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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 T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBAa 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 MaTeMaTUYECKHUX, TaK U MPAKTUUYECKUX 3aJ]lay, BCTPEHAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeyss Wih TpeOdyeMble pa3Mephbl Trapaxka isi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

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
reOMETPUU U3Yy4aroTcs Ha OoJiee TIIyOOKOM ypOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaKKe TO0JIb30BAThCS TMOJTYYCHHBIMH 3HAHUSIMU MPU PEIICHUH MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukny, «Ilogoduey, «eMeHTsl TpuronomeTpumn», «llnomaan», 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 HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOeE pacronoxeHue To4YeK Ha NpsMou. M3mepeHue MIMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. JliinHa omanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX 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. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKHM M HX cBoiicTtBa. [lpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

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

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuieNbHbIX NMpsAMBIX. CymMMa yIJOB TpEYrojabHUKA. BHEmHUE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

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



OxpyxKHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOe pacrnosokeHne OKpY>KHOCTH H
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 ToueK. [Iprumepbl reoMeTpuuecKux MecT
TOUYEK Ha IJIOCKOCTHU. buccekTpuca yria u cepeJMHHbIN NEPIEHANKYIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
HEHTP. MeTo reOMETpUUECKUX MECT TOUEK IPU PELIEHUH FEOMETPUUECKUX 3aa4.

ITocTpoenusi ¢ MOMOIIBLIO UMPKYJISA U JIMHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, 3Tarlbl
3aJ1ayy Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOCHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpU3HAKU M cBoiicTBa. Tpameuusa. PaBHoOenapeHHass Tpaneuwus, €€
cBoOMcTBa U pu3HaKu. [IpsimoyrosibHas Tpaneuus. CpeaHsist TMHUS TPANCLHH.

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

Teopema @aneca, Teopema O MPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 MPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

IMoxoome

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

Iiiowmans

[Tonsarne o rmromaau. CBoicTBa IUIOMIAACH T'C€OMETPHUYECKUX (Puryp.
[Ipocreiime GopMynbl s MJIOIIAAN TPEYTOJNbHUKA, MMapajuieorpaMmma, pomoa u
Tpanenuu. [nomanu nogoOHbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudgaropa

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

DJIeMEHTbI TPUTOHOMETPUH



CHuHYyC, KOCHHYC, TaHF€HC W KOTAHTE€HC OCTPOrO yrijia MPSMOYTOJBHOTO
TpeyronbHuka. TpuroHomerpuueckue ¢yHkiun yrioB B 30°, 45° u 60°.
[TponopuroHaIbHbBIE OTPE3KH B MPAMOYTOJILHOM TPEYTOJIbHUKE.

YIIbl ¥ 4eTHIPEXYTOJILHUKH, CBSI3AHHBIE C OKPYKHOCTBHIO

BrircanHble ¥ IEHTPaJIbHBIC YIIIBI, YIOJ MEXKIy KacaTelbHOW H XOPJIOH.
VIl MEKAYy XOpJaMH M CEKYIIMMH. BIHCAaHHBIE W OIMHMCAHHBIC OKPYKHOCTH
TPEYrOJNIbHUKA M YeTBIPEXYyroabHUKH. CBOWCTBA W TMPHU3HAKK BIHUCAHHOTO
YeTHIPEXYTObHUKA. B3anMHOE pachoioKeHHe JBYX OKpyxHocTell. Kacanue
oKpykHOCTel. OOIIMe KacaTelnbHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Pemienue TpeyroJibHMKOB

Cunyc, KocuHyc, TaHreic yrioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  ToXaecTBo.  Dopmynsl  npuBeAeHUs.  Peuienue
TPEYroJILHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. PemieHune
IIPaKTUYECKUX 3a]a4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o0
MPOU3BEJCHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Npu penieHur reoOMEeTPHUYECKUX
3agad. Teopembl UeBbl 1 Menenast. [londatue o romoreTru.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA((UIHMEHT U CBOOOIHBIN
YIeH, UX TreoMeTpuyeckuil cmbica. [lapamienbHOCTs W NEePHNEHIUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHHE OKPYKHOCTU. HaxoxaeHue 1iepeceueHuid OKPYKHOCTEN W
OpsMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoid. Ilnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeTofa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3ajayax.

BexTopsl

BekTopbl Ha miockocTu. ClOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTs



BekTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PpU3UKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha IUIOCKOCTH). PasnmokeHHWsI BEKTOPOB IO Oas3wucy.
CkaJsipHOE TIPOW3BEICHUE BEKTOPOB, N'€OMETPUUYECKUI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopAauHaTaxX. JMCTpUOYTHMBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkamsipHO€ TpOM3BEACHHME M MpoeuupoBaHue. [IpuMeHeHne CKaIIpHOro
IIPOU3BEACHUS BEKTOPOB Ul HAXOXKJIECHWS [JJMH W yriaoB. Pemenwue
r€OMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUS.

JIJIMHA OKPY/KHOCTH U IUIOIIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yIyia, BBIYMCICHHE JJIMH AYr OKpyxkHocteu. [lmomanes xpyra,
ceKTopa, cermeHTa. Mcropuyeckue cBeeHrs 00 M3MEPEHUH IJIMHBI OKPYKHOCTH U
IUIOIIAN KPYTa.

JIBHKEHU S TIOCKOCTH

[enTpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpuuHble Qurypsl. [1oBopoT.
OceBas cummeTpus. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM 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 MAaTEMaTUYECKOM 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, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIAEHUIO 3THUECKUX NMPOOJIEM, CBI3aHHBIX
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 MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) neHHOCTEH HAYYHOTO MO3HAHMA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUA W 3HAYMMOCTHU JJI PA3BUTHS LUBUJIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;



6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JIATONOTY YU

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU I PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYKAIOLIEH Cpeapl, OCO3ZHAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMANBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO EATENBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HaHUS, HaBBIKU U KOMIICTECHIIUU U3 OIBITA IPYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh AEPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH U OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH



OTIpe/IeNICHUs TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBaHUS 7151 0000IIEHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (GOPMYyIHMpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GbakToB, BBICTpaMBaTh apPTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATh COOCTBEHHBIE
paccyXJIeHHUs;

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

UCIIOJIB30BaTh BOIPOCHI KAaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBICHHOMY IIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUIH;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTH HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPHUSIM, MPEII0KEHHBIM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eCTBHS:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pPEHHUS 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, pellaeMol 3a7add, BBICKA3bIBATh WJIECH, HAIIEJICHHbIE Ha TIOHMCK
PELIEHHUs], COMOCTABNIATh CBOU CYXKIEHHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIBTATHl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIO0BAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpHUN;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYeCKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JeSATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0 COBMECTHOM paboTHI,
pacmpenenaTb BUIIbI paboT, JOTOBapHBAaThCS, OOCYKIATh MPOLIECC W PE3yJIbTaT
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax paboThl (0O0CyXaeHus, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbl» W HWHBIE); BBINIOJHIATH CBOK YacTh padOThl U
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 Y4eOHbIe el CTBHSA
Camoopranusauus:

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

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ YYETOM HMEIOMIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara

pelnieHus: MaTeMaTUYEeCKOM 3aJ]au, CAMOMOTHUBALIUU U PEPIIEKCUU;
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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 ITOCTABICHHOM LEIHU 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 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI

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

Pacrio3HaBaTh HW3y4Y€HHBIE TE€OMETPUYECKHE (UIYpBI, ONPENEHsITh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIE€OMETPUYECKHE (DUTYpBI, BBINOIHAThH
YepTeKU 110 YCIOBUIO 3anadd. M3mepsaTh JIMHEHHBIE U 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. Paznuuarh pasMepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4EepPTEXH K TEOMETPUUECKUM 3a/1a4aM.

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

[IpoBOANTE JNOTMYECKUE PACCYKIECHUS C UCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCAd IPU3HAKAMHU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenensats napawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
Cc HUMH cekymias. OnpenensaTs NapauieIbHOCTh MPSAMBIX € IMOMOIIBIO PaBEHCTBA
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 MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX IpHU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MPsAMBIX CEeKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYISP K OTPE3KY KaK T€OMETPUYECKUE

11



Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPYU PEIICHUH 3aa4.

@OopMyIMpPOBATh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpJIbl M IJUaMeTpa
OKPYXHOCTH, YBEPEHHO BJIAJIETh UX CBOWCTBAMU. Y METh JI0KA3BIBATh U IPUMEHSITh
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJIBL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJI0OB TPEYIOJIbHUKA IEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

BiageTs moHATHEM KacaTeJIbHOW K OKPYXKHOCTH, IOJIb30BAThCSI TEOPEMOM O
MIEPIICHINKYJIIPHOCTA KAacaTEIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KAacaTEIbHBIX 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.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUSI C IIOMOLIBIO UPKYISA U
JIMHEWKHU.

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

Pacnio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
N0JIb30BAaThCS MX CBOMCTBAMU IPU PELICHUH I€OMETPUUYECKUX 3aaay. Pasnuuath
MPU3HAKU W CBOWCTBA MapajuieiorpaMma, pomOa U 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 cpeqHeN JTUHUU TPEYrOJIbHUKA M TPANeuu, TPUMEHSITh
UX CBOMCTBA NpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcmonp3oBaTh TeopeMy
dasieca U TeOpeMy O MPONOPLUUOHANBHBIX OTpPe3KaxX, MPUMEHITh UX JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Pacrio3naBaTh IEHTpaJIbHO-CUMMETPUYHBIE (UTYpBl W HCIOJNB30BATH HUX
CBOWCTBA MPU PEIICHUHU 3a/1a4.

Bnanets moHsATUSMH 1OA00MS TPEYroOJAbHUKOB, Kod(duuueHnta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. IMeTh npencraBiieHue o
npeoOpa3oBaHuU MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/100us TPEyroJIbHUKOB MPU PEHICHUH T€OMETpUYECKUX 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHnsaTh mogo0ue B MPaKTUYECKUX 3aadax.

12



BeiBomuTh W uCHONB30BaTh mIpocTeiimme (opMynbl A8 IUIOLIAAd
TpeyrojbHHUKa, MapaiiersorpaMma, poMoa u Tpanenuu. Beraucnsars (pa3anuHbIMU
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.

[Tomp3oBaThess Teopemoii [lmdaropa mns pemieHUsS TEOMETPUUYCCKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Brmagers MNOHATMEM BIMCAaHHOTO W ILEHTPAJIBHOTO YIVIA, YyIia MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAaHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPHU PELICHUH 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
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 HAXOJIUTh C UX
MIOMOIIBI0 PA3JIMYHBIE BJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYroJbHUKA («pELICHUE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHbI
U YTJIBI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonws3oBaThes GpopMysiaMu TPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXIECTBOM ISl HAXOXJIECHUS COOTHOLICHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX IS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHHUKOBY),
MIPU PEIICHUH TEOMETPUUYECKUX 3anad. [[puMeHsTh MNOJIydeHHBIE 3HAHUS TPHU
PEILICHUH MTPAKTUYECKUX 3a1a4.

[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
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Brnagete moHATMEM KOOpPAMHAT HAa IUIOCKOCTH, padoTaTh C YpPaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerp MNOHATHAMM YIJIOBOTO KO3(QQUIMEHTa U
CBOOO/IHOTO 4JIEHA, MOHUMAaTh HUX TIE€OMETPUYECKHH CMBICI U CBS3b YIVIOBOTO
KodpuImeHTa ¢ BO3pacTaHWEeM U YOBbIBAaHMEM JHHEWMHON (QYHKIMH. YMETh
pemath METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIEHANKYJIIPHOCTBIO IPSIMBIX, IEPECEYEHUEM IPSAMBIX, HAaXOXKJICHUEM TOYEK
IIEPECECUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUN OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKH 1O MPSMOM, IUIOUIa[M MapajuieiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpHeHTHpoBaHHOW IuIomanu. [lonb3oBaTbes
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IIpU  pELIeHUU
F€OMETPUYECKUX M MPAKTUYECKUX 3amad. lIpuMeHsaTr Meron KoopauHAaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

Wmets npencraBieHue o 6asuce (Ha mIOcKocTH). PackiiagpiBaTh BEKTOPHI 1O
O0asucy. PackiangpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOJMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1a4ax.

Branerp MOHATHEM CKalSpPHOTO NPOU3BENECHUS BEKTOPOB, MOHUMATh €rO
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €r0 CBA3b C NMPOEUUPOBAHUEM. [[pUMEHATH CKaNSIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HaXOXKIAEHUs JUIMH U YriaoB. Pemare reoMeTpuyeckue 3agadd C MOMOUIBIO
CKAJIIPHOTO npou3BeneHus. Vcrnomp30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pU3ndecKux 3agavax.

Bragete NOHATHSMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PAJUaHHOW MEpPHI yIJla, BBIYUCIATH IJIOIIAIb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTyYEHHBIE YMEHHUS MPU
pellIeHNH TPaKTHUYECKUX 3aJady. 3HAaTh HCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPY>KHOCTH U ILTOIIAAU KPYTa.

HNmets mnpencraBieHue O NpeoOpa3oBaHUU IUJIOCKOCTH, O JBUKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTyp, LEHTPhl MOBOPOTA, HAXOAUTH

14



KOMIO3UIIMKM TMPOCTEUIINX TMpeoOpa3oBaHuil. [IpuMeHsATh ABMXKEHUS IJIOCKOCTH
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PEabHOW JKU3HU U IIPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM IO0A00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HE00X0IUMO, KaIbKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Kourpoubnble IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI

Hauana reomerpuu. [Ipocrenmme
reOI\feTqueCKHe Qurypui u ix 28 1 https://m.edsoo.ru/OH12RI5D8
cBoiicTBa. MI3MepeHne reoMeTpuyecKix
BEJIMYMH
TpeyroapHHUKH 19 1 https://m.edsoo.ru/O6KFIHD09
I1 .

apanenbHOCTD. CyMMa yrios 15 1 https://m.edsoo.ru/WMNNDBJAT
MHOTOYT'OJIbHUKA
[IpssMOyTONBHBIE TPEYTONIBHUKH https://m.edso00.ru/J2A0W40ZS
['eomeTpuyeckue HepaBeHCTBA 1 https://m.edsoo.ru/A51XQD16L
OxpyxHOCTb. [ 'eoMeTpruyeckne mecta
touek. [TocTpoenus ¢ momoipro 18 1 https://m.edsoo.ru/D9CPUBZKB
LUPKYJIS U JINHEHKU
I1 606

OBTOPCHHUE, 000 HIeHI:Ie’ 10 1 https://m.eds00.ru/59WO0SI1XS4
CUCTEMATU3alsd 3HAaHUHU

OBLIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME
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https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/IbHBIE pecypchl
padoThI padoThI
YeTbIpEXyroJbHUKH 22 https://m.edsoo.rulJEACIOAAS
2 ITonoOue 16 https://m.edso0.ru/3IPE93YZW
3 [Tnomanm 16 https://m.edsoo.ru/YFYPZ83VS
T IT
4 copema Ilugparopa it nataia 18 1 https://m.edsoo.ru/MVNV3KOWW
TPUTOHOMETPUHU
5) ¥/IIBL H HCTBIPEXYTOJBHIKI, CBA3AMHEIC 20 1 https://m.edso0.ru/CBCOZUV2X
C OKPY’KHOCTBIO
I1 600
6 OBTOPCHHUE, 000 meHPUIe’ 10 1 https://m.edsoo.ru/INLME6DJIB
cucreMaru3anysa 3HaHuu
OBLIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME
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https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnusie IIpaxkrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoTshI
1 Pemenue TpeyroiabHIUKOB 22 1 https://m.edsoo.ru/FBSYV8L95
2 [TogoOue TpeyroJbHUKOB 12 1 https://m.edsoo.ru/PCDUDZWB5
3 Metoxa KoopaAUHAT 10 1 https://m.edso0.ru/3J8GMLGWA
4 BexkTopsl 20 1 https://m.edso00.ru/710UZGLOW
5) JUIHa OKPY>KHOCTH U IJIOLIa/Ib Kpyra 16 1 https://m.eds00.ru/JG33QNB5Q
6 JIBMO>KEHUS IIOCKOCTH 10 https://m.eds00.ru/QSSDFGVC6
I1 600
7 ORTOPETIIE, OLODILENHE, 12 1 htps://m.eds00.ru/BAVQTV6J]
cHCTEeMaTH3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10
- 102 6 0

[NPOT'PAMME
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https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Hcropust BOBHUKHOBEHUS U
pa3BUTHUS TEOMETPUU

HavanbpHple moHsATHS
reomerpuu. Touka, npsamas,
OTPE30K, JIy4d

HavanbpHple moHsATHS
reomerpuu. Touka, npsmasi,
OTPE30K, JIy4d

[TonsiTHe 06 akcroMme, Teopeme,
JI0OKa3aTeNIbCTBE, ONPEACIICHUH,
CBOMCTBE, IPU3HAKE

https://m.edso0.ru/J7Q9ALWI1C

https://m.edsoo.ru/INPW2N2UC

https://m.edso00.ru/8SSLOQXTB9

https://m.edso0.ru/DWD17SPAX

B3anMHOE pacnosioxkeHue ToYeK
Ha npsaMoil. MaMepenue 1iinHbI
OTpe3Ka, paCCTOSTHUE MEXKTY
TOYKaMH

https://m.eds00.ru/28 XOILQOI

B3anMHOE pacnionoxeHue ToYek
Ha npsaMoil. MaMepenue 1iinHbI
OTpe3Ka, paCCTOSTHUE MEXKTY
TOYKaMH

https://m.edsoo.ru/N3RCJOJNU

B3anMHOE pacnionoxeHue ToYek
Ha npsaMoil. MIaMepenue 1inHbI
OTpe3Ka, paCCTOSTHUE MEXKTY

https://m.edso0.ru/1P033M9R4

19



https://m.edsoo.ru/J7Q9ALW1C
https://m.edsoo.ru/INPW2N2UC
https://m.edsoo.ru/8SSLQXTB9
https://m.edsoo.ru/DWD17SPAX
https://m.edsoo.ru/28XOILQOI
https://m.edsoo.ru/N3RCJ0JNU
https://m.edsoo.ru/1P033M9R4

TOYKaMH

10

[TonymnockocTs U yroi. Buapl
yriioB. MI3mMepeHue BeJnurH
YIJIOB

[TonymnockocTs 1 yroi. Buapl
yrioB. 3mepenue BeuuuH
yIJIOB

[TonymnockocTs 1 yroi. Buapl
yrioB. 3mepenue BenuuuH

yTJIOB

https://m.edsoo.ru/ESKCUASXQ

https://m.edsoo.ru/USJRBUZQM

https://m.edso0.ru/TP9DGUWJIW

11

BepTI/IKaJII)HI)IG 1 CMCIXKHBIC
yribl. [lapannensHbie n
NEPIECHIUKYISAPHBIC TIPSIMbIC

https://m.edsoo.ru/JsSMGGNJRQ

12

13

14

BepTI/IKaJII)HI)IG 1 CMCIXKHBIC
yribl. [lapannensHbie n
HEPIEHINKYIAPHBIE IIPAMBIE

BeprukanbHble U CMEKHBIE
yrasl. [lapamiensabie n
NEePIEeHIUKYIIIPHBIE IPSIMbIE
BeprukanbHble U CMEKHBIE

yribl. [lapannensHeie u
HepIEeHIUKYIISPHbIE MTPSIMble

https://m.edsoo.ru/U9PZ8CUDO

https://m.edsoo.ru/AKSKQV1H8

https://m.edsoo.ru/UTLISU7SP

15

BepTukanbHbie U CMEKHBIE
yribl. [lapannensHeie u
HepIeHIUKYIISPHBIE MPSIMble

https://m.edsoo0.ru/USTG6BJOT

16
17

buccekrpuca yria

BI/ICCCKTpI/Ica yriia

https://m.edsoo.ru/TDHOLUSQW

https://m.eds00.ru/05ZQVOFK4

18

buccekrpuca yrna

https://m.edsoo.ru/TFV8ZELC5
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https://m.edsoo.ru/ESKCUASXQ
https://m.edsoo.ru/U8JRBUZQM
https://m.edsoo.ru/TP9DGUWJW
https://m.edsoo.ru/J5MGGNJRQ
https://m.edsoo.ru/U9PZ8CUDO
https://m.edsoo.ru/AKSKQV1H8
https://m.edsoo.ru/UTLISU7SP
https://m.edsoo.ru/U8TG6BJOT
https://m.edsoo.ru/TDHOLUSQW
https://m.edsoo.ru/05ZQVOFK4
https://m.edsoo.ru/TFV8ZELC5

19

Jlomanas. Bujibl JOMaHBIX.
JnuHa 1omaHOM

https://m.edsoo.ru/BIGEWUB74

20

21

22

23

Jlomanas. Buabsl noMaHbIX.
JlnvHa moMaHoi

MuoroyronsHuku. [lepumerp
MHoOroyrojbHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

Mmuoroyronsuuku. [lepumerp
MHoroyroibHuka. [lonarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

Mmuoroyronsuuku. [lepumerp
MHoroyroibHuka. [lonarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

https://m.edsoo.ru/Z8L8BNH99

https://m.edsoo0.ru/C7E4XVHXR

https://m.edsoo.ru/ISSNINBWF

https://m.edsoo.ru/1KKIP5DPK

24

Mmuoroyronsuauku. [lepumerp
MHOTroyroiabHuka. [lousarue o
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOT'OYTOJIbHUKAX

https://m.edsoo.ru/HPM528L V5

25

Mmuoroyronsauku. [lepumerp
MHOTroyroiabHuka. [TousaTue o
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOT'OYTOJIbHUKAX

https://m.edsoo.ru/AKNCX094A

26

27

NHCTpYyMEHTHI 111 U3MEPEHHI 1

MOCTPOEHUI

HNHcTpymMeHTBI 11 U3MEPEHUN U

IIOCTPOEHUN

https://m.edsoo.ru/MWVBHPYRAUOQ

https://m.edsoo.ru/UOCEXMBQ4M
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https://m.edsoo.ru/BIG5WUB74
https://m.edsoo.ru/Z8L8BNH99
https://m.edsoo.ru/C7E4XVHXR
https://m.edsoo.ru/I8SNINBWF
https://m.edsoo.ru/1KKIP5DPK
https://m.edsoo.ru/HPM528LV5
https://m.edsoo.ru/4KNCX094A
https://m.edsoo.ru/WBHPYRAU0
https://m.edsoo.ru/U0EXMBQ4M

KontponsHast pabora o Teme
"Hauana reomerpuu.
[Ipocreliiine reoMeTpUdeCcKue

28 N https://m.edsoo.ru/LE9ZALWF2
(GUTyphI U KX CBOWCTBA.
N3Mepenne reoMeTpuuecKux
q)Hl_,ypH
M 0

29 camana, briccexTpica 1 hitps://m.eds00.ru/EOXHOSX0Q
BBICOTA TprrOJ'IBHI/IKa
M ,0

30 cAmana, brccextprca 1 hitps://m.eds00.ru/NOX8LIPBE
BBICOTA TpGerJ'II:HI/IKa

31 PaBeHCTBO TpeyroibHUKOB https://m.edsoo.ru/FOME88X59
I o N

32 CPBLIIH BTOPOU HpH3HAKH https://m.edsoo.ru/QH02AY K00
PpaBCHCTBA TpCYFOJ'ILHI/IKOB
I o N

33 CPBEIH H BTOPOU TpH3HAiH https://m.edsoo.ru/PH6WHY M67
paBeHCTBa TPEYTOJILHUKOB
I N .

34 CPBLITH BTOPOH HPH3HAKH https://m.edsoo.ru/1BR5P5Y V0
paBeHCTBa Tpe}’FOJ'IBHI/IKOB
H N N

35 CPBEIH H BTOPOH TpH3HAKH https://m.edsoo.ru/RKU59FECF
paBeHCTBA TPEYTOJILHUKOB
I N N

36 CPBBIH H BTOPOU HpH3HAiH https://m.edsoo.ru/MRS15IJNSK
paBeHCTBA TPEYTOJILHUKOB
P

37 aBHO6erlpeHHHe TPEYTOMLHIKA https://m.edsoo.ru/EZJY M96WO
U UX CBOUCTBA
P 6

38 aBHo eilpeHHHe TPEYTOTHHIKH https://m.edsoo.ru/BCOKHDF5J
U UX CBOUCTBA
P o

39 ABHODCPEHHBIC TPEYTOTLHHIKH https://m.eds00.ru/SEIUIF7LY

U UX CBOICTBa

22



https://m.edsoo.ru/LE9ZALWF2
https://m.edsoo.ru/EOXHOSXQQ
https://m.edsoo.ru/N0X8LIPBF
https://m.edsoo.ru/F9ME88X59
https://m.edsoo.ru/QH02AYK00
https://m.edsoo.ru/PH6WHYM67
https://m.edsoo.ru/1BR5P5YV0
https://m.edsoo.ru/RKU59FECF
https://m.edsoo.ru/MRS15JN8K
https://m.edsoo.ru/EZJYM96WO
https://m.edsoo.ru/BC0KHDF5J
https://m.edsoo.ru/8EIUIF7LV

[IpuzHak paBHOOEIPEHHOTO

40 https://m.edso00.ru/CIAAQTI1W
TpeyrojbHUKa

41 Ilpusnax pasrodeaperroro https://m.edsoo.ru/OFKU2NV88
TPEYroJbHUKA
T .

42 PETHH PHSHAK pasencTpa https://m.eds00.ru/23R5Q361Z
TPEYTroJIbHUKOB
T o

43 PETHI HIPHSHAI PAapeHETEa https://m.edsoo.ru/IAY76NY1C
TPEYTroJIbHUKOB
T .

44 PETHIH [IPUSHAK PABEHCTEA https://m.edso00.ru/T38ETVYB4
TPEYTOJIHHUKOB
@urypsl ¢ 0CEBOI CUMMETPUEH.

45 [Ipumepsl cHMMETpHUH B https://m.edso0o.ru/2Y MMXKMFF
OKpYXKaroIieM MUpe
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [Ipumepsl cHMMeETpHUH B https://m.edsoo.ru/YYB667YEF
OKpPYXKaroIIeM MUpPE
K 0

47 " OHTPOIIbHAT pgf, OTa 1o Teme https://m.eds00.ru/Q7RFSHX3D

TpeyronbHUKH

48 [TapamienbHOCTD MPSIMBIX https://m.edso00.ru/C40KIBNBI

49 CBOMCTBA M NpH3HAKIL https://m.edsoo.ru/lWU70LRSMZ
napauIeTbHBIX MPSIMBIX

50 CBOMCTBA M NPH3HAKIL https://m.edsoo.ru/YFNO4RKXM
MapauIeITbHBIX TPSIMBIX

51 (CBOHCTEA 1 MPHSHAKIH https://m.eds00.ru/DXJ94AKX0
napauIeTbHBIX MPSIMBIX
Croii

52 BOHCTEA M HipisHard https://m.edsoo.ru/GAMRYPQM3

napajiCJIbHBIX MIPAMBIX
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https://m.edsoo.ru/CIAAQT91W
https://m.edsoo.ru/0FKU2NV88
https://m.edsoo.ru/23R5Q361Z
https://m.edsoo.ru/IAY76NY1C
https://m.edsoo.ru/T38ETVYB4
https://m.edsoo.ru/2YMMXKMFF
https://m.edsoo.ru/YYB667YEF
https://m.edsoo.ru/Q7RFSHX3D
https://m.edsoo.ru/C40KIBNBI
https://m.edsoo.ru/WU70LRSMZ
https://m.edsoo.ru/YFN04RKXM
https://m.edsoo.ru/DXJ94AKX0
https://m.edsoo.ru/GAMRYPQM3

CBolicTBa U pU3HAKU

53 1 https://m.edsoo.ru/XODW5R5QD
napauIeIbHBIX MPSIMbIX
54 CBOHCTBA 1 NIPH3HAKIL 1 https://m.eds00.ru/50CY XJESK
napayiebHBIX MPSIMBIX
55 CyMMa yTJI0oB TPEyroJIbHHKa 1 https://m.edso00.ru/TAPBLVVDWD
56 CymMa yriioB TpeyrojabHHUKa 1 https://m.edsoo.ru/QEBFAFEYP
57 BHemHue yriel TpeyroiabHUKa 1 https://m.edsoo.ru/V3D8IBF33
58 Bremnue yrisl TpeyrojibHHUKa 1 https://m.edsoo.ru/IW0YNOG63F
CyMMa BHYTPEHHHUX YIJIOB
59 MHOTOYTOIIDHIICE T CYMMA 1 https://m.eds00.ru/RHIDOWVKG
BHEIIIHUX YTJIOB BBITYKIJIOTO
MHOTOYI'OJIbHUKA
CyMMa BHYTPEHHHUX YIJIOB
60 MHOTOYTOIIBHIIE T CYMMA 1 https://m.eds00.ru/POMGEHZSIS
BHEIIIHUX YTJIOB BBITYKIIOTO
MHOTOYT'OJIbHUKA
CyMMa BHYTpEHHHUX YIJIOB
61 MHOTOYTOIIBHIIE T CYMMA 1 https://m.edso00.ru/L49MK2B46
BHEIIIHUX YTJIOB BBITYKJIOTO
MHOTOYT'OJIbHUKA
Konrponbnas pabora no reme
62 "ITapamnensHocTs. CymMMa 1 https://m.edsoo.ru/4Y AKU1PM6
YIJI0B MHOTOYTOJIbHUKA"
IIpu3Haku paBeHCTBa
63 PSIMOYTOJIBHBIX 1 https://m.edsoo.ru/RTMI9FT6EY
TPEYroJbHUKOB
64 Hpusiaxit paseHcTsa 1 https://m.edsoo.ru/EAAARRH7U

MMPAMOYTOJIbHBIX
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https://m.edsoo.ru/X0DW5R5QD
https://m.edsoo.ru/5OCYXJE5K
https://m.edsoo.ru/T4PBLVDWD
https://m.edsoo.ru/QEBFAFEYP
https://m.edsoo.ru/V3D8IBF33
https://m.edsoo.ru/IW0YNO63F
https://m.edsoo.ru/RHIDOWVKG
https://m.edsoo.ru/P0M6HZSI5
https://m.edsoo.ru/L49MK2B46
https://m.edsoo.ru/4YAKU1PM6
https://m.edsoo.ru/RTMI9FT6Y
https://m.edsoo.ru/EAAARRH7U

TPEYTrOJIbHUKOB

65

66

[leprieHquKyNIAp U HAKIOHHAS

CBONCTBO MeqUaHbBI
HPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
MPOBEAEHHON K THIIOTEHY3€

https://m.edso0.ru/OPS8Q30OMRM

https://m.edsoo.ru/2FJUL2AVZ

67

CBONCTBO MeqUaHbBI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
MPOBEAEHHON K THIIOTEHY3€

https://m.edsoo.ru/62FPEHVDM

68

69

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriiom B 30 rpaaycoB
[TpstMOYTONIBHBIN TPEYTOJIBHUK C
yriom B 30 rpaaycos

https://m.edsoo.ru/F6ZWS8VFE3

https://m.edsoo.ru/2VVAS53XB

70

COOTHOIIECHUS] MEXKTY
CTOPOHAMH U yTIIaMU
TPEYroJibHUKA

https://m.edsoo.ru/WB4899G2]

71

72

73

74

CooTHoIIEHUS MEXTY
CTOpPOHAMH U YIIIaMH
TPEYroJbHUKA

HepaBeHcTBO TpeyronbHUKa.
HepageHncTBo 0 aynHE TOMaHOU

HepasenctBo mexny
MIEPIICHIUKYIISIPOM U
HaKJIOHHOM. PaccTosiHue OT
TOYKH 10 NPAMOU

KonTponbhas paboTa no remam
"ITpstmoyTOJIbHBIE
TpPEYroJabHUKN",
"T"eomeTprueckue HepaBeHCTBA"

https://m.edso0.ru/COTMMBD6K

https://m.edsoo.ru/DL4EPB3DB

https://m.eds00.ru/3STTKTLWLE

https://m.edsoo.ru/HOIY5PKIG
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https://m.edsoo.ru/0P8Q3OMRM
https://m.edsoo.ru/2FJUL2AVZ
https://m.edsoo.ru/62FPEHVDM
https://m.edsoo.ru/F6ZWS8VF3
https://m.edsoo.ru/2VVAS53XB
https://m.edsoo.ru/WB4899G2J
https://m.edsoo.ru/C9TMMBD6K
https://m.edsoo.ru/DL4EPB3DB
https://m.edsoo.ru/3TTKTLWLE
https://m.edsoo.ru/H0IY5PKIG

75

OKpyXHOCTb, XOPJIbI
JTMaMEeTPbI, UX CBOICTBA

https://m.edso00.ru/194GYOX6R

76

77

78

79

OKpyXHOCTb, XOPJIbI U
JIIMAMETPBI, UX CBOMCTBA

Bsaumnoe pacronoxenue
OKPYKHOCTH U MPSAMOIA.
KacarenbHas u cexymas K
OKPY>KHOCTH

B3aumnoe pacnonoxenue
OKPYKHOCTH U MPSMOHA.
KacarenbHas u cexymas K
OKPYKHOCTH

B3aumnoe pacnonoxenue
OKPYKHOCTH U MPSMOHA.
KacarenbHas u cexymas K
OKPYKHOCTH

https://m.edsoo.ru/VP8CZ9A5N

https://m.edsoo.ru/BBUCLVKIH

https://m.edsoo.ru/FSP6JQ9PP

https://m.edso0.ru/T7IEKC68S

80

OKpy’>KHOCTb, BIIUCAHHAs B yroJl

https://m.eds00.ru/3SP4Q4BSM

81

82

OKPY)KHOCTL, BIIMCAHHAs B yIoJl

ITonsiTue 0 TEOMETPHUUECKOM
Mecre Touek. [Ipumepnl
F€OMETPUYECKUX MECT TOYEK Ha
IIJIOCKOCTH

https://m.edsoo.ru/8JBWLFXGX

https://m.eds00.ru/9V970WTV7

83

ITonsiTue 0 TEOMETPUUECKOM
Mecre Touek. [Ipumepsr
F€OMETPUYECKUX MECT TOYEK Ha
IIJIOCKOCTH

https://m.eds00.ru/MSOK7KZXF

84

OrnucaHHasi OKpY>KHOCTb
TPEYrOJIbHUKA, €€ LIEHTP

https://m.edsoo.ru/E9Q42U9IMKS
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https://m.edsoo.ru/I94GYOX6R
https://m.edsoo.ru/VP8CZ9A5N
https://m.edsoo.ru/BBUCLVKIH
https://m.edsoo.ru/FSP6JQ9PP
https://m.edsoo.ru/T7IEKC68S
https://m.edsoo.ru/3SP4Q4BSM
https://m.edsoo.ru/8JBWLFXGX
https://m.edsoo.ru/9V970WTV7
https://m.edsoo.ru/MSOK7KZXF
https://m.edsoo.ru/E942U9MKS

85

OnucaHHasi OKpY>KHOCTb
TPEYTroNbHUKA, €€ IEHTP

https://m.eds00.ru/RUSQ6XOT0

86

87

88

Meroz reoMeTpu4eCKUX MECT
TOYEK IIPU PELIECHUN
reOMETPUYECKUX 3a/1a4

MeTo reoMeTpu4ecKiX MECT
TOYEK [P PEIICHUN
reOMETPUUYECKHX 3a/1a4

MeTton ICOMCTPHUUCCKUX MECT

TOYCK IIPU PpCIICHUHU
TCOMCTPHUUCCKUX 3aaa4d

https://m.edsoo.ru/I0AB5M8IX

https://m.edsoo.ru/OYMTRIZ1B

https://m.edsoo.ru/U4JGFUAQS

89

Meroz reoMeTpu4eCKUX MECT
TOYEK IIPU PELICHUN
TFEOMETPUUYECKUX 3a7a4

https://m.edso0.ru/R8PZPXGRX

90

O60cHOBaHMS NPOCTEUIINX
MMOCTPOEHUM, ATaIlbl 331a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE UPKYJIEM U
JIMHEUKON

https://m.eds00.ru/7B188G71X

91

O60ocHOBaHMS MPOCTEUIIINX
MOCTPOEHUI, ATaIlbl 3a1a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a49 Ha
MOCTPOEHUE HUPKYJIEM U
JIMHEUKON

https://m.edsoo.ru/NONTS80SLI

92

KonTponbhas pabota no teme
"OkpyX)HOCTh. [ eomeTprueckue
Mecra Touek. [locTpoenus ¢
MOMOUIbIO IUPKYJISI U TMHEUKN"

https://m.edsoo.ru/ED4EP9BK9
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https://m.edsoo.ru/RUSQ6XOT0
https://m.edsoo.ru/I0AB5M8IX
https://m.edsoo.ru/OYMTRIZ1B
https://m.edsoo.ru/U4JGFUAQ5
https://m.edsoo.ru/R8PZPXGRX
https://m.edsoo.ru/7B188G71X
https://m.edsoo.ru/NQNT80SLI
https://m.edsoo.ru/ED4EP9BK9

93

94

95

96

97

98

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXY Pa3InYHbIMH TEMaMHU
Kypca

[ToBTOpenue u 06o0IIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue u 06o0IICHNE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpeHue u 060061IEHNE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpeHue u 0600MIIEHNE.
Pemienune 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

https://m.edsoo.ru/AR407E990

https://m.edsoo.ru/YL3LJI8GZ6

https://m.edsoo.ru/ISIYSNSOE

https://m.edsoo.ru/C5N3TSTJ0

https://m.edsoo.ru/BKZ79DT4I

https://m.edsoo.ru/CW87I1B8HY
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https://m.edsoo.ru/AR4O7E99O
https://m.edsoo.ru/YL3LJ8GZ6
https://m.edsoo.ru/ISIY5NSOE
https://m.edsoo.ru/C5N3TSTJ0
https://m.edsoo.ru/BKZ79DT4I
https://m.edsoo.ru/CW87IB8HY

Kypca

99

[ToBTOpEeHME B 00OOIIEHNE.
Pemenue 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU

Kypca

https://m.edsoo.ru/AA7GIJWLT4

100

[ToBTOpeHHE 1 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3IHIHBIMU TEMAMH

Kypca

https://m.edsoo.ru/NMDTHJKNU

101

102

HtoroBast KOHTpoOINbHAs paboTa

[ToBTOpEeHME B 000OIIEHNE.
Pemenue 3amau,
WTIOCTPUPYIOIINX CBS3H
MEX1y pa3TUYHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edso00.ru/61W0SG6Y?2

https://m.edsoo.ru/MOO8SBKAYY
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https://m.edsoo.ru/AA7GJWLT4
https://m.edsoo.ru/NMDTHJKNU
https://m.edsoo.ru/61W0SG6Y2
https://m.edsoo.ru/MOO8BKAYY

8 KVIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3ydYeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI

IT

1 ap ajiﬂeﬂorpaMM’ Cro HpHSHAKH 1 https://m.edsoo.ru/ARR7IVFG6
U CBOMCTBaA
I1

2 apaJEnenorpaMM, Cro MpH3HAKH 1 https://m.edso0.ru/XQ2HT880G
U CBOIiCTBa
IT

3 ApALIEIIOTPaMM, Cro HpHsHarH 1 https://m.edso0.ru/U2FNLVXGJ
U CBOIiCTBa
IT

4 ap aJiﬂeﬂorpaMM’ Cro HpHHAKH 1 https://m.edsoo.ru/0OAFB95BMP
U CBOMCTBaA
I1

5 apajzﬂeﬂorpaMM’ Cro HpH3HaKt 1 https://m.edsoo.ru/L2SC11L.413
U CBOIiCTBa
[IpssmoyroiabHUK, poMO,

6 KBaJpaT, UX MPU3HAKH U 1 https://m.edsoo.ru/K6ACIMIG3
CBOMCTBa
[IpssmoyroiabHUK, poMO,

7 KBaJpaT, UX MPU3HAKU U 1 https://m.edsoo.ru/SEP2WIOM6
CBOMCTBA
[TpsMoyronbHUK, pOMO,

8 KBaJpaT, UX MPU3HAKH U 1 https://m.edsoo.ru/N3905183D
CBOMCTBA
[IpsimoyronasHUK, pOMO,

9 KBaJlpaT, X NPU3HAKU U 1 https://m.edsoo.ru/9AOUOET6U

CBOMCTBA
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https://m.edsoo.ru/ARR7IVFG6
https://m.edsoo.ru/XQ2HT880G
https://m.edsoo.ru/U2FNLVXGJ
https://m.edsoo.ru/0AFB95BMP
https://m.edsoo.ru/L2SC1L413
https://m.edsoo.ru/K6ACIMIG3
https://m.edsoo.ru/5EP2WIOM6
https://m.edsoo.ru/N3905183D
https://m.edsoo.ru/9A0U0ET6U

10

CpenHsist TMHUS TPEyrojbHUKA

https://m.edsoo.ru/YHRF7840QD

11 CpenHsist TUHUS TPEYroJIbHUKA https://m.edso00.ru/JKQXX56CP
Tpaneuus. PaBHoOenpenHas

12 Tpanenus, e€ CBOINCTBa U 1 https://m.edsoo.ru/P7LS9Z6H3
MpU3HAKU
Tpaneuus. PaBHoOenpenHas

13 Tparenus, e€ CBoiicTBa U 1 https://m.edsoo.ru/RMAFSWLFI
MpU3HAKU

14 [IpssmoyronbpHas Tpanenus 1 https://m.eds00.ru/5SONOSOY3R

15 Cpenusig nuHus Tpanenuu 1 https://m.edsoo.ru/MQ5IU1HO01

16 Teopema daneca 1 https://m.edsoo.ru/DUWROAI7U

17 Teopema Paneca 1 https://m.edsoo.ru/FPLDPRWF3
T

18 cOPENE O TIPOTIOPHHONATLHEX 1 https://m.eds00.ru/B27GIUTZ2
OTpe3Kax
T

19 COPEMa § IPOTOPIHOHABHRX 1 https://m.edso0.ru/GN1Y560NM
oTpe3Kax

20 LlenTp Macc TpeyrojabHUKa 1 https://m.edsoo.ru/PUBL3IWGK

21 Llenrtparbro-cuMmeTpiibie 1 https://m.edsoo.ru/DANRGABOC
buryps
K 0

22 | OHTPO?BHM pa OTa"HO reme 1 https://m.edsoo.ru/XL9FPIISE

YeThIpEXyroNbHUKH

[Tono6

23 OAOBHE TPEYTOILHHIOB, 1 https://m.edso0.ru/CMSABUNGX
KO3 UIIUEHT OA00HS
[Tomo6

24 OODHE TPEYTOTLHTIKOR, 1 https://m.eds00.ru/339G42HMF
KO3 GUIIMEHT MoA00Hs
IT 0

25 PHSHATH TOAODIA 1 https://m.edsoo.ru/3VUXK2P28

TPEYTrOJIbHUKOB
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https://m.edsoo.ru/YHRF784QD
https://m.edsoo.ru/JKQXX56CP
https://m.edsoo.ru/P7LS9Z6H3
https://m.edsoo.ru/RMAFSWLFI
https://m.edsoo.ru/5ONOS0Y3R
https://m.edsoo.ru/MQ5IU1H01
https://m.edsoo.ru/DUWROAI7U
https://m.edsoo.ru/FPLDPRWF3
https://m.edsoo.ru/B27GJUTZ2
https://m.edsoo.ru/GN1Y560NM
https://m.edsoo.ru/PU6L3IWGK
https://m.edsoo.ru/DANRGAB0C
https://m.edsoo.ru/XL9FP9I5E
https://m.edsoo.ru/CMSA8UNGX
https://m.edsoo.ru/339G42HMF
https://m.edsoo.ru/3VUXK2P28

[TpuzHaku momo0Oust

26 . https://m.eds00.ru/86D0TXYZU
TPEYroJbHHUKOB
IT
27 pH3HaKU 0106w https://m.edsoo.ru/LVTQIL Q24
TPEYroJbHHUKOB
IT 5
28 pemHaKH TOAOBIA https://m.edsoo.ru/FOOM8B01V
TPEYroJbHHUKOB
IT S
29 pemHaKH frofobuA https://m.eds00.ru/6Y XPXGHZL
TPEYroJbHHUKOB
1T 6
30 PHHAKH HOOBIA https://m.edso0.ru/43MAJ24WR
TpeerHbHI/IKOB
IT o
31 PHMEHEHHE HOAODI IpH https://m.edsoo.ru/KDLGZ4Q7J
pELICHUH TPAKTUYECKHX 3a1ad
IT
32 PHMEHCHIE 01001 MpiH https://m.eds00.ru/106DVM8W]
peIHeHI/H/I npaKanecxnx 3a1a4
1T &
33 b ep HreHeHP;ZHOHOeCM HI;I; . https://m.edsoo.ru/IAMXSM38Y
INCHUHN ITPAKTUYCCKHUX Ja4d
I1
34 PHMEHEHHE 1107100us pH https://m.eds00.ru/8B62XWOUW
pELICHUH MTPAKTUYCCKHUX 3a/1a4
1T 6
35 » ep HreHeHP;ZHOﬂOeCM H[;z . https://m.edsoo.ru/ES8V5RY49
INCHUHN ITPAKTUYCCKHUX Jad
IT 5
36 p:HZeHeHI;ZHOHOGCM HF;Z . https://m.edso0.ru/4AQOERKS5FP
INCHUHN ITPAKTUYCCKHUX Jad
Bseaenue moHsaTus
37 npeoOpa3oBaHus MOA0OUS U https://m.edsoo.ru/FHGJ19NT3
moI00HBIX (HUryp
K 6
38 OHTPOJILHAA pADOTA MO TEME https://m.edsoo.ru/TVEQOUINA

"TloxoOue"
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https://m.edsoo.ru/86D0TXYZU
https://m.edsoo.ru/LVTQ9LQ24
https://m.edsoo.ru/FO0M8B01V
https://m.edsoo.ru/6YXPXGHZL
https://m.edsoo.ru/43MAJ24WR
https://m.edsoo.ru/KDLGZ4Q7J
https://m.edsoo.ru/1O6DVM8WJ
https://m.edsoo.ru/1AMXSM38Y
https://m.edsoo.ru/8B62XWOUW
https://m.edsoo.ru/ES8V5RY49
https://m.edsoo.ru/4QOERK5FP
https://m.edsoo.ru/FHGJ19NT3
https://m.edsoo.ru/TVE90U9NA

39

TToustuie wiomamnu. CBoicTBa
IIOMIAIel TEOMETPUUYCCKUX

¢uryp

https://m.edso0.ru/SYJF1V0SZ

40

[TonsTne nnomanu. ColicTBa
IJIOIIAJEH TEOMETPUYECKUX

¢uryp

https://m.edso0.ru/C119MBYCO

41

42

43

44

45

IMougrue mwiomanu. CBolcTBa
IJIOIIAJEH TEOMETPUYECKUX
¢buryp

[Tpocreiinme popmysbl 11
IUIOINAAM TPEYroJbHUKA,
napajesnorpaMma, pomoa u
Tpaneuuu

[Tpocreiinme popmysnbl 1
IUIOINAAM TPEYroJbHUKA,
napajesnorpaMma, pomoa u
Tpaneuuu

[Tpocreiimme popmysbl 1
IUIOLIA/IA TPEYTOJIbHUKA,
napajenorpaMma, pomoa u
Tpaneuuu

[Ipocreiimme hopmynsl ams
IUIOLIA/IA TPEYTOJIbHUKA,
napajenorpaMma, pomoa u
Tpaneuuu

https://m.edsoo.ru/L2M5429E1

https://m.edsoo.ru/NGYOW3YFK

https://m.edsoo.ru/YD9FP7QBC

https://m.eds00.ru/8KG41XS3Z

https://m.edsoo.ru/TKEMHDMRN

46

[Tpocreiimume hopmynbl ams
IUIOINAAM TPEYroJIbHHKA,
napaujenorpaMma, pomoa u

https://m.edsoo.ru/AETBPDG04
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https://m.edsoo.ru/SYJF1V0SZ
https://m.edsoo.ru/C119MBYC0
https://m.edsoo.ru/L2M5429E1
https://m.edsoo.ru/NGY0W3YFK
https://m.edsoo.ru/YD9FP7QBC
https://m.edsoo.ru/8KG4IXS3Z
https://m.edsoo.ru/TK5MHDMRN
https://m.edsoo.ru/AETBPDG04

Tparenuu

ITpocreitmme Gopmybl s
IUIOLIA/I TPEYTOJIbHUKA,

47 https://m.edsoo.ru/RPM7DF46H
napajuiesiorpaMma, pomoa u
Tpanenuu
[Tpocreitmme Gopmyb s
48 TIOTHAIN TPEyTOTLHHEE, https://m.edsoo.ru/HVPW1PUOE
napajuiesiorpaMma, pomoa u
Tpanenuu
[Ipocretinme hopmMystbl st
49 TLTOMEVR TPEyTOIBIIRA, https://m.edsoo.ru/6A72EHA75
napajiesiorpaMma, pomoa u
Tpanenuu
[Ipocretinme hopmMystbl s
50 TLTOMEVR TPEyTOIBIIRA, https://m.edsoo.ru/F2C2LR083
napajiesiorpaMma, pomoa u
Tpamnenuu
51 [Tnomaau noo0HBIX GUryp https://m.edsoo.ru/EEALMR67C
52 [Tnomaan momoOHBIX Guryp https://m.edsoo.ru/P912SGDK7
53 [Tnomaau noo0HBIX GUryp https://m.edsoo.ru/EHO61BZTL
54 Kontpoxehas padora no reme https://m.edsoo.ru/EN2ZMRLOV
"ITinomans"
55 Teopema [Iudaropa https://m.edso0.ru/QKZOFGGIM
IIpumeHeHne Teopemsl
56 [Tudaropa mpu penieHUH https://m.edsoo.ru/P8Q06H146
NPaKTUYECKUX 3a/1au
57 Hpmmererie Teopens: https://m.eds00.ru/6GCYYHMBJ

[Tudaropa npu pemreHUN
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https://m.edsoo.ru/RPM7DF46H
https://m.edsoo.ru/HVPW1PUOE
https://m.edsoo.ru/6A72EHA75
https://m.edsoo.ru/F2C2LR083
https://m.edsoo.ru/EEALMR67C
https://m.edsoo.ru/P912SGDK7
https://m.edsoo.ru/EHO61BZTL
https://m.edsoo.ru/EN2ZMRL0V
https://m.edsoo.ru/QKZ0FGGIM
https://m.edsoo.ru/P8Q06H146
https://m.edsoo.ru/6GCYYHMBJ

MMPAKTUYCCKUX 3aaa4

58

59

60

[IpumeneHnue TeopeMbl
[Mudaropa npu perienun
IIPAKTUYECKUX 3a7a4

[IpumeHneHnue TeopeMbl
[Tucdaropa npu peuieHuu
MPAKTUYECKUX 3a7a4

[IpumeneHnue TeopeMbl
[Tucdaropa npu perieHuu
MPAKTUYECKUX 3a7a4

https://m.edsoo.ru/LMV5C3GLJ

https://m.edsoo.ru/PRS00Y2UB

https://m.edsoo.ru/FRWFBQ8U4

61

IIponopuroHanbHbIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/7THH9HDEV

62

63

[IponopuuoHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[TponopuroHanbHbBIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/AW9KQEMC1

https://m.eds00.ru/RT91KWZDG

64

65

66

IIponopuroHanbHbIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE
IIponopiimoHanbHbIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

ITponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.eds00.ru/O58L2HQQX

https://m.edsoo.ru/7TGUACGXWZ

https://m.edsoo.ru/C7656BBGE

67

CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHT€HC OCTPOTO yTiia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo0.ru/LYVTZMQWW

68

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHI'€HC OCTPOTO yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo0.ru/J3GWTMVMU
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https://m.edsoo.ru/LMV5C3GLJ
https://m.edsoo.ru/PRS0OY2UB
https://m.edsoo.ru/FRWFBQ8U4
https://m.edsoo.ru/7THH9HDEV
https://m.edsoo.ru/AW9KQEMC1
https://m.edsoo.ru/RT91KWZDG
https://m.edsoo.ru/O58L2HQQX
https://m.edsoo.ru/7GUACGXWZ
https://m.edsoo.ru/C7656BBGE
https://m.edsoo.ru/LYVTZMQWW
https://m.edsoo.ru/J3GWTMVMU

CuHyc, KOCUHYC, TAHT€HC U

69 KOTaHI'€HC OCTPOTO yria https://m.edsoo.ru/GROA16PM3
HPSIMOYTOJIBHOTO TPEYrOJIbHUKA
T

70 PHIOHOMETPHUECKHE (yHKIIH https://m.eds00.ru/ZWP2HPP54
yrios B 30°, 45° u 60°
T

71 PHIOHOMETPHYECKUE QyHKILHH https://m.edso0.ru/ZU0S70CLO
yrioB B 30°, 45° u 60°
KonTponbHas padoTa 1o Teme

72 "Teopema [Iudaropa n Havana https://m.edsoo.ru/FVEFTRM95
TpuroHomeTpuun"
B

73 [THCAHHBIC 1 HEHTPAILHAIC https://m.edsoo.ru/G40YNQY XG
YTIIBI
B

74 [THCATTHDIC 1 HCHTPATIBHEIC https://m.edsoo.ru/\VV2IQGA3E7
YTIIBI
B

75 [THCAHHBIC H HEHTPATbHRIC https://m.eds00.ru/7HCBOZFSD
YTJIBI
B

76 [THCAHHBIC 1 HEHTPAILHRIC https://m.edsoo.ru/DNLOSSAGE
YTIIBI
v .

77 rox h:[excny KAcaTeiIpHO 1 https://m.edso0.ru/E9QHJISGCA
Xopaou
v .

78 ro1 l\femﬂy KacaTebHon 1 https://m.edsoo.ru/AYSM3W49F
xopaou
Y e opaa

79 [IBE MELY XOpAamH 1 https://m.edsoo.ru/QSM61X003
CEeKYIIUMHU
Yy

80 TIBT MEAILY XOPAGMH 1 hitps://m.eds00.ru/NUZYK04UB
CEKYIIUMHU

81 Brimcanusie 1 onrcaHHbIe https://m.edsoo.ru/O9W830WRS8
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https://m.edsoo.ru/GR0A16PM3
https://m.edsoo.ru/ZWP2HPP54
https://m.edsoo.ru/ZU0S7OCLO
https://m.edsoo.ru/FVEFTRM95
https://m.edsoo.ru/G40YNQYXG
https://m.edsoo.ru/V2IQGA3E7
https://m.edsoo.ru/7HCBOZFSD
https://m.edsoo.ru/DNLO8SAGE
https://m.edsoo.ru/E9HJJSGCA
https://m.edsoo.ru/AYSM3W49F
https://m.edsoo.ru/QSM6IX0O3
https://m.edsoo.ru/NUZYK04UB
https://m.edsoo.ru/O9W830WR8

YETBIPEXYTOJIbHUKU

BrmmcanHpie 1 onmMcaHHBIE

82 . https://m.edsoo.ru/H45SC6FPG
IIeTI:IpCX}’]’OJ’ILHI/IKI/I
Croi

83 BOUCTRA I npHHaArd https://m.eds00.ru/C68XODMAP
BIIMCAHHOTO YCTHIPEXYTOJIbHUKA
Croii

84 BOHCTEA M Hpistar https://m.eds00.ru/78749ZDP|
BIIMCAHHOI'O ‘IeTpreX}/TOJIBHI/IKa
Croii

85 poucTsa n HpI/ISHa}G/I https://m.edso0.ru/JSMSCM8Q8
BIIMCAHHOI'O I-ICTI)Ipexyl“O.]'II)HI/IKa.

86 CBOFCTBA H IpH3HAKH https://m.eds00.ru/WLSABATLX
BIICAHHOT'O YETHIPEX YT OJIbHUKA
B

87 SAHMHOE p %CHOHO)KGHHe ABYX https://m.edsoo.ru/JHESCMNKR
OKPY/KHOCTEU
B

88 SAHMHOC anCHOHO)KeHHe ABYX https://m.edsoo.ru/WS38RSFCD
OKPYKHOCTEU

89 Kacanue okpyxHOCTEM https://m.eds00.ru/SOQZPVOXV

90 Kacanue okxpyxxHoctei https://m.edsoo.ru/\VV703PTAA3

91 Obume KacaTenbHbIe K MBYM https://m.edso0.ru/XBBUSR8OT
OKPY>KHOCTSIM
KonTposnbHas padbora no teme

92 "VTIIBI U 9eTHIPEXYTOMBHUKH, https://m.edsoo.ru/DJYT1BFOE
CBSI3aHHBIE C OKPYXHOCTHIO"
[ToBTOpeHue u 060061IEeHNE.
P

93 CHICHHE 3a/at, https://m.eds00.ru/81SYGHEMS
WJUTIOCTPUPYIOLIUX CBSA3U MEXKIY
paSJ'II/I‘-IHLIMI/I TEMaMHU Kpra

94 [ToBTOpeHue u 06001IeHHE. https://m.edsoo.ru/BMGGSU06L
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https://m.edsoo.ru/H45SC6FPG
https://m.edsoo.ru/C68X0DMAP
https://m.edsoo.ru/78749ZDPI
https://m.edsoo.ru/J8MSCM8Q8
https://m.edsoo.ru/WLS4BA7LX
https://m.edsoo.ru/JHE5CMNKR
https://m.edsoo.ru/WS38RSFCD
https://m.edsoo.ru/S0QZPVOXV
https://m.edsoo.ru/V703PTAA3
https://m.edsoo.ru/XBBUSR8OT
https://m.edsoo.ru/DJYT1BF9E
https://m.edsoo.ru/81SYGHEM5
https://m.edsoo.ru/BMGGSU06L

Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMAaMH Kypca

95

[ToBTOpenue u 06o0IIeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

https://m.edsoo.ru/INSLOOR9W

96

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIUX CBSA3U MEXKIY
Pa3siIMYHbIMH TEMAaMH KypcCa

https://m.edsoo.ru/WPRF7AWKF

97

98

99

100

101

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME K 0000IIEHNE.
Pemienune 3anay,
WJUTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue n o6obIIEeHHE.
Pemienune 3anay,
WJUTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3ITUYHBIMU TEMaMHU Kypca
[ToBTOpenue n o6obIIEeHHE.
Pemenune 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKIY

Pa3JINYHBIMU TEMaMU Kypca

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/IQP7XNRTT

https://m.edsoo.ru/YIAHKQOMNR

https://m.edsoo.ru/ODR4UNUDN

https://m.edsoo.ru/LIWTH3RM2

https://m.edsoo.ru/ZPQFPPB76
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https://m.edsoo.ru/IN8LOOR9W
https://m.edsoo.ru/WPRF7AWKF
https://m.edsoo.ru/IQP7XNRTT
https://m.edsoo.ru/YIAHKQMNR
https://m.edsoo.ru/0DR4UNUDN
https://m.edsoo.ru/LIWTH3RM2
https://m.edsoo.ru/ZPQFPPB76

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amauq,

102 1 https://m.edsoo.ru/QVLHEXPOL
WJUTIOCTPUPYIOUIHUX CBA3U MEXKIY
Ppas3INYHbIMHA TCMaAaMHU KypcCa
OBUIEE KOJIMYECTBO YACOB I10O 102

[NPOT'PAMME
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https://m.edsoo.ru/QVLHEXPOL

9 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchbl
padoThI padoTshI

1 CHuityc, KOCHHYC, TAHIEHC YIioB 1 https://m.edsoo.ru/5USJCOB75
ot 0 1o 180°
0] e e ecKoe

2 CHOBHOE TPHTOHONMETPIACEO 1 https://m.edsoo.ru/M4F82J3QG
TOKJIECTBO

3 DopMyITBI IPUBEICHUS 1 https://m.edsoo.ru/OD2RWIGER

4 ®opMmyIibl IPUBEACHUS https://m.edsoo.ru/PWADXH9Q6
P .

5 CHICHIE TPEYTOIBHIROB 1 https://m.edsoo.ru/W6EYZB12S
Teopema KOCHHYCOB
P .

6 CIICHIE TPEYTOIBHIROB 1 https://m.edsoo.ru/CO9KRCUJO
Teopema KOCMHYCOB

7 TeopeMa cuHyCcOB https://m.edso00.ru/KV67Y3KVM
Teopema cuHyCcOB 1 https://m.edso00.ru/L93GH3CSI
Pemenune npakTruueckux 3ajay c

9 MCII0JIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/RX9DFWODY
KOCHUHYCOB U TEOPEMbI CUHYCOB
Pemenune npakTuueckux 3ajay c

10 MCII0JIb30BAHUEM TEOPEMBI 1 https://m.eds00.ru/GO9YWQ54Z
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢

11 UCIIOJIb30BAHUEM TEOPEMBI 1 https://m.edso0o.ru/433MX1FG8
KOCHUHYCOB ¥ TEOPEMBI CUHYCOB

12 Pemenne npakrudeckux 3aaad ¢ 1 https://m.eds00.ru/S7136DVOB
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https://m.edsoo.ru/5USJC0B75
https://m.edsoo.ru/M4F82J3QG
https://m.edsoo.ru/OD2RWIGER
https://m.edsoo.ru/PWADXH9Q6
https://m.edsoo.ru/W6EYZB12S
https://m.edsoo.ru/CO9KRCUJ0
https://m.edsoo.ru/KV67Y3KVM
https://m.edsoo.ru/L93GH3CSI
https://m.edsoo.ru/RX9DFWODY
https://m.edsoo.ru/GO9YWQ54Z
https://m.edsoo.ru/433MX1FG8
https://m.edsoo.ru/S7136DVOB

HCIIOJIb30BAHUEM TCOPCMbIL
KOCHHYCOB U TCOPEMBI CUHYCOB

Tpuronomerpudeckue GopMyIbl

13 JUIS TUTOLAAU TPEYTrOJIbHUKA, https://m.edsoo.ru/5SK7F41U11
napasuiesiorpaMma
TpuronomeTpudeckue GOpMYJIbI

14 JUTS TUTOIIAM TPEYTOJIbHUKA, https://m.edso0.ru/68QTV0252
napasuiesiorpaMma
Tpuronomerpudeckue GopMyIbl

15 JUTSL IO TPEYTOIbHHKA, https://m.edsoo.ru/NOZOEK05Q
napasuiesiorpaMma
TpuronomeTpudeckue GOPMYIIbI

16 JUTSL TITOLIAAN TPEYTOIbHHKA, https://m.edsoo.ru/P1W83Y4Y6
napasuiesiorpaMma

17 ®opmyna ['epona https://m.eds00.ru/3CQ58KDIS

18 ®opmyna ['epona https://m.edsoo.ru/6F2WCIAWI

19 ®opwmyna ['epona https://m.edso00.ru/PIFWPZTDQ

20 q)OpM},I_Ha TUIOTHAIH BRITYKITOTO https://m.edso00.ru/9E9XGZZHZ
YeThIPEXYTONbHUKA

21 CDOPM},’_Ha TUIOTI/I BHITYIIOTO https://m.edsoo.ru/KKVSMLN40
YeThIPEXYTObHUKA

22 Kontposenas padora no reme https://m.edsoo.ru/2P7QM31DE
"Pemmenue TpeyroiabHUKOB"

23 XOP/IEI H TO0GHEC https://m.eds0o.ru/HRQL5P50X
TPEYTOJIbHUKU B OKPY)KHOCTH

24 Teopema o mpomspeeHiH https://m.edso00.ru/GLKPMPTKJ

OTpPE3KOB XOpJ
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https://m.edsoo.ru/5K7F41UI1
https://m.edsoo.ru/68QTV0252
https://m.edsoo.ru/N0Z0EK05Q
https://m.edsoo.ru/P1W83Y4Y6
https://m.edsoo.ru/3CQ58KDIS
https://m.edsoo.ru/6F2WCIAWI
https://m.edsoo.ru/P1FWPZTDQ
https://m.edsoo.ru/9E9XGZZHZ
https://m.edsoo.ru/KKVSMLN4O
https://m.edsoo.ru/2P7QM31DE
https://m.edsoo.ru/HRQL5P5OX
https://m.edsoo.ru/GLKPMPTKJ

Teopema 0 npou3BeAECHUN

25 1 https://m.edso00.ru/Y072ZQ3K5
OTPE3KOB XOpJ
26 Teopeet 0 mpom3Be et 1 https://m.edsoo.ru/8IHEDFWLC
OTPE3KOB CEKYIINUX
27 Teopenbt 0 MpoRsBeACHHIL 1 https://m.edsoo.ru/VBZEKTZAK
OTPE3KOB CEKYIINX
28 Teopema o IiBaHp are 1 https://m.edsoo.ru/9IUZTFJUO
KacaTeJbHON
29 Teopema o IiBaHp are 1 https://m.edsoo.ru/EHME7APYA
KacaTeJIbHON
30 Teopembl UeBbl 1 MeHenast 1 https://m.edsoo.ru/B4L1YENLC
31 Teopembr UeBsl 1 Menenas 1 https://m.edsoo.ru/KOU3HL C36
32 Teopembr UeBbl 1 MeHenas 1 https://m.edsoo.ru/SMHUOWE10
33 [TonsiTe 0 TOMOTETHH 1 https://m.edso0.ru/ZSKJO75JL
34 Kowrpossras pabora 1o reme 1 https://m.edsoo.ru/YRPDU77PT
"Tlono6ue TpeyroibHUKOB"
YpaBHeHUE NIPIMON Ha
IJIOCKOCTH. YTJIOBOH
35 KO3 PULIHEHT U CBOOOTHBIM 1 https://m.edsoo.ru/DKBNHB2IQ
YJIeH, UX TeOMEeTPUUECKUN
CMBICT
YpaBHeHUE NIPIMOU Ha
IJIOCKOCTH. YTJIOBOH
36 KOX(PGUITUEHT U CBOOOTHBIN 1 https://m.edsoo.ru/O0HQFQNJD4
YJIeH, X T€OMETPUUIECKUI
CMBICTT
37 [MapannensHOCTE U 1 https://m.edsoo.ru/2UC9FMLOX
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https://m.edsoo.ru/Y072ZQ3K5
https://m.edsoo.ru/8IH6DFWLC
https://m.edsoo.ru/VBZEKTZAK
https://m.edsoo.ru/9IUZTFJUO
https://m.edsoo.ru/EHME7APYA
https://m.edsoo.ru/B4L1YENLC
https://m.edsoo.ru/KOU3HLC36
https://m.edsoo.ru/9MHU0WE1O
https://m.edsoo.ru/ZSKJO75JL
https://m.edsoo.ru/YRPDU77PT
https://m.edsoo.ru/DKBNHB2IQ
https://m.edsoo.ru/0HQFQNJD4
https://m.edsoo.ru/2UC9FML0X

MEPICHIUKYISIPHOCTD PSIMBIX
(daepe3 yrioBoit KodhHIHEHT)

38

39

YpaBHEHHE OKPYKHOCTH
Haxoxnenue nepeceyeHuit

OKPYKHOCTEH U MPSMBIX B
KOOpAMHATax

https://m.edsoo.ru/HQKD87A1U

https://m.edsoo.ru/YNKU2PN29

40

Haxoxnenue nepeceueHuit
OKPY)KHOCTEH U IPSMBIX B
KOOpJAMHATax

https://m.edso00.ru/J1CGP6BT2

41

42

43

44

dopmyiia pacCTOSIHUA OT TOUKH
J10 IPAMOU

[1nomane napaiaenorpamma B
KOOpJMHATAaX, MOHATUE 00
OPUEHTHUPOBAHHOM IIIOLIAN

HpI/IMeHCHI/Ie MCTOJa KOOpAUHAT

B IIPAKTUYCCKU-
OpPUCHTHUPOBAHHBIX
TCOMETPHUICCKUX 3aaadax

KonTposnbHas padbora no teme
"Meton koopauHar"

https://m.edsoo.ru/10BIG46H1

https://m.edsoo.ru/KZBQRM4H5

https://m.edsoo.ru/L8X8KLH5G

https://m.edsoo.ru/AZ8IVWIVO

45

46

47

BekTopsl Ha II0CKOCTH

CrnosxeHue U BEIYUTaHHE
BEKTOPOB — MpaBHIIa
TPEeYroJabHUKa U
napaienorpaMmma

CroxeHue ¥ BbIUUTaHUE
BEKTOPOB — MpaBHIIa
TpPEeYroJabHUKa U

https://m.edsoo.ru/K12RUOSVW

https://m.edsoo.ru/703ALG43I

https://m.edsoo.ru/HVDFC60VW
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https://m.edsoo.ru/HQKD87A1U
https://m.edsoo.ru/YNKU2PN29
https://m.edsoo.ru/J1CGP6BT2
https://m.edsoo.ru/10BIG46H1
https://m.edsoo.ru/KZBQRM4H5
https://m.edsoo.ru/L8X8KLH5G
https://m.edsoo.ru/AZ8IVWIVO
https://m.edsoo.ru/K12RUOSVW
https://m.edsoo.ru/703ALG43I
https://m.edsoo.ru/HVDFC60VW

napaJuienorpaMmma

48
49

VYMHOXEHHE BEKTOpa Ha 4Y1CJIO

Koopaunatel BekTopa

https://m.edsoo.ru/IAAOVESTT

https://m.edso00.ru/20DXJMW1G

50

51

52

CrnoskeHue U BEIYUTaHHUE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YKCJI0 B KOOPAMHATAX
Clo)KeHHe U BBIYUTAHHE
BEKTOPOB, YMHOKCHHE BEKTOpa
Ha YMCJIO0 B KOOPAMHATAX

[IpumeHeHre BEKTOPOB B
¢buznke, HEHTP Macc

https://m.edsoo.ru/UEUVRC7H2

https://m.edsoo.ru/CD5E7TWXI

https://m.edsoo.ru/26GEZ4JLF

53

[Tonsarue o 6a3uce (Ha
I0cKOCTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

https://m.edsoo.ru/FIMRYRIG5

54

55

56

57

[Tonsarue o 6a3uce (Ha
MI0CKOCTH). Pa3noxkenus
BEKTOPOB 10 0azucy

[TonsiTue o 6azuce (Ha
IUI0CKOCTH). Pa3noxxenus
BEKTOPOB 10 0azucy

CkansspHO€E TPOU3BENECHUE
BEKTOPOB, TEOMETPUUYECKUI
CMBICI U BBIPDAJKEHUE B
JIEKapTOBBIX KOOpANHATAX

JucTpuOyTUBHOCTD CKAJIIPHOTO
IIPOU3BEICHUS

https://m.edsoo0.ru/S02GEDIPD

https://m.edsoo.ru/PLD73IHM1

https://m.eds00.ru/M13GI1KYH

https://m.edsoo0.ru/21BV7MZZW

58

CxkansipHO€ MPOU3BEICHUE U
POETIMPOBAHUE

https://m.edsoo.ru/EJSYVAD37
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https://m.edsoo.ru/IAAOV6STT
https://m.edsoo.ru/2QDXJMW1G
https://m.edsoo.ru/UEUVRC7H2
https://m.edsoo.ru/CD5E7TWXI
https://m.edsoo.ru/26GEZ4JLF
https://m.edsoo.ru/FIMRYRIG5
https://m.edsoo.ru/S02GEDIPD
https://m.edsoo.ru/PLD73IHM1
https://m.edsoo.ru/M13GI1KYH
https://m.edsoo.ru/21BV7MZZW
https://m.edsoo.ru/EJSYVAD37

[IpuMeHeHue cKasipHOro

59 MIPOU3BEICHUS BEKTOPOB ISl https://m.edsoo.ru/AY2BYDN7M
HaXO0XXJCHUS JAJIUH U YIIIOB
[IpuMeHeHue cKasIpHOro

60 MIPOU3BENICHUS BEKTOPOB IS https://m.edsoo.ru/79KYPZ0ZU
HAXOXKJCHUS JJIUH U YTIIOB
[TpuMeHeHue cKaJIIpHOTO

61 IIPOU3BEJICHUS BEKTOPOB ULl https://m.edsoo.ru/TJA3FCB2S
HAXOXKJCHUS JJTUH U YTIIOB
Penenne reomerpruyeckux 3agay

62 C TIOMOIIBIO CKaJISIPHOTO https://m.edsoo.ru/DDZKO0TURA
IPOU3BEACHUS
Penienne reomerpruyeckux 3agay

63 C TIOMOIIIBIO CKAJIIPHOTO https://m.edso0.ru/1TPQ44FSF
IPOU3BEACHUS

64 Konrpomenas pabora no Teme https://m.edsoo.ru/EGG6ARUBS
"BexTops!"

65 HpaBHITkHEIE MHOFOYTOMIBHIKIL, https://m.eds00.ru/GAOJSROGE
BBIYHMCIICHHE UX JIIEMEHTOB

66 Hpasmibibie MHOTOYTONbHIKIL, https://m.edso0.ru/772WCGI2G
BBIYUCIICHHE UX JIEMEHTOB

67 11paBIIb bie MHOTOYTONbHIKIL, https://m.eds00.ru/FJI9A9900N
BBIYHMCIICHHE UX DJIIEMEHTOB

68 Ilpaprbibie MHOrOyroJbHIKIL, https://m.eds00.ru/TQ4VIV78S
BBIYHCIICHUE UX JIIEMEHTOB

69 Yucno m 1 1I1MHa OKPYKHOCTH https://m.edsoo.ru/BHTMLDSZL

70 Uwcrno T v IIMHA OKPY>KHOCTH https://m.edsoo.ru/MSCUUME93
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https://m.edsoo.ru/AY2BYDN7M
https://m.edsoo.ru/79KYPZ0ZU
https://m.edsoo.ru/TJA3FCB2S
https://m.edsoo.ru/DDZK0TURA
https://m.edsoo.ru/1TPQ44FSF
https://m.edsoo.ru/EGG6ARUB8
https://m.edsoo.ru/GAOJSR0GE
https://m.edsoo.ru/772WCGI2G
https://m.edsoo.ru/FJ9A99OON
https://m.edsoo.ru/TQ4VIV78S
https://m.edsoo.ru/BHTMLD5ZL
https://m.edsoo.ru/M8CUUME93

71 JnvuHa 1yru OKpy:KHOCTH 1 https://m.eds00.ru/5QT8GOM70
72 JlnvuHa 1yTH OKpY>KHOCTH 1 https://m.eds00.ru/5SZT409CK
73 Panuannas mepa yria 1 https://m.edsoo.ru/VY2HSBOTH
74 Pannannas mepa yria 1 https://m.edso00.ru/7Q5POYUMW
[Tnomanp kpyra u ero
75 3JIEMEHTOB (CEKTOpa U 1 https://m.edsoo.ru/WZ2UJSTBC
CEerMeHTA)
Ilnomane kpyra u ero
76 9JIEMEHTOB (CEKTOpa U 1 https://m.edsoo.ru/KPOBE37R8
CEerMeHTA)
Ilnomane kpyra u ero
77 AJIEMEHTOB (CEKTOpa U 1 https://m.edsoo.ru/NRZNOOFUU
CErMEHTA)
Brruunciienue nepuMeTpoB u
78 wIomaaen Guryp, BKIFOYAIOIIIX 1 https://m.edsoo.ru/C1D32BLLC
DJIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
79 wiomianen Guryp, BKIIOYAIOIIUX 1 https://m.edsoo.ru/7TRBWLHP9Z
AJIEMEHTHI KpyTa
80 Konposbras ro reme "HHHHa” 1 https://m.edsoo.ru/KCBEDSESI
OKPYXKHOCTH H ILIOMIAAb KpyTa
81 LenTpanbHas cuMMeTpust 1 https://m.edsoo.ru/X6THK81SX
82 Herrrpabio-cimmeTpirtbre 1 https://m.edsoo.ru/lU77FO58U
burypst
83 [ToBoport https://m.edso0.ru/J3TQ8NIWE
84 OceBas cummerpus 1 https://m.edsoo.ru/U170UBRZ6
85 [ToBTOpeHME M 0000IIECHHE. https://m.edso0.ru/Q1MJISHLZZ
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https://m.edsoo.ru/5QT8G0M7O
https://m.edsoo.ru/5SZT409CK
https://m.edsoo.ru/VY2HSB0TH
https://m.edsoo.ru/7Q5POYUMW
https://m.edsoo.ru/WZ2UJSTBC
https://m.edsoo.ru/KP0BE37R8
https://m.edsoo.ru/NRZNO0FUU
https://m.edsoo.ru/C1D32BLLC
https://m.edsoo.ru/7RBWLHP9Z
https://m.edsoo.ru/KCBED5ESI
https://m.edsoo.ru/X6THK81SX
https://m.edsoo.ru/IU77FO58U
https://m.edsoo.ru/J3TQ8NIW6
https://m.edsoo.ru/U17OUBRZ6
https://m.edsoo.ru/Q1MJ8HLZZ

Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMAaMH Kypca

86

87

Durypsl, CHMMETPUYHBIE
OTHOCHUTEIIBHO HEKOTOPOH OCH

[TapannenbHbIN IEpeHoC

https://m.edso0.ru/SWSGNW9SP

https://m.edsoo.ru/OMWYJ63Z0

88

TloHaTHe OBUXKEHUS U €TO
CBOMCTBA

https://m.edsoo.ru/NV56HJZHD

89

90

PaBencTBo puryp
[IposiBNeHUs: CHMMETPHU B
IPUPOJIE, KUBOIIUCH,
CKYJBIITYpE, apXUTEKType

https://m.edsoo.ru/D0SV5TQYA

https://m.edsoo.ru/Y7GDM70HA

91

Komno3uimn nsmxeHui
(mpocreiinine npumepsl)

https://m.edsoo.ru/Z0WD49KMY

92

93

94

95

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOLIUX CBSA3U MEXKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue n o6obIIEeHHE.
Pemenne 3amau,
WITIOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue n o6obIIEeHHE.
Pemenune 3amau,
WLTIOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0IIEHNE.
Pemienune 3anau,

https://m.edsoo.ru/QOMUMXBPM

https://m.edsoo.ru/71IJLHAGF

https://m.eds00.ru/WTXYZSG7Y

https://m.eds00.ru/0X04301L6
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https://m.edsoo.ru/SWSGNW9SP
https://m.edsoo.ru/0MWYJ63ZO
https://m.edsoo.ru/NV56HJZHD
https://m.edsoo.ru/D08V5TQYA
https://m.edsoo.ru/Y7GDM70HA
https://m.edsoo.ru/Z0WD49KMY
https://m.edsoo.ru/QOMUMXBPM
https://m.edsoo.ru/7IIJLHAGF
https://m.edsoo.ru/WTXYZSG7Y
https://m.edsoo.ru/0X043O1L6

WJUTIOCTPUPYIOLIUX CBSI3H MEXKY
pa3IMYHBIMH TEMaMU Kypca

96

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

https://m.edsoo.ru/84FFWHGCB

97

98

99

100

101

[ToBTOpeHHE 1 0000IIEHNE.
Pemenue 3amay,
WUTIOCTPUPYIOMINX CBS3H MEXKITY
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

6

I'eomeTpus

6.1

Pacno3naBate M3y4YeHHBIE TE€OMETPHUYECKHE (UTYpPBI, OINpEeNeNiarTh HX
B3aMMHOE  pacCIlOJIOKEHUE, H300paxaTrb TreoMeTpuueckue  (Gurypsl,
BBITNOJIHATH YEPTEXKH 10 YCIOBUIO 3aAauu. VI3MepsATh JIMHENHBIE U YIJIOBBIE
BEIMYMHBI. Pemiate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH

yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH IPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Pazmuyarh paszMepsl
3TUX 00BEKTOB MO MOPSAJIKY BEIIUYUHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FeOMETPUUECKUM 3a/1a4aM

ITosmp30BaTbes NpHU3HAKaMH PaBEHCTBA TPEYrOJbHUKOB, MCIOIb30BaTh
IPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PpEIICHUH
3aj1a4

[IpoBOANTH JTOTHYECKHE PACCYKIAEHUS C UCIOIB30BAHUEM F€OMETPUUECKUX
TEOPEM

6.6

6.7

6.8

[Tonb3oBaTbesl MpU3HAKaMU PABEHCTBA IMPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOICTBOM Me€JuaHbl, MPOBEIEHHOM K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYroJbHHUKA, B PELIEHUH FEOMETPUUECKUX 3aau

OnpenensaTs napauieNbHOCTh MPSMBIX € IOMOLIBK YIJIOB, KOTOPBIE
oOpa3zyer ¢ HuMHU cekymas. OrmnpenensTh NapauIeIbHOCTh MPSMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSIMOM JO TOYEK
JIPYrou npsMou

Penrate 3amaun Ha KieT4aToMn 6YM8.1"€

6.9

HpOBO}]I/ITB BBIYMCIICHHUA W HaAXOJHUTh YHCIIOBBIC H 6y1(BeHHI)Ie 3HaA4YCHUA
YIJI0OB B TCOMCTPHYCCKUX 3aaadax C HUCIOJb30BAHUEM CYMMBI VYIJIOB
TPCYIrOJIbHUKOB W MHOTI'OYIr'OJIbHHUKOB, CBOICTB YTJIOB, O6pa30BaHHBIX npu
MEepeCCUYCHUN ABYX napaJilICJIbHBIX MMPAMBIX CCKyU.IGﬁ. Pemarn
MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YIJIOB

6.10

Brmanete NOHATHEM TIE€OMETPHUYECKOTO MeCTa TOYEK. YMETh ONpEeNeisaTh
OHCCeKTpUCy yrjia ¥ CepeAUHHBbIH NEePIeHIUKYIAp K OTpPEe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK
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DopMynMpOBaTh ONPEACIICHUS] OKPYKHOCTH U Kpyra, XOpAbl U JHAMETpa

6.11 OKPY>KHOCTH, TIOJIb30BaThC HMX CBOMCTBAaMU. YMETh MPUMEHATH O3TH
CBOICTBa IPH PELICHUU 33]1a4
Brnaners moHsTHEM ONMCAaHHOW OKOJIO TPEYTOJILHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonb3oBaThest (akTaMu O TOM, YTO OHMCCEKTPUCHI
6.12 VIJIOB TPEYTOJbHUKA MEPECeKAIOTCS B OJHOW TOYKE, WU O TOM, 4TO
CepeIuHHbIEC TEPIIEHIUKYISAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECeKatoOTCs B
OJTHOH TOYKE
Brnaners moHsATHEM KacaTeNbHOM K OKPYXHOCTH, IOJIb30BAaTHCSI TEOPEMOH O
6.13 NEePIEHANKYIIPHOCTH KacaTeIbHOW M paguyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonb30BaTbcs ~ MPOCTEUIIUMHU  TEOMETPHUUECKUMU  HEpaBEHCTBaMH,
' NOHUMATh UX MPAKTHYECKHIA CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE MTOCTPOCHHS C TTOMOIIBIO ITUPKYJIS
' ¥l JIMHEHKH
8 KJIACC
Kon >
IIpoBepsiemble nMpeAMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHusA
pe3yjabTara
6 I'eomerpus
6.1 Pacno3HaBaTte OCHOBHBIE BHUJBI YETHIPEXYTOJIBHUKOB, HMX 3JIEMEHTBHI,
' MOJIb30BAThCSl X CBOMCTBAMU MIPU PELICHUH T€OMETPUUYECKHX 3314
6.2 [IpuMeHsTH CBOWMCTBA TOYKM TEPECEUCHUsT MEMAaH TPEYrOJbHUKA (LIEHTpa
' Macc) B peLIEHHH 3a1a4
Brnaners noHaTHEM cpefHEN JIMHUU TPEYroJbHUKA U TPaNelHy, MPUMEHSITh
6.3 UX CBOMCTBa NpU pEIIEHUH TreoMeTpudeckux 3anad. [lonb3oBaThes
' teopemor Dasneca u TEOPEMON 0 IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHTh
WX ISl pEIICHUs TPAKTHUECKUX 3a1a4
6.4 [lpuMeHATH  OpU3HAKKM  [MOJOOUS  TPEYrOJBHUKOB B pEIICHUH
' reoMeTPUYECKUX 3a1a4
[Tonb3oBatbes Teopemoit Iludaropa nns pemieHuss reoMETpUYECKHX U
6.5 npakTHdeckux 3amad. CTPOUTh MaTeMAaTHYECKYI0 MOJIENb B MPAKTHYECKUX
' 3aja4ax, CaMOCTOSTENIHO JeNlaTh YepTEX M HAXOJUTh COOTBETCTBYIOILME
JUTMHBI
Bnamers moHATHAMH CHHYyCa, KOCHHYyCa H TaHTEHCa OCTpPOro yria
6.6 NPSMOYTOJIBHOTO TpEeyrojbHHUKA. [l0Nb30BaThCS 3TUMHU TOHATHSAMH IS
peLIeHHs TPAKTUYECKHUX 33124
6.7 Boruncnsate (pa3nuyuHbIMH CIOCOOaMHU) IMJIOLIAAb TPEYToJbHUKA U TUIONIAIN
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MHOTOYTOJIBHBIX (UTyp (HOJB3YACh, INIe HEOOXOAUMO, KAJbKYISTOPOM).
[IpuMeHATh NMOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax

6.8

6.9

6.10

9 KIIACC

Biamers NMOHATHAMM BIMCAaHHOTO M LIEHTPAJIbHOTO YIVIA, HCIIOJIb30BATh
TEOPEMBl O BIMCAHHBIX YIJIaX, yriax MEXIy XopAaMH (CEKYIIMMH) U yriie
MEXIy KacaTeJIbHOW U XOpJOU IPU PEIICHUH N'€OMETPUYECKHUX 3a1a4

BJ'Ia,I[GTB IIOHATHUEM OIIMCAHHOI'O LIeTI:IpéX}’l"O.]'II)HI/IKa, IIPUMCHATH CBOMCTBaA
OIMKMCAaHHOT O tlCT]’:»IpéXyl"O.]'IBHI/IKa IIpU pCUHICHUH 3aaa4

[TpuMeHSTh MOTyYCHHBIC 3HAHUS HA NMPAKTUKE — CTPOUTh MaTeMaTHUECKUE
MOJICNIA JUIs 3a/la4 PEAJbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIIHE
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TIOJB3YACh, TIC
HEO0OXOMMO, KAITBKYJIATOPOM )

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMeETHLbIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

6

6.1

6.2

I'eomerpus

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C HUX
MOMOIIbI0  pa3NMYHbIE  BJEMEHTHl  MPSAMOYTOJBHOTO  TPEYTrOJbHHUKA
(«pelieHue MPSAMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoauTh (C MOMOIIbIO
KaJbKYJIATOPA) AJUHBI U YTJIbI 711 HETaOJIMYHBIX 3HAYEHUI

ITons3oBaThCs (pOpMYHaMH MMPpUBCACHUSA u OCHOBHBIM
TPUTOHOMCTPUUCCKUM TOKIACCTBOM JISI HAXOKIACHUA COOTHOIICHUM MCKOY
TPUTOHOMCTPUYICCKUMHU BCINYNHAMU

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB U KOCHHYCOB I HaXOXKJEHUS
pPa3IUYHBIX DJIEMEHTOB TPEYTrOoJIbHUKA («PEIIEHHE TPEYroJbHUKOBY),
IIPUMEHATH UX IPU PEUICHUH F€OMETPUYECKUX 3a7a4

6.4

Brnagers monATHAMH npeoOpa3oBaHHs  MOJO0MS, COOTBETCTBEHHBIX
MeMeHTOB Ton00HBIX (uryp. Ilomp3oBaThCcsi CBOWCTBAMH  TOA00US
MPOU3BOJBHBIX (QUIYp, YMETh BBIYUCIATH JUIMHBI U HaXOAWUTh YIJBl Y
no100HbIX (uryp. IIpumMeHsATs CBOMCTBA M0100MS B MPAKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOILIIEM MUDE

6.5

6.6

6.7

[Tonp30BaTbcss TeopeMaMH O TPOU3BENEHHH  OTPE3KOB  XOpH, O
MIPOM3BEACHNH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHON

[Tonp30BaThcst BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (DU3MUYECKUN
CMBICTI, IPUMEHATh UX B PEIICHUH T'€OMETPUYECKUX U (PU3NYECKUX 3a/ad.
[IpumeHsTH CKaNspHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS IIUH U
yTJIOB

Ilonp30BaThCc METOIOM KOOpAWHAT Ha IINIOCKOCTH, IMPUMCHATH €ro B
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PCHICHUN TCOMCTPUICCKUX U MTPAKTHUICCKUX 3a1a1

BJ'Ia,I[eTB IMOHATUAMMU IPABUIIBHOI'0O MHOI'OYI'OJIbHHUKA, AJIWHBI OKPYXXHOCTH,
JJIMHBL Oy OKPYXHOCTH H pa)maHHoﬁ MCpPbI yrjia, YMCTb BBIYUCIIATH

08 IJIOAAs Kpyra M ero yacreil. lIpuMeHsATh nOJNy4eHHBIE YyMEHUSA B
IIPAaKTHUYECKUX 3a/1a4ax
6.9 HaxonuTe ocM WM LEHTPbl CUMMETPUU (QUIYp, HNPUMEHSTH JABHIKEHHS
' IUIOCKOCTH B MPOCTEHUINUX CIIy4asx
ITpyMeHATH MONYYEHHBIE 3HAaHWS HA MIPAKTHUKE — CTPOUTh MaTEMAaTHYECKUE
6.10 MOJEIN I 3a7ad pealbHON JKU3HM M IIPOBOAMUTH COOTBETCTBYIOIIHE

BBIYUCIICHHUSI C TIPUMEHEHHUEM TOAO00OHMSIM TPUTOHOMETPUYCCKUX (DYHKITHIA
(MOMB3yYsACh, T/I€ HEOOXOIMMO, KaJTbKYISTOPOM)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpus
Hauanbnubie nonsitus reomerpuu. Touka, npsmasi, OTPE30K, Jyd. Yroi. Bumisl
6.1 yriaoB. BeprukanbHele M cMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOTroyrojpHUK. [TapamienbHoCTh U IEPIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cumMMeTpuu. [Ipumepsl
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TTOCTPOEHHUS C TTOMOIIBIO UPKYJIS U JUHEHKU. TpeyronbHuK. BricoTa,
' MearaHa, OMCCeKTpHUca, UX CBOICTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasencrBo
' TPEYrOJIbHUKA
6.5 CpoiicTBa M TpHU3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTOJILHUKOB
6.6 CpolicTBa M MNpPHU3HAKU MapaJyIeNIbHbIX NpsAMbIX. CymMMma yIJoOB TpPEYyrojbHHUKA.
' Buemnue yriibl TpeyrojibHUKa
[IpssmoyronbHblii  TpeyroapHuUK.  CBOHCTBO ~ MeAMAaHBl  MPSAMOYIOJBHOTO
6.7 TpEYrojbHUKa, MNpOBeAEHHOM K  rumoreHy3ze. llpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpMOYyToNbHBIN TpeYroabHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMEeTpUN: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa O OomnblleM yrie U OONbIIeH CTOPOHE TPEYroJbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. bruccekTpuca yria u cepeluHHBIN NEPIEHAUKYIISP
' K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KPYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anMHOe pacmosioxeHue
' OKpY>KHOCTH U TipsiMoii. KacarenbHas u cekyiias K OKpy>KHOCTH
6.11 OxkpyXHOCTb, BIHMCaHHas B Yroja. BmnmucaHHas M onMcaHHas OKPYKHOCTH
' TPEYTOJILHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
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6.2

[IpsiMoyTronBbHUK, pOMO, KBaZpaT, UX MPU3HAKHA U CBOHCTBA

Tpamenus, paBHOOOKass Tpamerus, €€ CBOWCTBAa W Mpu3HAKW. [IpsiMmoyrojbHas

6.3
Tpaneuus
6.4 Meton yaBoenuss Menuanbl. llenTpanpHas cummerpus. Teopema @Paneca u
' TeopeMa O MPOIMOPLUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyroibHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [TogoOue TpeyronbHUKOB, KodhdumueHTt mnomodbus. I[lpusHaku mogoOus
' TpEeyroJabHUKOB. [IpruMenenue nogo0us npu perieHu NPakTUYeCKuX 3a/1a4
6.7 dopMyIibl )18 TUIOIAIA TPEYTOJIbHUKA, TapajljieiorpaMma, poMOa 1 Tparnenuu
6.8 CRoiicTBa momaael reoMeTpudeckux Guryp. OTHOIICHUE TUIONIAIeH TTOA00HBIX
' ¢uryp
6.9 Boruncnenue miom@aaed TPEeyroJlbHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu permenun
' NPAKTUYECKHX 33/1a9
CuHyc, KOCHMHYC, TaHI€HC OCTPOTrO YIjila MpPSMOYTOJBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUroHOMETpHuYecKne (QYHKIUU
yrioB B 30°, 45° u 60°
6.12 BrucanHble U LIEHTpalbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHONW M XOPIOH. YTIIbI
' MEXIY XOpJIaMU U CEKYIIUMU
6.13 BrnncanHble U OMMCAHHbBIE YETHIPEX YT OIbHUKU
6.14 B3aumHoe pacnosnoxenue AByX okpyxkHocTei. Kacanue okpyxHocteil. O6mue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXeCTBO. POPMYJIBI TPUBEACHUS
6.2 Pemenune tpeyronpHukoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. Pemenue
' MPAKTUYECKHX 3aJau C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nogobus. Ilogobre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 TpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYILHX, TEOpPEMA O KBaJpaTe KacaTeJIbHOU
BexTop, nnmHa (MOAy/b) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOMIOJIOKHO
6.5 HAlpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,

ormepanuu HajJ BekTopamu. PasinokeHue BekTOpa MO JABYM HEKOJUIMHEApHBIM
BEKTOpaM
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Koopaunatel BekTopa. CkansipHO€ INpPOU3BEACHHE BEKTOPOB, IPHUMEHEHUE IS

6.6 HAXO0XJICHUS JUIUH U YTJIOB
JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS IPSAMOM U OKPYKHOCTH B

6.7 KOOpJMHATaxX, INEepeceyeHre OKPYXKHOCTeW M TPsAMBIX. MeToa KOOpIMHAT H €ro
npUMEHEHHE

6.8 [IpaBuUIBEHBIE MHOTOYTOJIBHUKH

6.9 Jnuna okpyxHocTH. ['pagycHas u paauaHHas mMepa yria, BBIYHCICHHE JUIMH YT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
6.11 JIBukeHHs] TJIOCKOCTM W BHYTPEHHUE CcUMMeTpud Quryp (dnemMeHTapHbIe

npexacrasienus). [lapamiensueiii neperoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JibTATaM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSAMU: MHOXECTBO, OJIMHOXECTBO, OIEepaluu
HaJ MHOXECTBAMMU; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LIUKJI, IPUMEHATh UX IPH PELICHUH 33]a4; YMEHUE HCIIOJIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXECTB JUIsl ONHCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3aJ1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC paciio3HaBaTb HCTHHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKa3bIBaHUM

YMeHue OIICpHUPOBATL TIIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb 4Kciia, OOBIKHOBEHHAs! ApoOb U JecATHYHAs APOOb,
CTAaHJAPTHBIA BHJI 4YMCJA, PALlMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHuuecKuid KBaJpaTHBIH KOpPEHb; YMEHHE BBINOIHATH ACHCTBUS C
JucCiiaMHd, CpaBHHUBATh W YIOPAAOYMBATHL 4YMCJIA, IMPCACTABIATL 4YHCJIa HaA
KOOPJIMHATHOM MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHSATUSAMM: CTENEHb C LEIbIM IIOKAa3aTeleM,
aprudMeTHUeCKUi KBaJpaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypaJbHOW CTENEeHH OoJblle
€MHMIIBI; YMEHHUE BBINOJHATH pacu€Thl Mo Qopmyiam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUN C KOPHSMH,
pa3yIoKEHNE MHOTOWIEHA HA MHOYKUTEIHU, B TOM YHCIIE C UCIIOJIb30BAHUEM
(bopMyIn pa3sHOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHble W KBaJpaTHbIE ypaBHEHUs, JpPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM NMEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHMIA, TMHEHHbIE HEPABEHCTBA U UX CHCTEMBI, KBapaTHbIC U APOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLICHUH 3a1a4 U3 IPYruX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAWHATHYIO NPSAMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
M300paKeH!sl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIHH, HYIA
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GYHKIIMHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKHA BO3pACTAHWS,
yObIBaHMS, HauOoOJIbIlIeeé W HaWMEHbIee 3HA4YeHWS (YHKIUU; YMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsAMas IMPOMOPIUOHAIBHOCTh, JIMHEWHAS
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPOMOPIUOHAIBHOCTD,
napaboJa, runep0oa; yMeHHue CTPOUTh Tpaduku (PpyHKIUH, UCIIOIB30BAThH
rpaduKu I OMpPENENCHHUsT CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3ajad W3 APYrux YYeOHBIX MPEIMETOB W PEaTbHOW JKU3HU;
YMEHHE BBIPAKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: IOCIEI0BATEIBHOCTb, apupMeTHYECKas
U TeoMeTpuYecKas MpOrpeccud; YMEHHE HCIOJb30BaTh CBOWCTBA
MOCJIEI0BATENBHOCTEH, (POPMYIIBI CyMMbI M OOLIETO WieHa MPH PEIICHUH
3a1a4, B TOM 4YHCIE 3ajad U3 APYruX Y4eOHBIX NPEAMETOB U peajbHOMN
KHU3HU

YMeHue pemaTh 33a4 pa3HbIX TUIOB (B TOM YMCIIE€ HA MPOLEHTHI, TOJIU U
4acTH, JABWXKEHHE, padoTy, IIEHy TOBapOB M CTOMMOCTb HOKYIOK U YCIYT,
HaJIOTM, 3aJa4d W3 O0O0JaCTH YOpPAaBJIEHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBA0I0100HOCTb MOIYYEHHBIX PE3YJIbTAaTOB

10

11

YMeHue onepupoBaTh MOHATUSAME: (QUTYpa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHas, YroJ, MHOTOYIOJbHHK, TpPEYrOJIbHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYrONbHUK, MEIHaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOIBHHUK,
napajiesiorpaMM, poMO, IPSIMOYTOIBHUK, KBAIPaT, TPANCIHS; OKPY>KHOCTH,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (PUTypaMH; yMEHHUE
pewiath 3aja4d, B TOM YHUCIIE U3 MOBCEJHEBHOM >KHU3HM, Ha HAXOXJIECHUE
TreOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYp U
(baxToB

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, pPAaBEHCTBO
TPEYrOJIbHUKOB; IapauIeIbHOCT U NEPIEHAUKYISIPHOCTh IPSIMBIX, YIOJI
MEXY MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojo0ue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJJIEIbHOCTh U MEPIIEHINKYIAPHOCTD MPSAMBIX B OKPYKAIOIIEM MHUpE

YMeHue ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHUE, Yroi (BEIHMYHMHA
yrila, CHHYC U KOCUHYC yTjla TPEeyrojbHUKA), IUIOadb; YMEHHUE OIICHUBAThH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAIA MHOTOYTOIBHUKOB, ITHHBI OKPYKHOCTH U
MJIOMIA U Kpyra, o0beMa MPSMOYTOJHHOTO TMapajUieienumnea; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAe
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12

Ymenune  u3zo0paxkaTb  IJIOCKME  GUIypl W HX  KOMOMHANuWW,
NPOCTPAaHCTBEHHbIE (QUTYpHl OT PYyKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAHUIO

13

YMeHue ornepupoBaTh MOHSATHSAMU: MPSMOYTOJibHAsh CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEJICHUE BEKTOpa Ha
YHUCIIO, CKAJIIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI Ui MPEACTABICHUS JaHHBIX M PELICHUS 3a]a4, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peabHOU KU3HU

14

15

VYmMmenne OIICPpHUPOBATH IMOHATHAMMU: CTOJI6I/IKOBBIG " KPYr'OBbIC JUArpaMMBI,
TaOJUIIBI, cpeHee apudmeTnyeckoe, Mearana, HauooJIbIIee U HAaNMCHBIIICE
3HAQYEHHUs,  pa3Max  4YHCIOBOTO  Ha0oOpa;  yMEHHUE  H3BIICKATH,
UHTEPIPETHPOBATh U MPEOOPa30BBIBATE UHPOPMAIIUIO, IPEICTABICHHYIO B
TaOJMMIIAX ¥ HA JWarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peajbHBIX TPOIIECCOB W SIBJICHHWN; YMEHHE pAacCIlO3HAaBaTh W3MEHYHBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

YMeHHe OnepupoBaTh IMOHATHAMHU: CIyYaWHBIH OMBIT  (CITydaitHBIN
OKCIIEPUMEHT),  JJEMEHTapHOE€  COOBITHE  (JIEMEHTapHBIA  MCXON)
CJIy4alfHOTO OIIBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX  COOBITHH B ONBITAX  C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMEHUE pElIaTh 3a7add
METOZIOM OpPTraHMW30BAaHHOTO Iepedopa W C HCIOJIb30BAHMEM IIpaBHIIA
YMHOXEHUS; YMEHHE OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBIICHUH, MMOHMMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX
COOBITHII B OKpPYXKAIOIIEeM MHUPE W B JKU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCENT U €ro
POJIBIO0 B MACCOBBIX SIBICHUSIX

16

YMeHne BbIOMpaTh MOIXOIAIIMNA U3yUYEHHBIH METO JJIS PEIIeHUs 3aauH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
JKA3HH, PACclO3HABaTh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
ONMCHIBATH OTJEJIBHBIE BBIJAIOLIMECS PE3YJIbTaThl, IOJYYEHHBIE B XOJ€
pPa3BUTHS MaTEMAaTHUKHU KaK HAyKW, IIPUBOJIUTH MPUMEPHI MATEMATUUYECKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM U BCEMUPHOU UCTOPUU
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BIYKCICHUS
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OECKOHEYHBIE MEPHOAUYECKHE
npodu
13 PanyonaneHele uncna. ApupmeTnyeckue onepanuy ¢ paloHaIbHbIMU YUCIIaMHU
14 JeiicTBuTenpHbIe Yncia. ApupMeTHIecKre orepannu ¢ JeHCTBUTENIbHBIMU YUCIaMU
15 [TpubinxKEHHBIE BEIYUCIEHMS, IPABUIIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
' BBIYKCIIEHH
2 AnrebpanuecKue BRIPAKCHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenb ¢ 1enbiM nokazareneM. CTeneHb ¢ paluoHalIbHBIM MoKa3aTeneM. CBOHCTBa
' CcTereHu
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernueckuii KOpeHb HaTypanbHO# creneHu. [leiictBus ¢ apudmernaeckumu
' KOPHSIMU HaTypaJbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.9 Hensle u apoOHO-panmoHanbHblE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle noCae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEI0BATEIbLHOCTEH
4.2 Apudmernueckast 1 reomeTpuyeckas nporpeccuu. opmyia cia0XKHbIX IPOIIEHTOB
5 OyHKIIH
@yHK1M, crocoObl 3aganus GyHkuuu. I'papuk ¢pyHkuu. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HaueHui QyHkunu. Hynu dynkumu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MHUHMMYMBI (YHKIHH.
Haubosnbiiee u HanMeHblee 3HaYeHUE (YHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuueckue Gurypsl U Ux CBOCTBa
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7.2 TpeyronbHUK
7.3 MHOTOYTOTbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKux BEITUYUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiITHOCTB U cTaTUCTHKA
8.1 OnucarenbHasi CTAaTUCTHKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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