MynuiunaabHoe 010/UKeTHOE 0011e00pa3oBaTebHOE YUPEKIACHHE
«Cpennsis mwkosia Ne 37» ropoaa CmoneHcka

Mopnucan: Hemyenkosa TaTbsHa
WBaHosHa
DN: C=RU, S=CmoneHckas obnacTs,

P, A )é?ﬁ%%&%g;f:::x::”bmﬁoFILACOBAIJO PACCMOTPEHO
Pyi=it ccughelersr i~ Y ERMIEHE oen oG MECTHTEITb JHPEKTOPA 3acenanme : TP’

CHYNC=06209470750,

a /,
= ﬁm all.ru, G=TaTbsHa
. N WearosHa, SN=HemueHkosa,

e CN=HemueHkosa TaTbsiHa VeaHosHa

Hpu LURWIL JY 1 [ata: 2023.10.06 10:39:45+0300'

ot «30» aBrycra 2023 r.

MBOY «CII Ne37»
777 IM.A. Bopobbepa /

ot « 31 » aprycra 2023 r.

1E1aroruy4ecKoro CoBeTa.
[Tpororoa Ne 1

ot «30 » asrycra 2023

PABOYASA ITPOT'PAMMA

yueOHoro kypca «I'eomerpus (yriry0J€éHHbIH YPOBEHb)»

JU1s1 oOyuarommxcs 8 — 9 kimaccon

r.CMoJIeHCK
2023-2024 y4eOHbIii roj

yfé PIKIIAID

; A '."Hemeﬁmala/
Hpuxas Ne 157-0O1
or <« 313 aprycra 2023r.



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHH ¥ B3aMMHOE PpACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi TeOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
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
MaTeMaTUYECKHUE MOJIETM  PEAIbHBIX JKMU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCJICHUS U OLICHUBATh aJICKBATHOCTD IMOJTYYEHHOTO PE3YJIbTATA.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBIaeBaloT UMH. CyIIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0 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 yueOHOMYy IMaHy B 8-9 Kiaccax wu3y4aercsi yriayOJaEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepkanus: «HeTbpéxyroabHUKN», «llomobue», «1eMEHThl TPUTOHOMETPUNY,
«Ilnomann», a Ttakxke «Meton koopauHat», «Bektopw», «lIpeobpazoBanus
MJIOCKOCTHY.

Ha usyuenue yueOnHoro kypca «l'eomerpus» otBomutcs 136 yacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeJllento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

YeT1bIpéxyroJbHUKH

[lapamnenorpamm, ero mnpu3HakKd U cBoiicTBa. [IpsAMOyroiabHUK, pomo,
KBaJIpaT, UX MpU3HAKU U cBoiicTBa. Tpanenus. PaBHOOeapeHHas Tpamenusi, e
cBOMcCTBa U pu3HaKu. [IpssmoyrosbHas Tpaneuusa. CpeaHss TMHUS TPANICLHH.

Cpennsist AMHUS TpEyrojbHUKA. METOJ yJIBOEHHS MEIHWaHbl TPEYrOJbHUKA.
TeopeMa o nepeceyeHnn MeUaH TPEYTroJbHUKA.

Teopema @aneca, Teopema O MPOMOPIUOHANBHBIX OTpe3kax. Teopema
BapuHboHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIBHHKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

IHoxoOue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. Ilpusznaku mnomoOus
TPEYrojabHUKOB. IlpuMeHeHHe MOAOOMS NpU pEIICHUHM TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omaas

[lonarue o miomaau. CBoMcTBa IUIOMIAACH TEOMETPUUECKUX (DUTYD.
[Tpocreiimue Gopmyisl A MIIOLWEAAN TPEYroJbHUKA, apajieJorpaMma, pomoa u
Tpaneuuu. [nomanu nogoOHeIx ¢puryp. OTHOLIEHUE IOIAAEH TPEYTOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHuu
MPaKTUYECKUX 3a]1a4.

JIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TAHI€HC W KOTAHIE€HC OCTpPOr0 yIjla MNPSIMOYTOJIbHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30°, 45° u 60°.
[IponopioHanbHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO

BrnincanHble W LEHTpAIbHBIE YIVIBL, YrOJl MEXIY KacaTelbHOM U XOpIOM.
Vel MeXIy XOpAamMu U CEKyIIHMH. BIHCaHHbIE W OINHMCAHHBIE OKPYXKHOCTH
TPEYroJIbHUKAa M YeThIpEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4YeThIpEXYrojibHUKa. B3auMHoe pacnonoxeHue IBYyX OKpyxkHocTed. Kacanue
OKpy>xHOCTel. O61IMe KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemienne TpeyrojibLHUKOB
Cunyc, KocuHyc, TaHreic ymioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPHYECKOE  TOXKAeCTBO.  DopMysbl  NpuBeaeHWs.  Pelnenue



TPEyTrOJbHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenne 3a1a4 reoMeTpUUECKON ONITUKH.

Tpuronomerpuueckue bopmynbl IS IJIOIIAIA  TPEYroJIbHUKA,
napayienorpamma, pomoOa, Tpaneuuu. ®opmyna [epona. @opmyna momagu
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYroJdbHUKU B OKpYKHOCTU. Teopema o
MIPOU3BEACHUU OTPE3KOB XOp[, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBajJpaTe KacareybHOW. [[pruMeHeHue nmpu peleHnd reoMeTpUYECKUX
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTnu.

MeTtoa koopauMHaT

VYpaBHeHUE MpAMON Ha TJIOCKOCTHU. YTIOBOM KOA(DPUIIMEHT U CBOOOIAHBIN
YIEH, UX TIEOMETPUYECKHH CMbICH. [lapajieapHOCTh W NEPHEHAMKYJISIPHOCTH
NpsMBIX (depe3 yriioBod Ko (UILIMEHT).

VYpaBHeHue OKpyx)HOCTHM. Haxoxnenue mnepecedeHUN OKpPYKHOCTEW H
NpsMBIX B KoopanHarax. Popmysia pacCTOSHUAS OT TOYKH 10 mpsiMou. Ilnomans
napajuiesiorpaMMa B KOOpPAMHATaX, MOHATHE 00 OPHUEHTUPOBAHHOM IUIOLIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1a4ax.

BexTopbi

Bekropbl Ha miockocTd. ClOXKEHUWE M BBIYMTAHUE BEKTOPOB — IIPaBHIIA
TPEYroJIbHUKA U NapajjiesiorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTs!
BeKkTOpa. CJIOKEHUE M BBIYMTAHME BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHatax. [[puMeHeHne BEeKTOpOB B (PU3UKE, LIEHTP Macc.

[lonatue o Oasuce (Ha IIOCKOCTH). PasioxeHuss BEKTOPOB MO 0Oasucy.
CkaisipHOE TIPOW3BEIAECHUE BEKTOPOB, T'€OMETPUYECKUI CMBICI W BBIPAKECHHE B
JEKapTOBbIX KoopAauHaTaxX. JUCTpUOYTHUBHOCTh CKaJSPHOIO IPOU3BEACHUS.
CkanspHoe TPOM3BENCHUE U IpoenupoBaHue. [IpuMeHeHue CKaJIspHOTrO
NIPOU3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJMH W yriaoB. Pemenwue
r€OMETPUYECKHX 3a/1a49 C MIOMOLIBIO CKAIIPHOTO MPOU3BEACHHUS.

JIJIMHA OKPYKHOCTH U IUIOIIA/Ib KPyra

[IpaBrwibHBIE MHOTOYTOJNBHMKU. [[mmHa okpyxHOCTH. I'panmycHas w
panuaHHas Mepa yIya, BBIUYMCICHHE JUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHusi 00 U3BMEPEHUHU JUTMHBI OKPY>KHOCTHU U
IUIOIIAAN KPYTa.



JIBHKEeHMSI TIIOCKOCTH

LentpansHas cummerpusi. LlenTpanbHo-cummeTpuunbie (urypsl. [ToBopoT.
OceBag cummetpusa. PUrypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOMl OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBwXeHUs U ero cBoicTBa. PaBeHctBOo Quryp. IlposiBiaeHus
CUMMETPUM B NPUPOJE, >KUBOIMCH, CKYJIBIType, apxurekrype. Kommoznmmm
JNBUKEHUH (mpocteimue npuMepsl). [[puMeHeHne 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-HPABCTBEHHOI'0 BOCIIUTAHUS:

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 ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKU3HU MJIs yCHEIIHOM NpodeccuoHaIbHON
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
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAaHHUE,
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

OpUEHTalMel Ha IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUU U1 PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) apanTanuM K M3MEHAMUMCS YCJIOBHAM COLHMATBHOM M NMPHUPOSHOH
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
HOBBIC 3HaHUS, HABBIKU U KOMIICTEHLIUU U3 OIBITA 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
CBOE€ 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,
OCHOBaHUS 7151 0000IIEHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHANIN3A,

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
(GbakToB, BBICTpaMBaTh apPTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
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 uccienoBarejJbCcKue 1eHCTBUA:

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, OKCIEPUMEHTa, OLICHUBATh
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 HWHGOpPMAINH, 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, TuarpaMmmMaMi, HHOUM rpaduKoi U UX KOMOMHAIIMSIMUY;

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



KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS IO XOAY PEUICHHS 3ajauu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
mpoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIIATh CBOM CYXICHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jMyhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
(GbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEICTABIIATh PE3yJbTAaThl PEIICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboOThl TPH pEImICHUH YYEOHBIX MaTEeMaTHYCCKUX 3a1ad, NPHHUMATh IeIb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyHNoOBBIX GopMax paboThl (00CYkIAeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOET0 BKJIaJa B OOMUH pe3yibTaT M0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1elCTBUS
Camoopranusamnus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTABJAThH IJIaH, aJTOPUTM pEIICHHs 3anadd (WId €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIa/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenmss B 8 KkJjacce OOYyYarOmUHACA TOMYYUT CIACAYIOIINAE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJAbl YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPHU PELICHUH N€OMETPUYECKHX 3anad. Pazmuuath
NPU3HAKU U CBOKCTBA MapajieJorpaMmma, pomoa 1 npsiMOyroJIbHUKA, J10KAa3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUYECKUX 3a/1ay.

Hcrnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJIbHUKA (LIEHTpa
Macc) B pEIICHUH 3ajau.

Bianeth moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPaneluuu, IPUMEHATh
UX CBOMCTBA NIpPH PEIICHHMH T'€OMETPUYECKMX 3aaad. lcmonp3oBaTh TeopeMmy
dasieca U TeopeMy O MPONOPLUUOHANBHBIX OTPE3KaX, MPUMEHITh UX I PEIICHUS
MPAKTUYECKUX 33/1a4.

Pacrio3naBaTh 1EHTpaJIbHO-CUMMETPUYHBIE (DUTYpBl W HCMOIB30BATh HX
CBOMCTBA IIPU PELICHUU 3a7a4.

Bnanete moHATHSMH MOA00MS TPEYrOJAbHUKOB, Ko3(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYrOJIbHUKOB. MIMeTh pencTaBiieHue o
npeoOpa3zoBaHuu MOAO0MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/100us TPEyroJIbHUKOB MpU pPEUIeHUH TreoMeTpudeckux 3anad. [lokaspiBaTh U
MPUMEHSATH OTHOIIECHUS TPOMOPLIMOHATIEHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsATh Mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTh W HWCHOJIB30BaTh MpocTeiiue (QopMysabl Uisl  IJIOIIAAU
TPEYroJIbHHUKA, TapajijiesiorpaMma, poMOa u Tpamnenu. Beraucnsate (pa3aunaHbIMU
cnoco0amMu) TUIOMIAAh TPEYroJAbHUKA ¢ TUIOMAQAM MHOTOYTOJBHBIX (UTYD
(moJyIb3ysCh, TNI€ HEOOXOIUMO, KAJIBKYJISTOPOM). 3HATh OTHOIIEGHHE IUIONIaAcH
NOJ00OHBIX (PUTYp M NMPUMEHATh MpPU penieHuu 3anad. [IpuMeHsATh mojgydeHHbIe
YMEHHS B IPAKTUYECKUX 3a/1adax.

[Tonp3oBaTeess Teopemoii [ludaropa mns pemieHUs TEOMETPUUYECKUX U
npakTUieckux 3agad. CTpoUTh MaTEMaTUYECKYH0 MOJENIb B MPAKTUYECKUX
3aJlayax, CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnanets MNOHSATMEM BIOUCAHHOTO W ILEHTPAJBHOTO VyIJa, YyIjla MexX1y
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPY>KHOCTH TPEYIOJIbHMKA U
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPH PEILICHUH 3a]1a4.



[IpuMeHATh MOJy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIN JUIS 3a/1a4 PEANIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHIity 00y4yeHus B 9 kiiacce 00y4aromuics MOIyYUT CIETYIOIINE MPeIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIUHU OCTPHIX YIJIOB, YMETh HAXOJAUTH C UX
HOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLIEHUW MEXAYy TPUIOHOMETPUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTb TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPHUMEHATH UX IS
HAXOXKJEHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELICHUN TIeOMETpUYECKUX 3anad. [IpuMeHATh IOJaydeHHbIE 3HAHWUS IIPU
pELIECHUN NTPAKTUYECKUX 3a]ay.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOJIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POPMYyJIaMH JUIsl IUIOIIAAU TPEYTOJIbHHKA,
napajuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epoHa u
bopMyiTy JUIsl IUTOIAAHN BBITYKIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsIX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast npyu pelieHny 3a1ay.

Hcnonp30BaTh TEOpEMBl O BIMCAHHBIX YIVIaX, YIWIAX MEXAY XOpIaMu
(CeKyUIMMM) U yTiie MKy KacaTeabHOU U XOPJOH MpHU pelieHUH Tre€OMETPUUECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O NMPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBaAPATE KaCaTCIbHOM.

Bnanete moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
opssiMOM  Ha IUIOCKOCTH. Bragets mNoHATHSMH yrioBoro KosgduuueHta u
CBOOO/IHOTO 4JI€HA, MOHUMAaTh HUX TE€OMETPUYECKHH CMBICI U CBSI3b YIJIOBOTO
kod(dduienTa ¢ Bo3pacTaHHMEM M YObIBAHUEM JHMHEHHOW (QYHKIUU. YMETh
pemarb METOAOM KOOPAMHAT 3aJayd, CBSI3aHHBIE C NAPAJUICIbHOCTBIO H
NIEPIIECHINKYJIAPHOCTBIO MPSAMBIX, IIEPECEYCHUEM IMPSAMBIX, HAXOXKICHUEM TOYEK
[IEPECCUCHHUS.

BeiBomUT M BIAAETH YpPAaBHEHUMEM OKPYKHOCTH. Mcmonp3oBaTh MeTOx
KOOpAMHAT Ul HAXOXICHHS I[EPECEUYCHUN OKPYKHOCTEH W MNpsAMbIX. Braners
dbopMmynamMu paccTOSHHMS OT TOYKM JO MPSAMOM, IUIOUIAAM MapajuieiorpaMMa B
KOOpAMHATAaX, UMETh TMOHATHE 00 OpUeHTHpoBaHHOW miomanu. I[lomp3oBaTbes



METOJOM  KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PpPELICHUU
FEOMETPUYECKHX MW NPAKTUYECKUX 3a1ad. [IpuMEHATh METOJ KOOpIMHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX FT€OMETPUYECKHX 3a/1a4ax.

Bianerb NOHSATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJETh IMpPAaBUJIAMU TPEYTOJbHHUKA U MapajijIesorpaMma.
Bnanete NpakTUYECKUMH WHTEPOPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Bianerp ClI0KEHHMEM ¢ BBIUMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpAa Ha YUCJIO B KOOpINHATAX.

WNmets nipenicraBienre o 0asuce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpbI CHUJI  C TOMOIIBIO TMPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATh TmoJlydeHHbIE 3HAHUS B
IPOCTEHINX PU3NIECKUX 3aadax.

Biagete NOHATHEM CKaJSpPHOIO IPOM3BEICHUS BEKTOPOB, MOHUMATh €TI0
IF€OMETPUYECKUNA CMBICII M YBEPEHHO IIOJB30BAThCSl €0 BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEACHUS
U €ro CBs3b C NpoenrpoBaHueM. [I[puMeHATh CKaasipHOE MPOU3BEICHUE BEKTOPOB
JUISL HaXOKJEHUs NIJMH M YIJoB. PemaTre reoMeTpuyeckue 3aJayd ¢ MOMOUIbIO
CKaJISIPHOTO Ipou3BeAeHUs. VCronb30BaTh CKAISIPHOE MTPOU3BEICHUE BEKTOPOB B
anreOpandeckux U GU3NYECKUX 3a/1ayax.

Bnanetes NOHATHSMH NMPABUIBHOTO MHOTOYT'OJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YTH OKPY’KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOMAAb Kpyra u
ero yacreid. [loHnMare cmeici yncna m. [IpUMEHATH MOJIydeHHBIE YMEHHMS IIPU
pEIIEHNH TPAaKTHUUYECKUX 3aJady. 3HAaTh HCTOPUYECKHUE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH M IUIOIIA/IA KpyTa.

NMeTs mnpencraBieHHEe O TMpeoOpa3oBaHUM IUIOCKOCTH, O JABUMXKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPHl MOBOPOTA, HAXOAMUTH
KOMITO3UIIMM MPOCTEHIMX TMpeoOpazoBanuii. [I[puMeHATh NBWKEHUS TUIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]ad.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 4 & 12 1
CTPIPEXYTOBHII https://m.edsoo.ru/7f417¢18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
POTIOPH peskax, Tk https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr o P https://m.edsoo.ru/7f417¢18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bu6mmorexa [IOK
6 IT 0600 i 4 1
OBTOPEHHE, ODODIICHHE SHAHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
| Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPE! https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAWHATHI HA INIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2¢c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa [TOK
Py " Hv pyre: https://m.edsoo.ru/7f41al2¢c
Brruncnenue miomanei
bubmmoteka IIOK
6 6
JBIKCHIA TIOCKOCTH https://m.edsoo.ru/7f41al2¢c
. [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus . 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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