIUX CBSA3H 1
MEXy Pa3IUYHBIMUA TEMaMH Kypca

100 [ToBTropenue u 0600meHue. Perenne 3a1a4, WILTIOCTPUPYIOIINX CBI3H 1
MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

101 [ToBTOpenue n o6o0ImeHue. Penenue 3a1a4, WINTFOCTPUPYIONIUX CBS3H 1
MCKAY pa3JIMYHBIMU TEMAMU KypCa

102 [ToBTOpenue n o6o0ImEeHue. Penenue 3a1a4, WINTFOCTPUPYIOIIUX CBS3H 1
MEXy Pa3IUYHBIMUA TEMaMH Kypca

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMBI

7 KIIACC
Kon . .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
HpOBEPHEMOTO NMPOrpaMMbl 0CHOBHOT0 00111ero 00pa3oBaHusi
pe3yJbTara
6 I'eomerpus
PacriozHaBaTh UM3ydeHHBIE TEOMETPUYECKHE (UTYpPBI, ONPEIASNISITh WX B3aUMHOE
6.1 pacroIoX)eHue, n300paxarh FreOMETPUUECKUE PUTYPHI, BBITIOIHATh YEPTEKHU 10 YCIOBUIO
' 3agauu. M3MepsATh JIMHEHHBIE U YIJIOBBIE BEJIMYMHBL. PemaTe 3a1auu Ha BBIYUCICHUE JUITUH
OTPE3KOB U BEJIMYUH YIJIOB
Henatb rpyOyr0 OIICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMUH IPEIMETOB B PEAbHOM KU3HH,
6.2 pa3MepoB TMPUPOAHBIX OO0BEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB IO MOPSAKY
BEJIMYUHBI
6.3 CTpouTh 4epTeku K reOMETPUUECKUM 3aja4am
6.4 Ilonmp30BaTbCcsi NpHU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, WCIOJIb30BaTh NPU3HAKH U
' CBOIiCTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEUICHUH 3a7a4
6.5 IIpoBOIUTH JIOrMYECKUE PACCYKICHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM
[lonb3oBaTbcs MpU3HAKAMU PABEHCTBA MPAMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOHCTBOM
6.6 MEJUaHbl, MPOBEACHHOM K THIOTEHY3€ MPSAMOYIOJIBHOTO TPEYroJbHUKA, B PELICHUU
reOMETPUUYECKHUX 3a/1a4
OrnpenenaTs MapauieTbHOCTh MPSMBIX C MOMOINBIO YIJIOB, KOTOpPHIE 00pa3yeT ¢ HUMHU
6.7 cexkymas. OnpenensiTe NapajyIeNbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHHI OT
TOYEK OJHOM IPSMOMU 10 TOUEK APYroM MPpsSMOU
6.8 Pemiats 3a1aun Ha kieTyaToi Oymare
[IpoBOANTH BBIYMCIEHUS W HAXOJUTh YUCIOBbIE M OYKBEHHbIE 3HAYEHHS YTJIOB B
6.9 FeOMETPUYECKUX 3aJayaX C HCHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
' MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECCUCHUN IBYX MapalieIbHbBIX
MPSAMBIX CEKYIIeW. Pemarh npakTuyecKkue 3aaui Ha HaX0XKJAEHUE YTIJIOB
6.10 Brnagers moHsATHEM T€OMETPUUYECKOTO MECTA TOYEK. Y METh ONPEAEsATh OUCCEKTPUCY YyIiia
' Y CEpEIMHHBIN NEPHEHAUKYISAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK
6.11 @opMyJIHPOBaTh OMPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPa OKPYKHOCTH,
' MOJIB30BAThCSA UX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOWCTBA MTPU PELICHUH 3a7a4
Bnanere moHsATHEM ONMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAXOJHUTh €€
6.12 neHtp. Ilomb3oBaThess (akTamMu O TOM, HYTO OHCCEKTPUCHI YIJOB TPEYroJIbHHUKA
' MEePECEKAOTCs B OJHOM TOYKE, U O TOM, UYTO CEpEAMHHBIE MEPIEHANKYISPHI K CTOPOHAM
TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOUKE
6.13 Bnagers nmoHATHMEM ~KacaTE€NbHOW K  OKPY)KHOCTH, IIOJIb30BaTbCi TEOPEMOU O
' MEPIECHINKYIISIPHOCTH KacaTeIbHOM U panyca, IPOBEAEHHOIO K TOYKE KaCaHUs
6.14 [Tonp30BaTbCcsi MPOCTEHUIIMMH TE€OMETPUYECKMMU  HEPAaBEHCTBAMM, MOHUMATh HX

HpaKTI/I‘-ICCKI/II\/'I CMBICJI




6.15

HpOBO[[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUSA C TIOMOIIBIO MUPKYJIA U JIMHEUKH

8 KIIACC
Kon . .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOBEPHEMOTO NMPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusi
pe3yJbTara
6 ['eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BMJIbl YETHIPEXYIOJBHUKOB, HUX 3JIEMEHTHI, MOJb30BAThCS HX
' CBOICTBaMM IIpU PELIEHUH T€OMETPUUECKHX 3a]a4
6.2 [IpuMeHsTh CBOMCTBAa TOYKHM IE€pECeUEHUs] MeJUaH TpeyrojibHHKa (LEeHTpa Macc) B
' peleHUH 3a1a4
Bnagers nonstueM cpeqHel JIMHUUM TPEyroJibHUKa W Tpamelyu, MPUMEHITh UX CBOMCTBa
6.3 IIpU pelIeHUH reoMerpuueckux 3anad. Ilonb3oBarbes Teopemoit daneca U TeOpeMoi o
MPOMOPLUOHANIBHBIX OTPE3KaX, MPUMEHSTh UX JJIs PEIICHUS IPAKTHUECKUX 3a7a4
6.4 [IpumensTs npu3HaKK 110100Ms TPEYTOJILHUKOB B PELIEHUH F'€OMETPUUECKUX 3ajau
[Tonb3oBatbess Teopemoii Iludaropa nis permieHuss reOMETPUYECKUX M MPAKTUYECKUX
6.5 3anad. CTpOUTh MaTEeMAaTHYECKYI0 MOJIeJb B MPAKTHYECKHX 3aJa4ax, CaMOCTOSITEIHHO
JieNaTh YepTEX U HAXOIUTh COOTBETCTBYIOIINE UTMHBI
6.6 Brnagers moHATHAMU CHHYCAa, KOCHMHYCa M TaHI€HCAa OCTPOro yIjia MNPSMOYIOJbHOTO
' TpeyroiabHuKa. [101p30BaThCS 3TUMU MOHITUSIMHU IS PEIICHUS TPAKTUYECKHUX 3314
Berumcnate  (pa3nuuHBIME  CIIOCOOAaMHU)  TUIONMIA[Ah  TPEYTOJbHUKA W IUIOMIAIH
6.7 MHOTOYTOJBHBIX (GUryp (MOJB3YSCh, I/I€ HEOOXOIMMO, KalbKylIsTopoMm). llpumeHsTH
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a]1a4ax
Brnagers NOHATHSMM BIMCAaHHOTO M LEHTPAJIBHOIO yIJa, HMCIOJIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX yIJax, yriax MEXAy XopAaMmH (CEeKyIIMMM) U YIile MEeXAy KacaTelbHOW U
XOpAOH IPU PELIeHUU TeOMETPUUECKHX 3a]1a4
6.9 Bragers MOHATHEM OMMCAHHOTO YETHIPEXYTOJIBHUKA, NPUMEHATh CBOMCTBA ONUCAHHOTO
' YeThIPEXYTOJIbHUKA NP PEILICHUH 3a]1a4
[IpumeHsTh MoydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYEeCKUE MOJAETH IS
6.10 3a/1a4 peajbHOM >KM3HM U MPOBOIUTH COOTBETCTBYIOLIUE BBIYUCICHHS C NMPUMEHEHHEM
0J00USH TPUTOHOMETPUH (TI0JIB3YSCh, /1€ HEOOXO0IUMO, KAJIbKYJIITOPOM)
9 KIIACC
Kox . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOBEPHEMOTO NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
pe3yJbTara
6 I'eomeTpus
3HaTh TPUTOHOMETpHUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX IOMOIIBIO
6.1 pa3IUYHbIE 3JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pEIIeHHe TMPSMOYTOJIbHBIX

TPEYroJdbHUKOBY»). HaxomuTh (C TOMOIIBIO KaJdbKyNATOpa) JUIMHBI W YIJIBL IS




HETAOINYHBIX 3HAYECHUH

6.2

[Tonb30BaTbes hopMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOKICHHSI COOTHOILIEHUN MEX]Ty TPUTOHOMETPUUYECKUMHU BETUYUHAMU

6.3

Hcnonbs3oBarh TEOpeMbl CUHYCOB M KOCHHYCOB IS HAXOXACHHUS PA3IMYHBIX 3JIEMEHTOB
TpeyrojibHUKa («pelieHue TPEYrOJIbHUKOBY), TMPUMEHATh WX TMPU  pPEIICHUU
reOMETPUUECKUX 3aau

6.4

Brnaners nmonsTHAMU mpeoOpazoBaHMs MO100MS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. [lomp3oBaThcs CBOMCTBaMH IMOA00WS MPOU3BOJBHBIX (UTYp, YMETb BBIYUCISATH
JUIMHBI ¥ HaXOAWUTb YIIbl y NoAoO0HbIX ¢uryp. Ilpumenars cBoiicTBa momobus B
MPAKTUYECKHUX 33/JayaX. YMETb MPUBOJUTH MPUMEPHI MOJ0OHBIX (UTYP B OKpPY)KarOIIeM
Mupe

6.5

[Tonmp30BaThcs TEOpeMaMu O MPOU3BEICHUM OTPE3KOB XOPJ, O MPOU3BEIECHUH OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTeIbHOU

6.6

6.7

ITonw3oBaThCA BCKTOpaMH, IIOHHMATb HX FCOMeTpI/ILIeCKI/Iﬁ n (1)I/ISI/I‘ICCKI/II7I CMBICII,
IMPUMCHATH UX B PCIICHUU I'€COMCTPHUYCCKUX U (1)I/IBI/II-IGCKI/IX 3aaa4. HpI/IMCHFITI) CKaJIIpHOC
MMPOU3BCACHUC BECKTOPOB IJI HAXOXKACHHWA NJIMH U YI'JIOB

ITonp30BaThCs MCTOJZIOM KOOpAMHAT Ha INIOCKOCTH, IIPUMCHATL €I0 B PCIICHUHU
TCOMCTPUUCCKUX U ITPAKTUYCCKUX 3adaY

6.8

Bianers NOHATHAMHM IPABMIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI TyTH
OKPY’KHOCTH M PaJMaHHON MEpBI YIVIa, YMETh BBIYMCIATH IUIOLAAbL KPyTrd M €ro 4acTeu.
IIpuMeHATH NOIy4YEHHBIE YMEHHUS B IIPAKTUYECKUX 3a1a4ax

6.9

6.10

HaxomuTe ocu uiaM UEHTPbl CUMMETpUU (PUTYp, NPUMEHATh IBUKEHHUS IJIOCKOCTH B
IIPOCTEUIINX CITYqasiX

[TpuMeHATh MOJIydEeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJEIN UIS
3a/a4 pPeaJbHOM >KM3HM U NPOBOIUTH COOTBETCTBYIOIIUE BBIYUCIEHHUS C NPUMEHEHHEM
10100USIM TPUTOHOMETPUUYECKUX PYHKIMH (TIOTIB3YSCh, II€ HE0OX0IMMO, KAJIbKYJISITOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
Hauvanbubie mnonsiTus reoMerpuu. Touka, mnpsiMasi, OTpPE30K, Jyd. Yroia. Buuabl yrios.
6.1 BeprukanbHble U cMmexHble yrabl. buccekrtpuca yria. JlomaHas, MHOrOYroJIbHHK.
[TapanmienpbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX
6.2 Cummetpuunbie ¢urypsl. OCHOBHBIC CBOWCTBA OCEBOM CHMMETpUHU. [Ipumepsl CHMMETpUU B
' OKPYKaIOLIEM MUDPE
6.3 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO IUPKYIsS U JuHelku. TpeyronpHuk. BeicoTa, Meauana,
' OUCCEKTpHCa, UX CBOMCTBA
6.4 PaBHOGe1peHHBIN U paBHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroabHUKa
6.5 CaolicTBa ¥ IPU3HAKKU paBHOOEPEHHOTO TpeyrojabHuKa. [Ipu3Haky paBeHCTBa TPEYrOJIbHUKOB
6.6 CBoiicTBa U MpPU3HAKU MapajuIeIbHBIX NpsMbIXx. CyMMa YIJIOB TpeyroibHUKa. BHenHue yrisl
' TPEYroJbHUKA
[IpssMoyronbHbIi  TpeyroapHUK. (CBOWCTBO MeIMAaHbl MPAMOYTOJIBHOTO TPEYrOJIbHUKA,
6.7 npoBeACHHOM K rTunoreHy3e. llpu3Haku paBeHCTBA NPSIMOYIOJIBHBIX TPEYrOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTrONbHUK € yIiaoM B 30°
6.8 HepaBenctBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,

TCOpPEMaA O 0oJIbIIEM yrie u OobLIeH CTOPOHC TPECYT'OJIbHUKA. HepHeHI{I/IKYJ'IHp M1 HaKJIOHHas

['eomerpuueckoe mMecTo Touek. buccekTpuca yria U cepeuHHBIN MEePIEeHANKYISP K OTPE3KY

69 KaK T€OMETPUYECKHE MECTa TOUEK
6.10 OKpy>XHOCTb U KpYT, XOp/ia U AUaMeTp, UX CBOWCTBA. B3auMHOe pacrnonoxkeHne OKpy>KHOCTH U
' npsmoil. KacatenbHast 1 cexyias K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIIHICaHHAas B yroJyi. Brimcannas u onucaHHas OKPY>KHOCTH TPEYTrOJbHUKA
8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKast Tpanenus, e€ cBoicTBa U npu3Haku. [IpsMoyronpHas Tpamnenus
6.4 Meton ynBoenus wmenuanbl. lleHTpanmbHas cummerpus. Teopema daneca u Teopema o
' MIPONOPIMOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [TonoOue TpeyroabHUKOB, Kod(¢unuent mnoxobus. IlpusHaku noA0OHMS TPEYroJIbHUKOB.

HpI/IMCHCHI/IC 1'[0,[[061/15{ IpU pCHICHUHN NPAKTUYICCKHUX 3a/1a4




6.7 @opmyITbl 1151 TUIOIIAAN TPEYToJIbHHKA, apajieiorpaMMa, poMOa 1 Tpaneuu
6.8 CgoiicTBa muiomnaaei reomerpudeckux Guryp. OTHOIIEHHE TUIOMAAEH MOI00HBIX GUTYP
6.9 Brruucnenue miomaznei TpeyroibHIKOB 1 MHOTOYT'OJIbHUKOB Ha KJIETYaToi Oymare
6.10 Teopema I[Tudaropa. [Ipumenenne reopems [Iudaropa npu penieHNU TPaKTUISCKUX 337129
6.11 CuHyc, KOCHHYC, TaHTEHC OCTPOTO yIila MpSIMOYIOJBHOTO TpeyrojabHuKa. OCHOBHOE
' TPUTOHOMETPUUIECKOE TOKIAECTBO. Tpuronomerpudeckre GyHkuu yrios B 30°, 45° u 60°
6.12 BrucanHublie ¥ IEeHTpAJIbHBIE YIJIbI, YTOJ MEKAY KacaTeIbHON U XOPAOW. YTJIbI MEKIY XOpAaAMHU
' U CEKYIUMU
6.13 Bnimcanubie 1 onMcaHHbIE YETHIPEX YT ObHUKH
6.14 B3aumMHoe pacrnionoxenue aAByx okpyxHocteil. Kacanue okpyxknocreit. OO1iue KacareabHble K
' JBYM OKPY>KHOCTSIM
9 KUIACC
Kon IIpoBepsieMbId 3JI€MEHT COAEPKAHUS
6 ['eomerpus
6.1 Cunyc, xocunyc, TaHreHc yriaoB or 0 go 180°. OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO.
' @DopMyIIbI IPUBEICHUS
6.2 Pemenne TpeyroapsHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. PelieHue npakTudeckux 3aad
' C UCIOJIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue nonobus. [1o1odne COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema o Mpou3BECHUN OTPE3KOB XOP/, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYILUX, TeOpeMa
' 0 KBaJ[paTe KacaTeJbHOM
Bekrop, mmmHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MMPOTHUBOIIOJIOKHO HAIpaBICHHBIE
6.5 BEKTOpBl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMd HajJ BEKTOpaMHU.
PaznoxeHne BeKTOpa Mo JByM HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKalsipHOE IPOU3BEICHIE BEKTOPOB, IPUMEHEHHUE JUTSI HAXOXKICHUS [UTHH U
' YIJIOB
6.7 JlekapToBbl KOOpIMHATBl Ha IUIOCKOCTH. YPaBHEHUS MNpPSIMOM M OKPYKHOCTH B KOOpAMHATaXx,
' nepeceyeHre OKPY>KHOCTEH U MpsIMbIX. MeTo1 KOOpJIMHAT U ero NpUMEHEHHE
6.8 ITpaBrIIBHBIE MHOTOYTOJIBHUKH
6.9 JmHa okpyXHOCTHU. ['pagycHas 1 paguaHHas Mepa yriia, BEIYMCICHUE UTHH YT OKPY>KHOCTEH
6.10 [Tnomanp kpyra, ceKTopa, CErMeHTa
6.11 JIBIKEHUST TUIOCKOCTH W BHYTPEHHHE CHMMETPUH GUTyp (dJIIeMEHTapHBIE MPEICTaBICHHUS).
' [TapannensHsiil nepenoc. IloBopot




INPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHOBe ®I'OC

YMeHne onepupoBarTh MOHATUSAMH: MHOXECTBO, IOJMHOXECTBO, ONEpallMy Haj
MHO’KECTBAMH; YMEHHE OIEpPUPOBATH MOHATHSAMH: rpad, CBI3HBIA rpad, AepeBo, LUK,
INPUMEHSTh UX MPU PELICHUH 33/1a4; YMEHHE UCIOJIb30BaTh rpaduieckoe mpeCTaBICHHIE
MHO>KECTB JJIs1 OMIMCAHUS PEAIbHBIX MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX
yueOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMH: OMNpENEICHUE, aKCHOMa, TEOpeMa, 0Ka3aTelbCTBO;
YMEHHE pAaclO3HaBaThb UCTHUHHBIC M JIOKHBIC BBICKA3bIBAHMS, MPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSMU: HATYpaJIbHOE YHMCIO, MPOCTOE M COCTaBHOE YHCIIO,
JIEIUMOCTh HATypaJIbHBIX YHUCEJl, NPU3HAKU JAEIMMOCTHU, LIEJI0€ YUCIIO, MOAYJb 4YUCIA,
OOBIKHOBEHHAsT JIpoOb M JecATUYHAas IpoOb, CTaHAAPTHBIA BUJ YHUCIA, PAIlOHAIBHOE
YUCIO0, HUpPpAlMOHAIBHOE 4YHCIO0, apU(pMETHYeCKHi KBaJpaTHbI KOpEHb;, YMEHHE
BBINOJIHATh JEMCTBUS C YMCIIaMH, CPaBHUBATh U YIOPSJIOYUBATh YMCIA, MPEACTaBIATH
YuciIa Ha KOOPAMHATHOM MPSIMOM, OKPYTJIATh YMCiIa; YMEHUE JIeNaTh MPUKUAKY U OLIEHKY
pe3ysbTara BBIYUCICHUN

YMeHue omepupoBaTh MOHATHUSMHU: CTENEHb C IENBIM IOKa3aTeleM, apupMeTHIeCKUi
KBaJpaTHBI KOpPEHb, MHOIOYIEH, ajireOpandeckas IpoOb, TOXIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOM CTeNneHu OOoJbllle €IUHULBI; YMEHHE BBIIOJIHATH PACUEThl I10
dopmynam, mpeodbpazoBaHUs LETBIX, IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUI U BBIPAXKEHUH C
KOPHSIMH, pa3lIOKCHUE MHOIOYIEHA HAa MHOXHTEIU, B TOM YHUCJIE C HUCIOJIB30BaHUEM
(dbopMyJ pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHUAMH: YHUCIOBOE PABEHCTBO, YpPaBHEHHE C OJHOM
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHUE peIaTh
JUHEHHbIE W KBaJpaTHbIE ypaBHEHUs, IPOOHO-pallMOHANbHBIE YpPaBHEHUS C OJHOMI
IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEHWHBIX YPaBHEHUM, JIMHEMHBIE HEPABEHCTBA M UX
CHUCTEMBbI, KBaJIpaTHbIE U JPOOHO-paIlMOHAILHBIE HEPABEHCTBA C OJHOW MEpPEMEHHOU, B
TOM YHUCJIE€ TIPU PEIICHUU 3a7a4 U3 APYTUX MPEAMETOB W MPAKTUUYECKHX 3a7ad; YMEHUE
WCIIOJIH30BaTh KOOPAWMHATHYIO TIPSMYI0O M KOOPJIWHATHYIO TUIOCKOCTH ISt M300paKeHUs
pelIeHN ypaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATUSIMU: (yHKUUSA, rpadux QyHKIMH, HYIH (YHKIUH,
MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHMsl, YObIBaHUS, HauOoJbIIee U
HauMeHbIllee 3HaueHus (yHKUMU; YMEHHE OINepUpoOBaTh MOHATHSIMH: MpsMas
PONOPLUMOHANIBHOCTh, JUHEHHass (QyHKIUSA, KBagpatuyHass GyHKUus, oOpaTHas
IPOMOPLUMOHANIBHOCTh, Mapaboia, rumnepdoya; yMeHHE CTPOUTh TpapuKd (QYHKIHM,
UCIMOJIb30BaTh TI'padUKU JUIsL OINpENeNeHUs] CBOMCTB MPOLIECCOB M 3aBHCUMOCTEH, A
peleHns 3a1a4d U3 JpYrux y4yeOHBIX MPEIMETOB U pealibHOW JKM3HU; YMEHHUE BbIPAXKaTh
dopMynaMu 3aBUCIMOCTH MEXY BEIUYMHAMU

YMmenune OIICPpHUPOBATH IOHATUAMU: IOCICa0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘—IeCKaSI u




reOMETpUUECKass IPOrpecCUd; YMEHHE HCII0JIb30BAaTh CBOMCTBA IOCIEAOBATEIBHOCTEH,
¢dopMynbl cyMMBI M OOIIEro WieHa MPH PEUICHWHU 3ajad, B TOM YHCIe 337ad U3 JAPYIHX
y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemarh 3ajauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha MPOLEHTHI, JOJM U YaCTH,
JBIDKEHUE, paboTy, IIEHy TOBAapOB M CTOMMOCTh MOKYIOK M YCIYT, HAJIOTH, 3aJaudl U3
0o0acTH ympaBlieHHs JIMYHBIMH M CEMEHHBIMH (HMHAHCAMH), yMEHHE COCTaBISATh
BBIDAKCHMSI, YPABHEHUsS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBUIO 3a/]add, HMCCIEI0BATh
HOJIy4EHHOE PELIeHHE U OLIEHUBATh MPaBAONOJOOHOCTb MTOJIyYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh HOHATHAMH: QUTypa, TOUKA, OTPE30K, IpsAMas, JIy4, JJOMaHasi, yro,
MHOTOYTOJIbHUK, TPEYTrOJbHUK, PAaBHOOECIPEHHBIH W PAaBHOCTOPOHHUN TPEYrONbHUKH,
OpSMOYTOJIBHBIM  TPEYrojJbHHK, MeAWaHa, OMCCEKTpUca U BBICOTA TPEYrOJNbHHUKA,
YeThIPEXYTOJbHUK, NapajuleIorpaMM, poMO, NpPSIMOYTOJIbHHUK, KBaapaT, Tpareuus;
OKPY’KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UTypamMH; yMEHUE
pelaTs 3a7a4d, B TOM YUCIIE U3 NOBCEIHEBHOM JKU3HU, HA HAXO0XACHUE T€OMETPUYECKUX
BEJIMYMH C IPUMEHEHUEM U3YUYE€HHBIX CBOICTB (hUryp u GpakToB
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YMeHue onepupoBaTh MOHATUSIMH: PABEHCTBO (HUIYp, PABEHCTBO TPEYrOJIHHHUKOB;
[ApAJUICIIBHOCTh M IMEPIHEHIUKYISIPHOCTh  NPSMBIX, YLOJI  MEXAY  MPSIMBIMH,
NEepIEHIUKYIIAP, HAKIOHHAs, HpoeKuus, nojxodue ¢uryp, nogoOHbIE TPEYroJIbHUKH,
CUMMETpUS OTHOCHUTEIBHO TOYKM M TMPSAMOM; YMEHHE paclo3HaBaTb paBEHCTBO,
CUMMETPUI0O U Tojobue ¢uryp, mapauleIbHOCTb U MEPHEHIUKYIIPHOCTh HPSIMBIX B
OKPY’KaIOILlEM MUPE

YMeHue ornepupoBaTh MOHATUSMU: JIJTMHA, PACCTOSHHE, Yrojl (BEIMYMHA YIJIa, CUHYC U
KOCHUHYC yIja TpEyrojlbHUKA), IUIOIIAAh; YMEHHUE OICHMBATh pa3Mepbl MPEIMETOB H
00BEKTOB B OKPY’KAIOIEM MHpE; YMEHUE MPUMEHATH (OPMYIbI MMEPUMETpPa U IJIOLIAAH
MHOTOYTOJIbHUKOB, [UIMHBI OKPYXXHOCTU M IUIOHIaAM Kpyra, oObeMa MpsSMOYTOJIbLHOTO
napajuiejenuneaa; yMeHue NpUMEHSTh NMPU3HAKU PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMME VIJIOB TpeyrojbHHKa, TeopeMy lludaropa, TpuroHoMeTpuiecKkue COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TIIOIIAAeH

YMmeHue n3o0paxxath IIOCKHE PUTYpBl U UX KOMOMHALIUH, IPOCTPAHCTBEHHbIE (PUTYPHI OT
PYKH, C TIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY
WINA CUMBOJIBHOMY OITHUCAHHUIO

YMenue onepupoBaTh NOHATHUSIMU: NPSAMOYTOJIbHAs CUCTEMA KOOPAWHAT; KOOPAMHATHI
TOYKHM, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpAa HA YHUCIO, CKAIIPHOE
MPOM3BEJCHUE BEKTOPOB; YMEHUE HCIOJb30BaTh BEKTOPbl M KOOPAWHATBI IS
MPEJICTABICHUS TaHHBIX U PEIICHUs 3a/1a4, B TOM YUCIIE U3 APYTUX yU4EOHBIX MPEIMETOB U
peanbHOU KU3HU

YMeHue onepupoBaTh MOHATUSIMH: CTOJOWKOBBIE M KPYTOBBIE JUMArpamMmbl, TaOJIMIIbI,
cpeaHee apupMmeTHyeckoe, MeauaHa, HauOoJblllee W HaMMEHbIIEe 3HAYeHUs, pa3Max
YHUCIOBOTO HaboOpa; yMEHHE U3BJeKaTbh, HWHTEPIPETHPOBATE M IMPEoOpPa30OBBIBATH
UH(OPMALIKIO, IPEACTABICHHYIO B Ta0IUIaX U Ha TUarpaMMax, OTpakarollylo CBOWCTBA U
XapaKTEPUCTUKH PEANBHBIX IIPOLIECCOB U SBICHUW; YMEHHME DPACIIO3HABATh W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLIEM MUPE

YMeHue onepupoBaTh MOHATUSAMH: CIY4YalHBIH ONBIT (CIy4aifHBIH SKCIIEPUMEHT),
3JIEMEHTApPHOE COOBITHE (3JIEMEHTApHBIN MCXO0/1) CIIy4aifHOrO OMbITa, CIy4yaiiHOe COObITHE,
BEPOSITHOCTb COOBITUS; YMEHHE HAaXOAUTh BEPOATHOCTH CIyYalHBIX COOBITHH B OIBITAX C
PaBHOBO3MOXXHBIMU JJIEMEHTAapHBIMU COOBITUSIMU; yMEHHE pelaTh 3a7aud METOJOM




OpPraHW30BaHHOTO Tepedopa W C UCIHOJIb30BAaHUEM IMpaBWIA YMHOXKCHHS, YMCHHE
OIICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI W SIBJICHUN, MOHUMATh POJIb MPAKTUYCCKH
JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO C
MOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YUCEN U €r0 POJIBIO B
MaCCOBBIX SIBIICHUSX
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YMeHue BBIOMpATh MOAXOASIINN W3YYEHHBI METOJ U PELICHUs 3a/1adyd, NMPUBOIUTH
IIPUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE M KU3HHU, PACIIO3HABaTh
[IPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, OIMCHIBATH OTIEIbHBIC BBIAAIOIIMECS
pe3ynbTaThl, OJYYEHHBIEC B XOJ€ Pa3BUTHUA MAaTEMaTUKU KaK HaAyKH, IPUBOAUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITUN U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU NCTOPUU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO
MATEMATHKE

Kon IIpoBepsieMblii 31eMEHT COeP:KAHUSA

1 UYucna 1 BBIYUCIICHUS

11 Harypanbsnsle u nensie yucna. [Ipu3Haky 1enMMOCTH LEIIbIX YUCE

1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC NTEPUOTNUECKHUE TPOOH

1.3 Panmonanehbie yncna. Apudmernyeckue onepanuu ¢ palroHaIbHBIMHU YUCIaMU

14 JeiicTBuTenbHBIC Yrchia. Apu(METHIECKIE ONIEPAlUU C ICHCTBUTEIBHBIMU YHCIAMHU

1.5 [TpuOnmxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI
2 AnrebpanyuecKue BHIPAKCHHS

2.1 BbykBeHHbIe BbIpaKeHUs (BBIPAXKCHUS C TIEPEMEHHBIMH )

2.2 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ palnoHaIbHBIM 1moka3areiaeM. CBOMCTBa CTEICHU

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. JlelcTBus C¢ apudMETHYECKMMH KOPHSIMHU

25 HaTypaJIbHOH CTEeTeHH
3 VYpaBHeHUs U HEpaBEHCTBA
3.1 Lenbie u 1poOHO-panoHANBHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Llenbie 1 1pOOHO-paLMOHANIEHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucioBble MOCIEA0BATEIBHOCTH
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs TOCIEI0BATELHOCTEN
4.2 Apudmernueckas 1 reomeTpuyueckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
5) OyHKIMH
@OyHk1us, cnocoObl 3ananus GyHkuu. I'paduk ¢pynkunu. O61acTb onpenesieHus 1 MHOXKECTBO
51 3HaueHud ¢yHkumu. Hymu  ¢yHkumn. IIpoMexyTKn  3HAaKOMOCTOSHCTBA. IIpomexyTku
o MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U MUHHUMYMBbI GyHKIHH. Hambonbinee m HamMeHbIIee
3Ha4YeHHEe PYHKIIUU HA IPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOii U TUIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBa

7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu

7.4 OKpy>XHOCTb U KpYyI'

7.5 V3MepeHne reoMeTpuIecKiX BEIMIHH
7.6 BexTops! Ha TIOCKOCTH
8 BeposITHOCTh B cTaTUCTHKA

8.1 OmnucarenpHas CTAaTUCTUKA




8.2 BepositHOCTB
8.3 KomOuHaropuka
8.4 MHuoxecTBa

8.5 I'padbr




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* ['eoMetpus; yrinyoaeHHoe ooyuenue, 9 kinacce/ Mep3sisik A.T'., [Tonskos B.M.; mox
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii ieHTp « BEHTAHA-I'PA®y»; Akimoneproe obmectBo «M3marenbcTBo

«IIpocsenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» ['eoMeTtpus; yrioyoaenHoe ooyuenune, 9 kiacce/ Mepsnsak A.T'., [Tonskos B.M.; mox
penakuueit [Togonsckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y; AkunonepHoe o61iecTBo «M31aTenbCcTBO

«ITpocsenieHue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://workprogram.edsoo.ru
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