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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [|eHHOCTh M3ydeHusi TeOMETpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]1ay, BCTPEUYAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOn&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«UYeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropuss BO3HUKHOBEHUsS M pa3BUTHA TreoMeTpud. HadanbHble ITOHATHSA
reomerpun. Touka, mpsiMasi, OTpe3ok, ayd. IloHstue 00 axcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocte W yroia. Buael yrinos. HM3MepeHune BenUYUH — YIVIOB.
BeprukanbHble U cMexHBIE YIUIbl. [lapaniensHble U NEPIEHIUKYISPHBIE NIPSAMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBblii W BTOpPOM NPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IJIMHE TOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUU HEEBKIWIOBOM Treomerpuu. CBoiicTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.



OxpyxKHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, IuaMeTp, Xop/Ja, UX CBOMCTBA. B3auMHOE pacnojoKeHHe OKPYKHOCTH U
npsamoil. KacarenpHas M cekymiass K OKpPYKHOCTH. OKpPY>XHOCTb, BIIMCAaHHas B
yroit. IIpocTeiiine nocTpoeHus ¢ HTOMOIIBIO IUPKYJIS U TUHEUKHU.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUYECKOM MecTe To4eK. [Iprumepsl reoMeTpuyecKkux Mect
TOUYEK Ha IJIOCKOCTH. buccekTpuca yria v cepeAMHHBIN NepIEHAUKYIISP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
HEHTP. MeTo reOMETpUUECKUX MECT TOUEK IPU PELIEHUH FEOMETPUUECKUX 3aa4.

ITocTpoenusi ¢ NOMOIIBIO HUPKYJIS U JUHEHKH

Uctopuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3aJ1ayy Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOCHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenus, €€
cBoOMcTBa U pu3HaKu. [IpsimoyrosibHas Tpaneuus. CpeaHsist TMHUS TPANCLHH.

CpenHsast nTUHUS TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAHbl TPEYTrOJbHHKA.
TeopeMa o0 mepeceyeHun MeuaH TPEYTrOJIbHUKA.

Teopema @aneca, TeopemMa O MNPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 TPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

IMoxoome

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. Ilpusznaku mnomoOus
TpeyroabHuKoB. [IpuMeHeHue mMOa00us MpU PEIICHUH TEOMETPUUECKUX U
MPaKTUYECKUX 3a]1a4.

Iiiowmans

[Tousatne o mmromaau. CBoOWMCTBAa IUIOMIAACH TEOMETPHUECKUX (DUTYD.
[Ipocreiime GpopMynbl 17 IO TPEYroJbHUKA, MapajiesorpaMma, poMoa u
Tpanenuu. [nomanu nogoOHbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMEHTbI TPUTOHOMETPUH



CHHYC, KOCHHYC, TAQHI'€HC W KOTAHIE€HC OCTpPOro yria MpsSMOYTrOJbHOTO
TpeyrojbHuKa. TpuroHomerpuueckue QyHknuu yriaoB B 30°, 45° u 60°.
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO

BrincanHble M LIEHTpaJbHBIE YIJIBI, YTOJ MEXIY KacaTelbHOM M XOpJOM.
VYriel MeXIQy XOpAaMH M CEKyIIMMH. BIUCaHHbIE M ONUCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIMCAHHOIO
4eThIpEXYrojibHUKA. B3anMHoe pacronoxkeHue nByX OkpyxHocTell. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KVIACC

Pemienue TpeyroJibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° mo 180°. OcHOBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
IIPaKTUYECKUX 334 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

TpuronomeTpuyeckue dopMmynsl s IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYroJdbHUKA B OKpYyKHOCTU. Teopema o
MPOU3BEJCHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Npu penieHur reoOMEeTPHUYECKUX
3anad. Teopembl UeBnl 1 Menenast. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NPSAMOW Ha IJIOCKOCTHU. YTJI0BOM KOA(DPUIMEHT U cBOOOAHBIN
YIeH, UX TreoMeTpuyeckuil cmbica. [lapamienbHOCTs W NEePHNEHIUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHHE OKPYKHOCTU. HaxoxaeHue 1iepeceueHuid OKPYKHOCTEN W
NpsIMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKHA A0 npsimoid. ITnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3ajayax.

BexTopsl

BekTopbl Ha miockocTu. ClOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJibHUKA U NapajijiesiorpaMma. Y MHOKEHUE BEKTOpa Ha yucio. KoopanHaTsl



BekTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[Tonsitue o Oasuce (Ha IUIOCKOCTH). PasnmokeHHWsI BEKTOPOB IO Oas3wucy.
CkaJsipHOE TIPOW3BEIACHUE BEKTOPOB, T€OMETPUYECKUI CMBICI W BBIPA)KCHHE B
JEKapTOBbIX KoopAauHaTaxX. JMCTpUOYTHMBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkamsipHO€ TpOM3BEACHUE M MNpOoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro
NPOU3BEIACHUSI BEKTOPOB [UIl HAXOXKIAEHWUS [JJIMH W yrjaoB. Pemenue
reOMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUSL.

JIJIMHA OKPY/KHOCTH U IUIOIIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyKHocTed. Ilmomans kpyra,
CeKTOpa, cermeHTa. Mctopuueckue cBeieHrst 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IUIOIIAHN KPYTa.

JIBHKEHU S TIOCKOCTH

[enTpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpuuHble Qurypsl. [1oBopoT.
OceBas cummeTpus. OUrypbpl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwxeHHss W ero cBoiictBa. PaeHcTBO ¢uryp. Ilpossienus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommozunuu
NBUWKEHUH (mpocteiimue npuMepsl). [[puMeHeHrne B reoMeTpUYecKHX 3a/1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEHM JKU3HU MJIs YCHEIHOM NpodeccuoHalbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN €SI TEIbHOCTH;



6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAaHMUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

OpHEHTalMel Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU U1 pELICHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) apanTanuM K M3MEHAIUMCSH YCJIOBHAM COLMATBHOM M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HaHWs, HABBIKM U KOMIICTEHLIUU U3 OIIBITA IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTAX M SBJICHUAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh AEPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
NEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUICHMM MEXIy TMOHATUAMH, (HOpMyIHpOBATH



OTIpe/IeNICHUs TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(aKkTOB, BBICTpauMBaTh APTYMEHTAIINIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4eCKOW WHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOTO  HAOJIOACHMS,  MCCIEAOBAHUSA, OKCIEPUMEHTAa, OLICHUBAThH
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

POTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IPOLIECCa, & TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITH  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMUY;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TMPEITIOKEHHBIM WIIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOILIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAIIEJICHHbIE Ha TIOHMCK
pELIEHHUs], COMOCTABJISTh CBOU CYXKIEHUS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIBTATHl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aj1ady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpHUN;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTEeMaTUYECKUX 3ajay, MNPUHUMATH IEJb
COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATH OPraHU3allii0 COBMECTHOM paboTHI,
pacmpenenaTb BUIIbI paboT, JOTOBapHBAaThCS, OOCYKIATh MPOLIECC W PE3yJIbTaT
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax paboThl (0O0CyXaeHus, 0OMEH MHEHHH,
«MO3TOBbIE IITYpMbD» W UHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUH pe3yiabTaT 0
KputepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBHS
Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM pEIICHMS 3anadd (WiId €ero
4acTh), BBIOMpaTh CHOCOO pelleHHs € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh CIIOCO0AaMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara

peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;
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NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH IIOCTABICHHOM LIENH U
YCIOBUSIM, OOBSACHATH NIPUUHUHBI JOCTUKEHUS WM HEJOCTHKEHUS L€, HAXOAUTh
OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIp@XXaTh AMOLMU TPH H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a4a4H.

INPEAMETHBIE PE3YJIBTATDBI

K koHI1y 00y4yeHus B 7 kiaacce 00y4aromunics MOJIyYUT CIETYIOIINE TPEIMETHBIE
PE3YJbTaTHI:

Pacrio3HaBaTh HW3y4Y€HHBIE TE€OMETPUYECKHE (UIYpBI, ONPENEHsITh HUX
B3aMMHOE pPacCIOJIOKEHUE, H300paXaTb TIE€OMETpUYECKHE (DUTYpBI, BBINOJIHATH
YepTEKU [0 YCIOBUIO 3anaud. M3mepsaTb JMHEHHBIE W YIVIOBBIE BEJIIMYMHBI.
Pemrars 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTp NPUKUAKY U OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nnuarh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh YEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB MIPU PEILIEHUH 3a]1a4.

[IpoBOAUTE JOTMYECKUE PACCYKACHUS C MCIIOJIB30BAHUEM T'€OMETPHUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenensath napawiedbHOCTh NPAMBIX C IOMOIIBIO YTIIOB, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PAaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU J0 TOUEK APYTrOr MPSIMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YHMCIIOBbIE U OYKBEHHBIE 3HAUCHHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MPsAMBIX CEeKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecrta touek (I'MT). Omnpenensite
OMCCEKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
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Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEP/KICHUN U IIPU PEIICHUH 3a/1a4.

@OopMyIMpPOBATh ONPEAECIEHUS OKPYKHOCTM WU Kpyra, XOpJAbl M JUAMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IPUMEHATH
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJIBL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYIOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

BiageTs moHATHEM KacaTeJIbHOW K OKPYXKHOCTH, IOJIb30BAThCSI TEOPEMOM O
NEPIIECHINKYJIIPHOCTA KAacaTENbHOM U paauyca, MPOBEIEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHSATH 3TO B PEILIECHUU T€OMETPUUECKUX 3a1a4.

JlokaspiBaTh M IPUMEHATH IPOCTEUIINE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX NMPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOILIBIO LIUPKYJISI U
JIMHEWKHU.

K koniy oOyuyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CJICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
M0JIb30BAaThCA MX CBOMCTBAMM IIPU PEILIEHUH I€OMETPUUYECKUX 3ajad. Paznuyarth
MPU3HAKU W CBOWCTBA MapajuiesiorpaMmma, pomOa 1 MpsSIMOYTOJIbHUKA, JT0KA3bIBATh
WX U YBEPEHHO NMPUMEHSTH MPHU PEIICHUH T€OMETPHUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Bnanets noHsTHEM CcpeqHEN JTUHUU TPEYTrOJIbHUKA U Tpareluu, MPUMEHSThH
UX CBOMCTBA NpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcmonp3oBaTh TeopeMy
dasieca U TeOpeMy O MPONOPLUUOHANBHBIX OTpPe3KaxX, MPUMEHITh UX JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Pacro3naBaTh 1EHTpAJIbHO-CUMMETPUYHBIC (PUTYpHl U HCIOJIB30BATh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Bnanets moHsATUSMH 1OA00MS TPEYroOJAbHUKOB, Kod(duuueHnta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. IMeTh npencraBiieHue o
npeoOpa3oBaHuu MOA00MsS U O MOMO0OHBIX (urypax. [lombp3oBaThCcsi MpU3HAKAMU
no/100us TPEYroJIbHUKOB MpPU PEHIeHUH TFeoMeTpuueckux 3aaad. [lokaspiBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHnsaTh mogo0ue B MPaKTUYECKUX 3aadax.
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BeiBomuTh W uCHONB30BaTh mIpocTeiimme (opMynbl A8 IUIOLIAAd
TPEYTOJbHUKA, MapajuiesiorpaMMa, poM0a 1 Tpaneuuu. BerauciasaTe (pa3indyHbIMUA
cnocobaMu) TUIOHIAAb TPEYroJbHUKA W TUIOMIATd MHOTOYTOJBHBIX (UTYD
(monb3ysich, T€ HEOOXOAWMO, KAIbKYJISTOPOM). 3HaThb OTHOIICHHE IUIOIIAJCH
NOJIOOHBIX (UIyp U NPUMEHSATh NPU pEHIeHMH 3ahad. [IpUMeHATH MmonxydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Brmagets MOHATHEM BIMCAaHHOTO M LEHTPAJIBHOIO YIUIA, YIVIA MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPHU PEILICHUH 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEabHOW JKU3HU U MPOBOAUTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHniry 00y4yeHus B 9 ki1acce 00y4aromuics MoIyquT CIEAYIONUe MPeIMETHbIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIJIOB, YMETh HAXOAUTh C UX
MOMOIIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHbI
U YTJIBI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonws3oBaThes GpopMysiaMu TPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM ISl HAXOXJICHUS COOTHOLICHUN MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX IS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHHUKOBY),
P PEIIEHUH TEOMETPUUYECKUX 3anad. [[puMeHsTh MNOJIydeHHBbIE 3HAHUS TPU
PEILICHUH MTPAKTUYECKUX 3a7a4.

[IpUMEHATh TPUTOHOMETPUIO B 3aJ1a4axX HA HAXOXICHUE TIOLIAAN, BBIBOAUTD
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOIIAIU TPEYTOJIbHHKA,
napasuiesiorpamMma, pom0a, Tparneuuu, BEIBOAUTE U IpUMeHATh hopmyiny ['epoHa u
dbopmyIy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmers mnpencraBieHue O TOMOTETHH, MPUMEHSITh B IMPAKTHYECKHUX
CUTYyaLUsIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEeMbl O BIHMCAHHBIX YIJAX, YIJIAX MEXIYy XOpAaMH
(CeKyIIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJIOH MIPU PEIICHUH T€OMETPUIECKUX
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3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O NPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Brnagete moHATMEM KOOpPAMHAT HAa IUIOCKOCTH, padoTaTh C YpPaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerp MNOHATHAMM YIJIOBOTO KO3(QQUIMEHTa U
CBOOO/IHOTO 4JI€HA, MOHUMAaTh WX TIE€OMETPUYECKHH CMBICI U CBS3b YIVIOBOTO
KodduimeHTa ¢ BO3pacTaHMEeM W YObIBaHHMEM JUHEHHONW GQYHKIUH. YMeTb
pemath METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIEHANKYJIIPHOCTBIO IPSIMBIX, IEPECEYEHUEM IPSAMBIX, HAaXOXKJICHUEM TOYEK
IIEPECECUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKIACHHUs IIEPECEYEHUU OKPYKHOCTEW M NpsMbIX. Braners
dbopMmynamMu paccTOSHHS OT TOYKM JO MPSMOM, IUIOHNIAJAM MapajuiesiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM mowmaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IIpU  pELIeHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3amad. [IpuMeHsITp MeTox KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMU BEKTOPOB. YBEPEHHO I10JIB30BATHCSA
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

Hmets npencraBieHue o 0a3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI O
O0asucy. PackiangpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOIydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspPHOTO NPOM3BENECHUS BEKTOPOB, MOHMMATh €rO
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh IUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BENEHUS
U €r0 CBA3b C NMPOEUUPOBAHUEM. [[pUMEHATH CKaNSIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO npou3BeneHus. Vcrnomp30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pu3ndeckux 3agadax.

Bragete NOHATHSMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATh MUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHUS NPU
pellIeHNH TPAKTHUYECKUX 3aJady. 3HATh HUCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPY>KHOCTH U ILTOIIAAU KPYTa.

HNmets mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKEHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTyp, LEHTPhl MOBOPOTA, HAXOAUTH
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KOMIO3UIMK TMPOCTEUIINX MpeoOpa3oBaHuil. [IpuMeHsATh ABMXKEHUS TMIIOCKOCTU
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM IO0A00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HE00X0IMMO, KaJIbKYyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimne
reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edso0.ru/78c146¢c4
N3mepenne reoMeTpuiecKux BETUYUH
bubmuoreka [IOK
Tpeyrobitir 19 1 https://m.edsoo.ru/78c146¢c4
[TapamnensHocTh. CymMMa yrioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
[IpssMoyTONBHBIE TPEYTONIBHUKHI 7 bubmmorexa [JOK
PAMOYT peyr https://m.edsoo.ru/78c146¢c4
['eomeTpuueckne HepaBeHCTBA 5 1 bubmorexa HOK
P P https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue mecta
TO‘Ipe}IZ)KHOCT OCHUS C iOMo bIO LIUPKYJIS 18 1 bubmorexa HOK
L p HIPIO HHPKY https://m.edso0o.ru/78c146¢4
Y JIMHEHKH
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 Herbipexyronpiiki 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 YTIuibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubnnoreka [JOK
6 N 10 1
3HaHUU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Peruerue Tpeyroabuuios 22 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
2 Hozobue TpeyroeHuion 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox koopauHar 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 1 https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
> JLTHHa OKpYARHOCTH H IUIOWAIE Kpyra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JIBHDKEHHA MA0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

I'eomerpus

Pacno3naBaTh H3ydeHHBIE Te€OMETpUYECKUE (UTYpPBI, ONPENENSITh HUX
B3aMMHOE  pACIHOJIOKEHUE, H300paxkaThb TreoMeTpUuYecKue  (QUrypsl,
BBITMOJHATH YEPTEKH 0 YCIOBUIO 3a7auu. V3MepsATh JIMHEHHbIE U YTIOBbIE
BeJIMYMHBI. PemiaTe 3ajauM Ha BBIYMCIEHUE UIMH OTPE3KOB M BEJIMYUH
yIJIOB

Henate rpyOyi0 OLEHKY JUHEHHBIX M YIVIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSIKY BETUYUHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1adam

Ilonb30oBaTbcs INpU3HAKAMU PAaBEHCTBA TPEYrOJIbHUKOB, HCIIOIb30BATh
IPU3HAKW U CBOMCTBA PaBHOOEPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU
3a1a4y

IIpoBOIUTE JTOTMYECKUE PACCYKACHUSA C UCIIOIB30BAHUEM I€OMETPUUECKUX
TeOpeM

6.6

[Tonp30BaTbCsl MpPHU3HAKAMM PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIOTEHY3€ MPSIMOYIOJBHOIO
TPEYrOJIbHUKA, B PEILICHUH N'€OMETPUYECKUX 3a1a

6.7

OnpenensaTb NapalieIbHOCTh MPSAMBIX € IOMOULIbIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMH cekymas. OmnpeaensTe NapauIeIbHOCTh MPSAMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MOPSIMOWM JO TOYEK
JIPYrou npsMou

6.8

6.9

6.10

Pemrate 3amaun Ha kieTyaToi Oymare

[TpoBOIUTH BBIYMCICHHUS M HAXOAWUTh YHMCIOBblE M OYKBEHHBbIE 3HAYCHMS
YyIJIOB B TEOMETPUYECKHMX 3a/JadaXx C MCIOIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, 00Opa30BaHHBIX MPHU
NEpPECeYeHN  [BYX  NapajuleJbHBIX  MNpsAMBIX  ceKymed. Pemarts
MPAKTUYECKHE 3a/1a4ll Ha HaXO0X/ICHUE YTJIOB

Brnagers noHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACIATh
OMCCeKTpUCY yIJIa U CEpelUMHHBIA TNEPHeHIUKYISIp K OTPEe3Ky Kak
TEOMETPUUECKHUE MECTA TOUEK

6.11

DopMynMpOBaTh ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JTHaMeTpa
OKPY’KHOCTH, IIOJIb30BaTbCs HMX CBONCTBAMH. YMETh IPUMEHATH 3TH
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CBOMCTBA IIpU PEILICHUH 3a7a4

Bianete NOHATHEM ONMCAHHOW OKOJO TPEYrOJbHHKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaThest (hakTaMu O TOM, YTO OUCCEKTPHUCHI

6.12 VJIJIOB TPEYTONbHUKA TMEPECEKAIOTCS B OJHOM TOYKEe, U O TOM, 4TO
CepeIMHHBIC TIEPIECHIUKYIISAPbI K CTOPOHAM TPEYTOJIbHUKA MEePECeKaroTCs B
OJIHOU TOYKE
Bragets moHATHEM KacaTeNbHOH K OKPY)KHOCTH, IOJIb30BATHCS TEOPEMOH O
6.13 NEPIEHINKYIIPHOCTH KacaTeIbHOM M pajuyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonp30BaThcss  MPOCTEHIIMMH ~ TEOMETPUYECKUMH  HEPaBEHCTBAMH,
' HOHUMATh UX MPAKTHYECKHI CMBICI
6.15 [IpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MOCTPOCHHS C MOMOIIBIO IUPKYJIIS
' ¥ JIMHEAKH
8 KIIACC
Kon y
IIpoBepsiemble nNpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsAEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHusA
pe3yjabTara
6 I'eomerpus
6.1 Pacno3HaBate OCHOBHBIE BHIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
' MIOJIb30BATHCS X CBOMCTBAMHM MIPH PEUICHUH TEOMETPUUYECKHX 33124
6.2 [TpuMeHATH CBOWCTBA TOYKM NEpPECcEeUYEeHUs] MEAMaH TPEeyroyibHUKa (LeHTpa
' Macc) B pElIEHHH 3a/1a4
Brnanets moHsATHEM CpeAHEH JIMHUM TPEYroJbHUKA U TPANelUH, TPUMEHSThH
6.3 UX CBOMCTBa NpU pEIIEHUH TeoMeTpuyeckux 3anad. [lonb3oBaThes
' Teopemoit daneca 1 TeopeMoit 0 MPONOPIIMOHATIBHBIX OTPE3Kax, IPUMEHSATh
UX JUUTSL pELICHUS] MPAKTUYECKHX 3a/1a4
6.4 [lpumeHsTh  TpU3HAKM  TOAOOHMS  TPEYTONBHUKOB B PEIICHUU
' reoMEeTPUYECKUX 3a/1au
[Tonb3oBarbest Teopemoit Iludaropa ans pemieHUs T€OMETPUUYECKUX U
6.5 npakTH4eckux 3amad. CTpOUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTUYCCKUX
' 3ajjadax, CaMOCTOSITENIFHO JeNaTh YepTEK M HAXOAWTh COOTBETCTBYIOIIHE
JUTAHBI
Bnameres moHATHSAMH CHHYCAa, KOCHHYyCa ¥ TaHTEHCa OCTpPOTrO yria
6.6 NPSMOYTOJIBHOTO TpEeyrojbHHUKA. [l0Nb30BaThCS ITUMHU TOHATHSAMH IS
peIIeH sl MPaKTHYECKUX 33124
Bbruncnste (pa3aumyHbpIME crioco0aMu) TUIONIAlb TPEYTOJbHUKA U TUIOIIAIN
6.7 MHOTOYTOJIbHBIX (GUTyp (HOJB3YACh, IZleé HEOOXOJUMO, KaIbKYJISITOPOM).

IIpuMeHATh MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax
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6.8

Brnaners MOHATHUAMM BOMCAaHHOTO M LIEHTPAJIBHOTO YIJIa, HCIOIb30BAThH
TEOPEMBI O BIUCAHHBIX YIJIaX, yriaXx MeXAy XOpAaMu (CEeKYIIMMHU) U yriie
MEX]1y KacaTelbHOM U XOpA0H NPy PEelICHUH TeOMETPUYECKUX 3a/1a4

6.9

6.10

Bitamers NMOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IIPUMEHATh CBOMCTBA
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3aa4

[IpuMeHsATh MOy4YeHHbIE 3HAHUSA Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOAETH JUIi 3aJad pPealbHOW XHM3HM M IPOBOIUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TIPUMEHEHUEM I0I00USN TPUTOHOMETPUH (IOJB3YACh, TIe
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

I'eomerpus

6.1

6.2

6.3

3HaTh TPUIOHOMETPUYECKHE (DYHKIUHM OCTPHIX YIVIOB, HAXOAUTh C HX
NOMOUIbIO  pa3IMYHbIE  3JEMEHTHl  IPSAMOYIOJbHOTO  TPEYTrOJIbHHUKA
(«pelieHue MNPSAMOYTOJBHBIX TPEYrOJbHUKOBY). Haxoauth (¢ MOMOIIBIO
KaJbKYJISITOPa) JUTMHBI U YTIIBI [T HETaOJIMYHBIX 3HAYEHUH

ITonp3oBaThCs (I)OpMy.]'IaMI/I IMPpUBCACHUA n OCHOBHBIM
TPUTOHOMETPHUUYCCKHUM TOXKIACCTBOM JI HAXOXKACHUS COOTHOIICHUM MCKIAY
TPUTOHOMECTPUYCCKUMH BCINYHNHAMU

Hcnons30BaTh TCOPEMbI CHHYCOB W KOCHHYCOB IJId HAXOXICHUA

pPa3IMYHbIX S3JIEMCHTOB TPCYIOJIbHUKA (((pCH_IeHI/Ie TPGYFOJIBHI/IKOB»),
MPUMCHATH UX IIPU PCIICHHUU I'€OMCTPHUICCKUX 3adavd

6.4

6.5

Brnagers monaTHsMH —npeoOpa3oBaHHs MOJ00Ms, COOTBETCTBEHHBIX
37eMeHTOB NoJ00HBIX (uryp. Ilonb3oBarbcsi cBoHcTBaMHM  MOJ00US
MPOU3BOIBHBIX (GUTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAWTH YIJbl Y
no00HbIX (uryp. IlpumeHsTs cBoiicTBa MOJO0MS B MPAKTUUYECKUX 3a7ayax.
YMeTh NpUBOAUTE MPUMEPHI TOJJOOHBIX (PUTYP B OKPY’KAIOLIEM MUDE

ITonap30BaThCs TECOpEMaMun (o) MPONU3BCACHUN OTPE3KOB Xopna, 0
MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTeC KacaTellbHOM

6.6

[Tonb30BaTbCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUN U (PU3NYECKUI
CMBICJI, IPUMEHATh UX B PEHICHUH F'€OMETPUYECKUX U (PU3NYECKUX 3a/]ad.
[IpuMeHATh CKAIIpHOE MPOU3BEJICHNE BEKTOPOB JUISl HAXOXKJICHHUS JUIMH U
yIJI0B

6.7

6.8

ITonap30BaThCs METOIOM KOOpAWHAT Ha IIJIOCKOCTH, IMPUMCHATH €TI0 B
PEIICHHUU T'COMECTPUYCCKUX U MMPAKTUICCKUX 3ada4

Bnagets moHATHSIMH MMPaBUJIIBHOT'O MHOTOYI'OJIbHUKA, JJIMHbI OKPY>KHOCTH,
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JUIMHBl YT OKPY)KHOCTHM U paJMAaHHON MEpbI yria, YMETb BBIYMCIATH
IIomaas Kpyra W ero yacrteil. IlpumeHsATP noJlydeHHBbIE yMEHUS B
MIPAaKTUYECKUX 3a/1a4ax

Haxomute ocu WM LEHTPbl CUMMETpUHM (GUTYp, NPUMEHSTH JBHKEHUS

6.9

IJIOCKOCTHU B IPOCTCUIIHUX CITydasAX

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAaHUA Ha IMPAKTHKE — CTPOUTh MaTEMAaTUYCCKHC
6.10 MOACIn AJiA 3aJad pCaHBHOﬁ KHN3HHU M IIPOBOJHUTH COOTBETCTBYIOIIHMEC

BBIUMCJICHHSI C MPUMEHEHHEM IOJ00USU TPUTOHOMETPUYECKUX (DyHKIMI
(TOB3ysICh, T/Ie HEOOXOUMO, KABKYIITOPOM )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
Hauvanenubie nonsitus reomerpun. Touka, mpsiMmas, OTpe30K, Jyd. YToid. Bumsl
6.1 yriaoB. BeprukanbHele M cMexHblEe yribel. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHoCTh U NEPIEHUKYISIPHOCTD MPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBAa OCEBOM cumMMeTpuu. [Ipumepsr
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' MeaunaHa, OMCCeKTpHUca, UX CBOICTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHUM  TPEYrOJIbHUKH. HepaseHnctBo
' TPEYroJbHUKA
6.5 CpoiicTBa M TpH3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CpolicTBa M MNpPHU3HAKU MapaJIeNIbHBIX NpsAMbIX. CymMMma yIJoB TpEyrojbHUKA.
' Buemnue yriibl TpeyrojibHUKa
[IpsimoyronbHblii  TpeyroapHuUK.  CBOHCTBO ~ MeAMAaHbl  MPSMOYIOJBHOTO
6.7 TpeyrojbHUKa, MpOBENEHHOM K  rumoreHy3ze. llpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yriae U OONbIIeH CTOPOHE TPEYroJbHHKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. buccekTpuca yria u cepeIMHHBIN EPIEHAUKYIISIP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpy>KHOCTb U KpYT, XOp/ia U JTUaMeTp, X cBoWcTBa. B3aumHoe pacrosoxeHue
' OKPYKHOCTH M npsimMoii. KacaTenbHas U cexyasi K OKpyKHOCTH
6.11 OkpyXHOCTb, BIHMCAaHHasg B Yroji. BrucaHHas u oOnucaHHas OKPYKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
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6.2

[IpsiMoyroiabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

Tpanenusi, paBHOOOKas Tpamenusi, e€ cBoiicTBa M mHpuszHaku. [IpsmoyronbHas

6.3
Tparneuus
6.4 Merton yaBoenuss Menuanbl. llenTpanpHas cummerpus. Teopema @aneca u
' TeopeMa O MPOIMOPLHUOHABHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa
6.6 [Togobue TpeyronbHUKOB, KodhdumueHTt mnomodbus. IlpusHaku momgo0Ous
' TpeYrojabHUKOB. [IpruMenenue nogo0us npu peleHu NPakTUYECKUX 3a/1a4
6.7 dopMyIibl )i IUIOIIA/IA TPEYTOJIbHUKA, TapajljiesiorpaMma, pomoa 1 Tpaneuuu
6.8 CRoiicTBa moniaael reoMmerpudeckux ¢uryp. OTHOIIEHUE TUIOMIAACH MOA00HBIX
' ¢uryp
6.9 Boruncnenune miom@aaed TpEeyroJlbHHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' NPaKTUYECKUX 337149
CuHyc, KOCHMHYC, TaHI€HC OCTPOTrO YIJla MPSMOYTOJIBHOTO TPEYrojibHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUTOHOMETpUYecKne (QYHKIUU
yrioB B 30°, 45° u 60°
6.12 Brucannble U LEHTpaNbHBIE YIJIbI, YTOJI MEXAY KacaTeJbHONW U XOPIOH. YTIIbI
' MEXIY XOpJIaMU U CEKYIIUMU
6.13 BrnncanHble U OMMCAHHBIE YETHIPEX YT OIbHUKU
6.14 BszaumHoe pacnonoxxeHue AByx OkpyxkHocted. Kacanue okpyxknHoctend. OOmiue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsiemMblii JJIEeMEHT COePKAHUSA
6 I'eomerpus
6.1 Cunyc, xkocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXeCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. Pemienue
' MPAKTUYECKHX 3aJ[au C UCIOIb30BaHMEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nogobus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 TpPOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBbI O TMPOU3BEICHHH OTPE3KOB
' CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
BexTop, nnuHa (MOAY/b) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIOJOKHO
6.5 HAlpaBJIEHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB,

ornepanuu HajJ BekTopamu. Pa3nokeHue BekTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
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Koopaunatel BekTopa. CkansipHOE€ INpPOU3BEACHHE BEKTOPOB, IPUMEHEHUE JUIS

6.6 HAXOXICHUS JUIUH U YTJIOB
JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHHUS IPSMOM U OKPYKHOCTU B

6.7 KOOpJMHATaX, NEepeceyeHre OKPYXKHOCTeW M TPsAMBIX. MeToa KOOpIMHAT H €ro
npUMEHEHHE

6.8 [IpaBuUIBEHBIE MHOTOYTOJIBHUKH

6.9 Jnuna okpyxHocTH. ['pagycHas u paauaHHas mMepa yrija, BBIYMCICHHE JUIMH AYT

' OKPYKHOCTEH
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
6.11 JIBuKeHHsI TJIOCKOCTM U BHYTPEHHHUE CcUMMeTpuud Quryp (draeMeHTapHbIe

npexacrasienus). [lapamiensueiii neperoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATUSAMU: MHOKECTBO, IIOJMHOKECTBO, ONEPALUU
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXECTB JUJIsI ONHCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3324 U3 APYTHX YIEOHBIX MTPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPLI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJbHOC 4YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, IEIUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsTHYHAs IPOOb,
CTAaHJApTHBIA BHJ 4YMCJA, PALlMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apumMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH ACHCTBHS C
JucCiiaMMd, CpaBHHUBATb W YIIOPAAOYMBATHL 4YMCJId, MPCACTABIATL 4YHCJIa Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHATHSIMM: CTEINEHb C IEJIbIM IIOKA3aTeleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacu€rel Mo ¢opmyaam, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PALlMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUN C KOPHSIMHU,
pa3yIoKEHNE MHOTOWICHA HA MHOYKUTEIH, B TOM YHCIIE C HCIIOJIb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMH: UYHCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JApOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
yYpaBHEHMIA, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLICHUH 3a1a4 U3 IPYrUX MPEeIMETOB M IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAUHATHYIO INIOCKOCTbH IS
M300paKeHUs! pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHUH, HYIA
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GYHKIIMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHUs, HawOoJbIllee W HAWMEHbIEE 3HAYCHUS (QYHKIWU; yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl MPOMOPIHOHAIBLHOCTh, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPONOPIHUOHATIBHOCTD,
napaboJa, runep0oa; yMeHHe CTPOUTh Tpaduiku QyHKIUH, UCIIONB30BaATh
rpaduKu I OMpPENENCHHUsT CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIbHOCTD, apu(pMeTHUECKas
U TeoMeTpuyeckas MpOrpeccud; YMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBbI M OOLIET0 WieHa MPH PEIICHUH
3a1a4, B TOM 4YHCIE 3aJad U3 APYruX Y4eOHBIX NPEAMETOB U peajbHOM
KU3HH

YMeHue pemaTh 33a4l pa3HbIX TUIIOB (B TOM YMCJE HA MPOLEHTHI, 10JIU U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HaJIOTM, 3aJa4d U3 O0OJacCTH YIpPaBJIEHUS JIMYHBIMU W CEMEUHBIMU
(uHaHCaMM); YMEHHUE COCTABJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOIYYEHHOE PEUICHHE U
OLICHUBATh IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

10

11

YMeHue onepupoBaTh MOHATUSAME: (QHUTYypa, TOYKA, OTPE3OK, NpsMas, Jyd,
JOMaHas, YroJ, MHOTOYIOJbHHK, TPEYrOJIbHHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHHUI TPEYrOJIBHUKH, MPSIMOYTOJbHBIN TPEYroJbHHUK, MeIuaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBA/IPaT, TPANEIHs; OKPYKHOCTH,
KpYT, KacaTeslbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (DUTypaMH; yMEHHUE
pewiath 3a/7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >KM3HHU, Ha HAXOXXJICHHE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
(baxToB

YMeHue omnepupoBaTh TOHATHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapalIeIbHOCTh U MEPIEHAUKYISIPHOCTh IPSIMBIX, YIoOJI
MEXy MPSIMBIMHM, NIEPIIEHANKYIISP, HAKIIOHHAs, POEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYrOoJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
MapaJJIEIbHOCTD U NMEPIIEHINKYIISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBaTh MOHATHUSMHU: JUIMHA, PACCTOSHUE, YToa (BETUYHMHA
yrila, CHHYC U KOCUHYC yTila TPEeYyrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
MJIOMIA U Kpyra, o0beMa MPSMOYTOJIBHOTO TMapajuieNienuIeia; YMEHHE
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, IO
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12

Ymenune  u3zo0paxkaTb  IJIocKMe  GUIypel W HX  KOMOMHAauuw,
IPOCTPAaHCTBEHHbIE (QUIYpHl OT PYKH, C TOMOLIbIO  YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCIIO, CKAaJISIpHOE TMPOU3BEJCHHE BEKTOPOB; YMEHHUE HCIIOJIb30BATh
BEKTOPbl U KOOPJIUHATHI Ui MPEACTABICHUS JaHHBIX U PELICHUS 3a]ad, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peaibHON KU3HU

14

15

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
Ta0JIUIIBI, CpeTHee apuPMETHUECKOE, MeuaHa, HanOOJbIIIee U HAUMEHbBIIIEe
3HAYEHHWs, pa3Max  YHCIOBOTO  HaboOpa;  yMEHHUE  W3BIICKATH,
UHTEPIPETUPOBATh U MPEOOPa30BbIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPAXKAIOIIYI) CBOWCTBA M XapaKTEPUCTHKU
peajbHBIX TPOIIECCOB W SIBICHHIA, yYMEHHE pAaclo3HaBaTh H3MCHUYHBbHIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

YMeHHe OnepupoBaTh IMOHATHSAMHU: CIyYaWHBIH OMBIT  (CITydaitHBIN
OKCIIEPUMEHT),  JJEMEHTApHOE€  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CJIy4alfHOTO OIIBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX  COOBITUH B ONBITAX  C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMEHUE pElIaTh 3a7adu
METOZIOM OpPTraHM30BAaHHOTO Iepedopa M C HCHOJIB30BAHUEM IpaBHIIA
YMHOXEHHS; YMEHHUE OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBIICHUH, MMOHWMATh POJIb MPAKTHYECKH JTOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpPYXKAIOIIEeM MHUPE W B JKHU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCEN U €ro
POJIBIO0 B MACCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE U
JKU3HHM, PAaCIO3HABaTh IIPOSABIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE,
OIUCBIBATh OT/IEIbHBIE BBIJAIOLIUECS PE3YJIbTATHI, IOJYyYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU
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HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 UYucna 1 BBIYUCIICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
12 OOBIKHOBEHHBIE U JIECATUYHbIE APOOU, MPOIIEHTHI, OECKOHEUHbIE MEPUOTUNUECKUE
' apoou
1.3 Pannonanesubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTBuTenbHbIe 4YHclia. Apu(METHYECKUE OMNepalud C JACHCTBUTEITHHBIMHU
' YHCITAMH
15 [TpuOnuxE€HHbIE BBIUMCICHUS, TpPaBUJIA OKPYIJIEHUs, MPUKUIKA U OIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs
2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ nenbiM nokaszateneM. CreneHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CBoiicTBa cTeNIeHU
2.3 MHorouieHsl
24 Anrebpandeckas 1po0b
95 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. JencrtBus c
' apu(pMeTHIECKUMHU KOPHSIMH HATypaIbHON CTETICHU
3 YpaBHEHHS U HEPABEHCTBA
31 [ensie u npoOHO-pamMoHaNIbHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHHI
3.9 [ensie u napoOHO-parmoHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienne TekCTOBBIX 3a1a4
4 YucnoBsle OCIE10BATEIBHOCTH
4.1 [TocnegoBarenbHOCTH, CIOCOOBI 3aAaHUSI TOCIIEIOBATEILHOCTEH
49 Apudpmernueckas u reomerpuueckas nporpeccuu. dopmyna  CIOKHBIX
' MPOLIEHTOB
5 OyHKIMH
OyHkuus, criocoOsl 3ananus GyHkuuu. I'papuk pynknuu. O6nacTb onpeneneHus
M MHOXeCTBO 3HaueHWH  ¢yHkuuu. Hymu  pynkumm.  [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (YHKIIMU. MaKCcUMyMBbl U
MUHUMYMBI (yHknuu. Haubonbliiee W HauMeHblllee 3Ha4deHHE (QYHKIUH Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
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6.2

I[eKapTOBBI KOOpAWHATHI HA INIOCKOCTHU

7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenue reoMeTpu4eckux BEIUUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHosecTBa
8.5 I'pads

30




