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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeiOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAeTCd Ha JIOTMYECKYH0, JOKa3aTelIbHYK JUHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILero o0pa30BaHus 3aKI0YaeTCsl B TOM, UTO 0Oydarouuiics
YUUTCS TMPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenpro n3ydeHuss rTeOMETPUH SBIISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEIICHNN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
xKu3HU. OOYyYarolmuiics MOMHKEH HAYYHTHCS OIPENEIUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIANb 3E€MEJIBHOIO Y4YacTKa, PACCUUTATh
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUM.
[Ipu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJIbHbIX JKU3HEHHBIX CHUTyalluil, MPOBOJUTH BBIYHUCICHUS U
OLICHMBATh aJI€KBATHOCTb IIOJIy4EHHOT'O PE3yibTaTa.

KpaiiHe BaXHO MOAUYEPKUBATH CBA3M T'€OMETPUU C JPYTMMU YYEOHBIMHU IpeIMeTamH,
MOTUBUPOBaTh  MCIIOJB30BaThb  ONPEACICHHUS  TIEOMETpPUYECKUX  (GUryp U MOHSATHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYSHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTHU CBSI3U HanboIee
ApKO BUIHBI B TeMax «Bektopsl», «Tpuronomerpuyeckue cooTHOIEHUD», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«I'eomerpuueckue ¢Gurypsl M UX CBoOMcTBay, «l3MepeHHEe TIeOMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKkTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUM.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 9 kiacce — 68 yacoB
(2 yaca B HeziEMIO).

COJAEP/)KAHUE OBYYEHUA

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrinoB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIBI IPUBEICHUS.

Pemenue TpeyronbHuUkoB. Teopema KOCHHYCOB U Teopema CUHYCOB. Pemnienue
MIPAaKTHYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoU3BEAECHNUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTelIbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHBOIOIONKHO
HaIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMH. Pa3yioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEApHBIM BeKTopaM. KoopJInHaTel BEKTOpA.
CkansspHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHUS TMPSMOM U OKPY)KHOCTH B
KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NPSMBIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYXHOCTHU. ['pajlycHas u pagnaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OYyT OKpykHOCTe!. [Tnomane kpyra, cekTopa, CerMeHra.



JIBIDKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUryp (371IeMeHTapHbIe MPEICTABICHHS).
[TapannensHbIi epenoc. [ToBopoT.
IHJIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomerpusi»
XapaKTEepPU3YHTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCHICKOM MAaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKEHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3allid €ro IpaB.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX ()YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0ImiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXKHOCTH MATEeMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCer
JKU3HU JJIs1 YCHEIIHON MpOoQecCHOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUIM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHUA

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YENOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [TUBUIIU3AIIMH, OBJIAJICHUEM SI3BIKOM MAaTeMaTUKU U MaTeMaTUYeCKOn
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCIIEIOBATENIbCKON JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1ArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMTHOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM JJIS pelIeHUs 3a/ad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aJThbHOTO XapaKTepa SKOJOTUUECKHUX
npo0OJieM U yTel X pelieHus;

8) ajanTanust K HN3MEHAIOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y JPYTUX



Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ducie (GOPMYIHPOBATH UJEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMSIX, B TOM YUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTebHBIE YHHBePCAJbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBuA:

® BBUIBIISATh M XapaKTEpU30BATh CYIIECTBEHHBIC NMPH3HAKKM MaTEMAaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy IOHATUSAMHU, (OPMYIHpPOBATH ONMPEHCICHUS IOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIsl 000OIICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHHS: YTBEpAUTEIbHBIC U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABIATH MAaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IMPOTHUBOpEUUs B (pakTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUAX, NpeJiaraTh KPUTCPUU IS BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C WCIOJB30BAHHWEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIECHUH (IPSIMbIE U OT MPOTUBHOIO),
MPOBOJAUTH CAMOCTOSATEIHHO HECIOXKHBIE J[0KA3aTelNbCTBA MaTeMaTUYeCKuX (PaKToB,
BBICTpAauBaTh apryMEHTAINI0, MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cHoco0 pemieHUs ydyeOHOW 3anadyu (CpaBHMBAThb HECKOJbKO BapHaHTOB
peleHus, BEIOMpaTh Haubojee MOAXOAAIIUN ¢ YUETOM CaMOCTOATEIHHO BBIIECTICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebckme 1eliCTBUSA:

® CMONB30BaTh  BOMPOCHI  KakK  MCCIENIOBATENbCKUN  WHCTPYMEHT  IO3HAHUS,
(dbopMyIupoOBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, IPOOIEMY, CaMOCTOSATEIBHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® [IPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA DKCIEPUMEHT,
HEOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® caMOCTOATeNbHO  (opMmynupoBaTh OOOOIIEHWS W  BBIBOABI IO  pe3yibTaraM
NPOBEIEHHOTO HAOMIO/IEHUS, UCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCThH IOJIyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [IPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMPOLIECCA, a TAKXKE BBIIBUTaTh MPEATNOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOYHOCTHh MH(OPMAIIMH, JTAHHBIX, HEOOXOTUMBIX IS
peIleHus 3a]a9H;

e BBHIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHHUS,



BBIOMpAaTh (opMy IpeAcTaBiIeHUs WHPOPMALUK U WUTIOCTPUPOBATH pELIaeMble 3aauH
cXeMaMH, AuarpaMMaMy, HHOM rpa(uKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WA
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYyITUpPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSMHU U LEISMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaThb CBOI TOYKY 3PEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOY PEIleHUs 3a/adyl, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0JIe 00CY>KIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMON TeMbl, MPoOIeMbl,
pelaeMoii 3a/1auu, BbICKa3bIBaTh UJICU, HAIICJICHHbIE HA MOUCK PELIEHUS, COMOCTaBIATh
CBOHU CYXKIIEHUS C CY)KICHHUSIMH JAPYrUX YYaCTHUKOB JHaJiora, OOHApy>KUBATh pPa3indue
U CXOJCTBO IMO3ULHUH, B KOPpPEeKTHOH (opme dopmynupoBath pa3HOTrIacus, CBOU
BO3PAXKCHHUS;

MPEJICTaBIATh Pe3yNbTaThl PELICHUS 3aJauM, SKCIIEPUMEHTAa, HUCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YY€TOM 3aJad MpPE3CHTALUU H
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U MCIOIb30BaTh MPEUMYILECTBA KOMAaHTHOW ¥ MHAUBHUIYabHON pabOTHI MIpH
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3a7ay;

NPUHUMATD 1I€JIb COBMECTHOM IESTEIBHOCTH, IJIAHWPOBATh OPraHU3ALUI0 COBMECTHON
paboThl, pacpenensaTh BUIbI padOT, JOrOBapUBAThHCS, 00CYKIaTh MPOIIECC U Pe3yNbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKIeHHS, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh Pa0OTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C IPYT'MMH YJI€HaMH KOMAaHbl, OLEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWI MPOIYKT
0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, QJITOPUTM pelIeHus 3agaud (WIK €ro 4YacTb),
BbIOMpaTh CHOCOO pElIeHUS ¢ Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBINA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa perieHUs
MaTeMaTHYeCKOM 3a7a49u;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELIEHUM 3a7add, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJbTaTa ACSITEIbHOCTH IOCTABICHHON LIETU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIM HEIOCTUKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 9 kiacce oOydaroluiics MOMYyYUT CIEIyIOIIUE NpeAMETHBIE

pE3yJIbTaThI:

3HaTh TPUTOHOMETpHUYECKHME (YHKIIMH OCTPbIX VIJIOB, HAXOJUTh C HUX IOMOIIBIO

pa3jinuHbIC OJICMCHTBI IpsAMOYT'OJIbHOT'O TPCYroJIbHUKa («pemeHne pAMOYTOJIBHBIX



TPEYrOJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KAIBKYJISITOpA) IIMHBI U YTl JUISI HETAOIHMYHBIX
3HAYEHUH.

[Tonp3oBaTbest GopMysIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIs1 HAXOXKIEHUSI COOTHOLIEHUI MEX1Yy TPUTOHOMETPUUECKUMU BETUYMHAMM.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TpPEeyrojbHUKa («pelIeHUue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PEUICHUH T€OMETPHUYECKHX
3a/1a4.

Brnaners nonstusamu npeodpazoBaHus M0J00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOTOOHBIX
¢uryp. [Tonp3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHMHBI U
HAXOJUTh YIJbl Y MoA00HbBIX (uryp. IlpuMensarTs cBoiicTBa mogo0us B MPaKTHYECKUX 3a]avax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MHPE.

ITonb3oBaTbes TeOpeMaMu O IMPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHUMAaTh HMX TEOMETPUYECKUH U (PUIUYECKHIl CMBICI,
NPUMEHSTh UX B PEIICHUH TEOMETPUYECKMX M (u3mueckux 3amad. [IpuMeHsTh CKalsipHOE
MIPOU3BEJICHNE BEKTOPOB ISl HAXOXKICHHS IJIUH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HAa IJIOCKOCTH, IPUMEHSTh €ro B pElIeHUU
F€OMETPUUYECKHUX U MTPAKTUYECKUX 3a/1a4.

Bnaners moHATHAMH MPAaBUIBHOTO MHOTOYTOJBHUKA, JTMHBI OKPYKHOCTHU, JUTMHBI AYTH
OKPY’KHOCTM M paJuaHHON MEpbl YIJIA, YMETh BBIUUCIATH IUIOIIAAb KpPyra M €ro 4acreu.
[TpyMeHSThH MOJIy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (MM LEHTPBI) CUMMETpHUH (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HAa NMPAKTUKE — CTPOUTh MATEeMaTH4YE€CKUE MOJEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0IB3YACh, T/Ie HEOOXOIUMO, KaJIbKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHuUe pa3iesioB U TeM udpossbie
Ne i/l Y —— pa3i Beero KonrTpoabubie IlpakTuueckue f:é p?:f oBAaT e.1)11>m>1 e
padoThI padoThI pecypesr
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6muoteka [JOK
CHHYCOB. PellieHre TpeyrojisHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnnoreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropet 12 L E&fﬁ?/ﬁe%ii%/?f4la12c
4 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH 9 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41al2c
;| e | B 10K
S ———— https://m.edsoo.ru/7f41al2c
6 JIBY>KeHUS TIIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6obIIEHKE, 7 2 bubmmoteka IIOK
CHCTEMATU3aLMs 3HAHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

INOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
Ne KounuecTBo yacos Ilnanupyema Hara DJIeKTPOHHBIE U (PPOBBIE
n/ Tema ypoka Bceer KoHTPOJbHBI IpakTuyecku A 1aTa U3Y4YeHH oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThl A pecypchl
Onpenenenue 01.09 - 04.09
1 TPUTOHOMETPUHCCIH 1 https://m.edsoo.ru/b3c64e7c
X (yHKIUI yTI0B OT
0° mo 180°
2 Dopmystl 1 01.09-04.09 https://m.edsoo.ru/d78de7ad
IMPUBCACHUA
07.09 - 11.09 https://m.edsoo.ru/341bb43
3 Teopema KOCHHYCOB 1 5
4 Teopema KOCHHYCOB 1 07.09 - 11.09 https://m.edso0.ru/69c32eb3
5 Teopema KocuHYCOB 1 14.09 - 18.09 https://m.edsoo.ru/78cedc87
6 Teopema cuHycoB 1 14.09 - 18.09 https://m.edsoo.ru/e91ba449
7 Teopema cuHyCcOB 1 21.09 - 25.09 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHYCOB 1 21.09 - 25.09 https://m.edsoo.ru/67e612c1
Haxoxnaenue anuu 28.09-02.10
9 CTOPOH M BEITHHIH 1 https://m.edsoo.ru/8bcf3969
yTJIOB
TPECYTrOJILHUKOB
10 Peenne 1 28.09-02.10 https://m.eds00.ru/2f985b58
TPEYTOJIbHUKOB
11 Pemenne 1 12.10-16.10 https://m.edsoo.ru/d73453d
TPEYTroOJIbHUKOB c
12 Pemenne 1 12.10-16.10 https://m.edso00.ru/9e4e293d
TPEYTOJILHUKOB
13 Pemrenue 1 19.10-23.10 https://m.edso0.ru/9557249

TPEYTOJIbHUKOB

d



https://m.edsoo.ru/b3c64e7c
https://m.edsoo.ru/d78de7ad
https://m.edsoo.ru/341bb435
https://m.edsoo.ru/341bb435
https://m.edsoo.ru/69c32eb3
https://m.edsoo.ru/78cedc87
https://m.edsoo.ru/e91ba449
https://m.edsoo.ru/ffc3c8bd
https://m.edsoo.ru/67e612c1
https://m.edsoo.ru/8bcf3969
https://m.edsoo.ru/2f985b58
https://m.edsoo.ru/d73453dc
https://m.edsoo.ru/d73453dc
https://m.edsoo.ru/9e4e293d
https://m.edsoo.ru/9557249d
https://m.edsoo.ru/9557249d

14

15

[IpakTuueckoe
MIPUMEHEHUE TEOPEM
CUHYCOB U
KOCHUHYCOB

[IpakTrueckoe
IIPUMEHEHUE TEOPEM
CHHYCOB U
KOCHUHYCOB

19.10-23.10

26.10-30.10

https://m.edsoo.ru/bdc72cbl

https://m.edso0.ru/7197fb99

16

KonrpomnsHas pabora
no teMe "Pemenue
TPEYroJIbHUKOB"

26.10-30.10

https://m.edso0.ru/e784c943

17

ITonsarue o
npeoOpa3oBaHUN
nmonoous

02.11-06.11

https://m.edso0.ru/ebf9323e

18

COOTBETCTBEHHBIE
3JIEMEHTHI OI00HBIX

¢uryp

02.11-06.11

https://m.edso0.ru/b6c9917
d

19

20

COOTBETCTBCHHEIE
3JIEMEHTBI I0I00HBIX
$uryp

Teopema o
MIPOU3BEJICHUU
OTPE3KOB XOP/I,
Teopema o
MIPOU3BEICHUN
OTPE3KOB CEKYIIUX,
Teopema o KBaJpare
KacaTeJabHOM

09.11-14.11

09.11-14.11

https://m.edso0.ru/15a8fba3

https://m.edsoo.ru/e4ed2d8e

21

Teopema o
NPOU3BENECHUHU
OTPE3KOB XOpJ,
TEeopeMa o
IIPOU3BENIECHUHI

23.11-27.11

https://m.edsoo.ru/f22f5b5f



https://m.edsoo.ru/bdc72cb1
https://m.edsoo.ru/7197fb99
https://m.edsoo.ru/e784c943
https://m.edsoo.ru/ebf9323e
https://m.edsoo.ru/b6c9917d
https://m.edsoo.ru/b6c9917d
https://m.edsoo.ru/15a8fba3
https://m.edsoo.ru/e4ed2d8e
https://m.edsoo.ru/f22f5b5f

OTPE3KOB CEKYIIHUX,
Teopema O KBaapare
KacaTelbHOU

22

23

Teopema o
IIPOU3BEACHUU
OTPE3KOB XOp/I,
TeopemMa o
MIPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
Teopema O KBaJpare
KacaTeIbHOU

[Ipumenenue Teopem
B PELLIEHUU
TCOMETPHUICCKUX
3a1a4y

23.11-27.11

30.11-04.12

https://m.eds00.ru/834b946
2

https://m.edsoo.ru/1c13d2d
-

24

25

26

27

ITpumeHneHue Teopem
B pELICHUH
TEOMETPUUYECKUX
3a1a4y

IIpumenenue TeopeM
B pELICHUH
F€OMETPUYECKUX
3a1a4y

KonTponbHnas pabora
0 TeMe
"IIpeobpa3zoBanue
noao0usl.
Mertpuueckune
COOTHOILICHUS B
OKpYXHOCTH"

Onpenenenue
BEKTOPOB.
duznueckuii u

30.11-04.12

07.12-11.12

07.12-11.12

14.12 -18.12

https://m.edsoo.ru/17b7b4d
4

https://m.edsoo.ru/af72d448

https://m.edsoo.ru/da5138ee

https://m.edsoo.ru/53a4c485



https://m.edsoo.ru/834b9462
https://m.edsoo.ru/834b9462
https://m.edsoo.ru/1c13d2d7
https://m.edsoo.ru/1c13d2d7
https://m.edsoo.ru/17b7b4d4
https://m.edsoo.ru/17b7b4d4
https://m.edsoo.ru/af72d448
https://m.edsoo.ru/da5138ee
https://m.edsoo.ru/53a4c485

28

29

30

31

32

reOMETPUYECKUI
CMBICJI BEKTOPOB

Crnoxxenue u
BBIYUTAHHE
BEKTOPOB,
YMHOXKEHHUE BEKTOpa
Ha YHCIIO

Crnoxxenue u
BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO

Crnoxenue u
BBIYUTAHHE
BEKTOPOB,
YMHO)XEHUE BEKTOPA
Ha YHCIIO

Paznoxenue Bektopa
10 IByM
HEKOJUTMHEApHbIM
BEKTOpaM

Koopannatsl
BEKTOpa

14.12 - 18.12

21.12-25.12

21.12-25.12

28.12-29.12

28.12-29.12

https://m.edsoo.ru/d5c7dc9e

https://m.edsoo.ru/5fc8e3ef

https://m.edso0.ru/b66195d
4

https://m.edsoo.ru/d57fedf3

https://m.eds00.ru/393e553
2

33

34

CkansipHoe
MIPOU3BEICHNE
BEKTOPOB, €r0
IpUMEHEHHUE JJIs
HaXO0XIECHUs JJINH U
yTJIOB

CxansipHoe
MIPOU3BEECHUE
BEKTOPOB, €r0
MIPUMEHEHHUE TS

11.01-15.01

11.01-15.01

https://m.edsoo.ru/4c2c7ae3

https://m.edso0.ru/6e5f3e8d



https://m.edsoo.ru/d5c7dc9e
https://m.edsoo.ru/5fc8e3ef
https://m.edsoo.ru/b66195d4
https://m.edsoo.ru/b66195d4
https://m.edsoo.ru/d57fedf3
https://m.edsoo.ru/393e5532
https://m.edsoo.ru/393e5532
https://m.edsoo.ru/4c2c7ae3
https://m.edsoo.ru/6e5f3e8d

HaXOXXJCHUS AJIUH U
yTJIOB

Pemenue 3amau ¢

18.01-22.01

https://m.edso0.ru/7788ed6

35
IIOMOUIBIO BEKTOPOB 8

36 Pemrenne 3amau ¢ 18.01-22.01 https://m.edsoo.ru/b1d59d2
MOMOIIIBIO0 BEKTOPOB 8
[IpumeHenue 25.01-29.01

37 BEKTOPOB VLA https://m.edsoo.ru/8faeee39
pelieHus 3a1a4y
bu3uKu

38 KonrpoasHas pabora 25.01-29.01 https://m.edsoo.ru/181256¢
no teme "BekTopsr" b
JlexapToBbI 01.02 -05.02

39 KOODP/IMHATHI TOUCK https://m.edsoo.ru/6a4cbb6a
Ha IUIOCKOCTH

40 YpaBHEHUE MPSIMOK 01.02 - 05.02 https://m.edsoo.ru/cd67f435

. 08.02 -12.02 https://m.edso0.ru/c272358

41 YpaBHeHHE NPAMON 1

42 YpaBHeHUE 08.02 -12.02 https://m.edsoo.ru/d858d33
OKPYXHOCTH €
Koopaunats! Touek 22.02 -26.02

43 nepeceyeHust https://m.edsoo.ru/76b1be7
OKPY>KHOCTH H d
IpsIMOit
Meroz koopauHaT 22.02 - 26.02
IIpU pelIeHUun

44 reOMEeTPHUUECKUX https://m.edso0.ru/2fc365c5
3aJa4, IPaKTHUYECKUX
3a1a4
MeTton koopauHAT 01.03-05.03

45 IpU peLIeHUn https://m.edsoo.ru/e12ca595

TCOMETPHUICCKUX



https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/b1d59d28
https://m.edsoo.ru/b1d59d28
https://m.edsoo.ru/8faeee39
https://m.edsoo.ru/181256cb
https://m.edsoo.ru/181256cb
https://m.edsoo.ru/6a4cbb6a
https://m.edsoo.ru/cd67f435
https://m.edsoo.ru/c2723581
https://m.edsoo.ru/c2723581
https://m.edsoo.ru/d858d33e
https://m.edsoo.ru/d858d33e
https://m.edsoo.ru/76b1be7d
https://m.edsoo.ru/76b1be7d
https://m.edsoo.ru/2fc365c5
https://m.edsoo.ru/e12ca595

46

47

3aaa4, IMPaKTUYCCKUX
3aaa4d

Meton koopauHaT
IIPU pEIICHUN
F€OMETPUUECKHUX
3aJa4, TPaKTUUYECKUX
3a1a4y

KontponpHas pabora
o TeMe "JlekapToBbl
KOOPJIMHATHI Ha
IJIOCKOCTH"

01.03-05.03

08.03-12.03

https://m.edsoo.ru/cdca5a96

https://m.edsoo.ru/e254eff4

48

49

[IpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIYHCIICHUE UX
AJIEMEHTOB

Yucno nt. Jnuna
OKPYKHOCTH

08.03 -12.03

15.03-19.03

https://m.edso0.ru/5733b6f2

https://m.edso0.ru/e4371f68

50

Yucno nt. Jnuna
OKPY’KHOCTH

15.03-19.03

https://m.edso0.ru/a53cddfa

51

52

JnuHa nyru
OKPYKHOCTH

Paanannas mepa
yria

22.03 -26.03

22.03-26.03

https://m.edso0.ru/3a858db
3

https://m.edso0.ru/d885149f

53

54

ITmomans xpyra,
CEKTOpa, CETMEHTA
Ilnomane kpyra,
CEKTOpa, CETMEHTA

29.03 -02.04

29.03-02.04

https://m.edso0.ru/984c824c

https://m.edso0.ru/729f9dda

55

[Tmomans kpyra,
CEKTOpa, CETMEHTA

12.04-16.04

https://m.edsoo.ru/f76de8ab

56

ITonsarue o
JABHUKCHUUN
IIJIOCKOCTH

12.04 - 16.04

https://m.edso0.ru/376d67d
d



https://m.edsoo.ru/cdca5a96
https://m.edsoo.ru/e254eff4
https://m.edsoo.ru/5733b6f2
https://m.edsoo.ru/e4371f68
https://m.edsoo.ru/a53cddfa
https://m.edsoo.ru/3a858db3
https://m.edsoo.ru/3a858db3
https://m.edsoo.ru/d885149f
https://m.edsoo.ru/984c824c
https://m.edsoo.ru/729f9dda
https://m.edsoo.ru/f76de8ab
https://m.edsoo.ru/376d67dd
https://m.edsoo.ru/376d67dd

57

58

[TapannenbHbIi
NIEPEHOC, IOBOPOT
[TapaynenpHblIi
MEPEHOC, TIOBOPOT

19.04 - 23.04

19.04 - 23.04

https://m.edsoo.ru/5e85661a

https://m.edso0.ru/9443144
9

59

60

[TapannenbHbId
IIEPEHOC, IOBOPOT
[TapaynenpHblIi
MEPEHOC, TIOBOPOT

26.04 - 30.04

26.04 - 30.04

https://m.edsoo.ru/2balc265

https://m.edsoo.ru/af48c48e

61

[Ipumenenue
JIBUKEHU MTPH
pelIeHUH 3a1a4

03.05-07.05

https://m.edsoo.ru/ff7d8897

62

63

64

65

KonTponpsHas padora
0 TeMaM
"IIpaBuiibHBIE
MHOT'OYTOJIbHUKH.
OKpyKHOCTb.
JIBHOKEHUSA
IJI0CKOCTH"

IToBTOpEHME,
0000111EHHE,
cHUCTEeMaTH3aIUs
3HaHuu. M3mepenue
TEOMETPUUECKHUX
BEJIUYMH.
TpeyronbHuKH

IToBTOpEHME,
0000111EHHE,
CHUCTEMaTH3aITUs
3HAHUU.
[TapannensHbie U
NEepHEHANKYIISPHbIE
psIMbIE

IToBTOpEHUE,

03.05-07.05

10.05 - 14.05

10.05 - 14.05

17.05-21.05

https://m.edsoo.ru/ele8aela

https://m.edsoo.ru/72edal63

https://m.edso0.ru/92569fle

https://m.edsoo.ru/f15718de



https://m.edsoo.ru/5e85661a
https://m.edsoo.ru/94431449
https://m.edsoo.ru/94431449
https://m.edsoo.ru/2ba1c265
https://m.edsoo.ru/af48c48e
https://m.edsoo.ru/ff7d8897
https://m.edsoo.ru/e1e8ae1a
https://m.edsoo.ru/72eda163
https://m.edsoo.ru/92569f1e
https://m.edsoo.ru/f15718de

0000111eHHE,
cUCTEeMaTU3aIus
3HaHUU. OKPYKHOCTh
U KpYT.
I'eomeTpuyeckue
MOCTPOEHUSA. YTJIbl B
OKPYKHOCTHU

[ToBTOpEHME,
0000111eHNE,
cHCTEMaTH3aIHs

66 3HaHui. Brincanueie
1 OIMCAHHBIE
OKPYKHOCTH
MHOT'OYTOJIbHUKOB

17.05-21.05

https://m.edso0.ru/5b4988d
b

Hrorosas

67
KOHTpOJIbHAs padoTa

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3aIUsI
3HAHUM

68

24.05 -25.05

24.05-25.05

https://m.edsoo.ru/f9e5a2db

https://m.eds00.ru/2346d28
4

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/5b4988db
https://m.edsoo.ru/5b4988db
https://m.edsoo.ru/f9e5a2db
https://m.edsoo.ru/2346d284
https://m.edsoo.ru/2346d284

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO  PA3IUYHbIC 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MOPSAMOYTOJBHBIX  TPEYroiabHUKOB»). Haxomuts  (c
MTOMOIIBIO KAJBKYJIATOPA) JUTMHBI U YIIIBI 11T HETAOIMYHBIX 3HAYCHUH

[Tonb3oBarbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIsl HAXOXKIECHHSI COOTHOIICHHUI
MEXK1Yy TPUTOHOMETPUUECKUMU BEIIMYMHAMU

Hcnonp3oBarh TEOpPEMBI CUHYCOB M KOCHUHYCOB Ul HAaXOXKICHUS
Pa3IUYHbIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),
[IPUMEHATH UX IIPU PELIEHUN T€OMETPUYECKUX 3a1a4

6.4

6.5

Bnagers mnonstusmMu npeoOpa3zoBaHUS MOAOOHS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCs CBOWCTBAMU IMOIOOMS
MIPOU3BOJBHBIX (DPUTYP, YMETh BBIUUCIATH JAJIUHBI U HAXOJIUTH YIJIbl Y
moo0HbIX Quryp. IlpuMeHsATh CBOCTBA MOAOOUS B MPAKTHYCCKHUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaIoIlleM MUpe

[Monp30BaThcss TeopeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOU

6.6

6.7

ITonp30BaThCA BCKTOpaMH, TIMOHUMATh HUX FCOMeTpI/I‘ICCKI/II\/’I n
(1)PI31/I‘~ICCKPII>1 CMELICJI, IPUMCHATL UX B PCHICHUHU TCOMCTPHYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTB CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB
JJI HAaXOKACHHWA NJIMH U YI'JIOB

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B
PCHICHUU I'COMCTPUICCKHUX U ITPAKTHUYICCKUX 3a1a1

6.8

Biagerp NOHATMSMH  IPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMEThb BBIUMCIATH IUIOMAAL Kpyra M ero vacred. I[IpumensaTs
IIOJIYYEHHBIE YMEHHUs B IPAKTUYECKUX 3a7a4ax

6.9

6.10

HaxoauTe ocu MM LIEHTPBl CUMMETPHH (PUTYpP, TPUMEHSTh ABHKEHHS
IJIOCKOCTH B IPOCTEUIINX CIydasx

[IpuMeHsTH, TONyYeHHBIE 3HAaHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENU JUIi 3a/lad peabHOW KHU3HH M MPOBOAMTH
COOTBETCTBYIOIIIME BBIYHCICHHS C TPUMEHEHHEM TIOJO0MS |
TPUTOHOMETPUYECKHX (GYHKUMN (TONB3YsCh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX/1eCcTBO. POPMYJIBI IPUBEICHUS
Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemenne
6.2 NPAaKTUYECKUX 33Jad C HCIIOJb30BAaHHEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHHYCOB
6.3 [TpeobpaszoBanue momodus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o0 pou3BeICHUN OTPE3KOB XOpJI, TCOPEMBI O IIPOU3BE/ICHUH OTPE3KOB
CEKYILHUX, TeOpeMa O KBa/IpaTe KacaTeIbHOM
Bekrop, mmmHa  (MODynb) — BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
6.5 MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJl BEKTOpaMu. Pa3iioxkeHne BEKTOpa Mo IByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MPOU3BENICHHE BEKTOPOB, PUMEHEHUE IS
HaXO0JK/ICHHS JUTUH U YTJIOB
JlekapToBBI KOOPJMHATHI Ha MJIOCKOCTH. YPaBHEHUS MPSMOH M OKPY)KHOCTH B
6.7 KOOp/IMHATAaX, MePeceueHrne OKPYKHOCTEH M MPsIMBIX. MeToJl KOOPIUHAT U €To
IpUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKHU
6.9 JmuHa OKPY/KHOCTH. I'pamycHas u pagnaHHasi Mepa yriia, BBIYUCICHNUE JUTHH YT
OKPY>KHOCTEH
6.10 [Inomane Kpyra, CEKTOpa, CErMEHTa
6.11 JIBIKEHHsI ITUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (Uryp (dIeMeHTapHbIe

npencrasienus). [lapamiensHeiil nepenoc. [loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IIOJIMHOYKECTBO,
olepanyy HaJ MHOYKECTBaAaMHM; YMEHHME OIEpUPOBATH IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISl OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, NPU PELICHUH 3334
U3 APYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HUCTHUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPHl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHMSI BHICKA3bIBAHUI

YMeHHe onepupoBaTh MOHATHSMHU: HAaTypajJbHOE YMCIIO, HPOCTOE M
COCTABHOE 4YMCJIO, JEIUMOCTb HATYpPAJIbHBIX 4YHUCEN, IPU3HAKU
JEIMMOCTH, 1IeJI0€ YHCIIO, MOAYJbh 4YHcCla, OOBIKHOBEHHAs Ipo0b U
necaTudHas ApoOb, CTaHJAPTHBIA BUJA YUCIIA, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE YHUCIO, apu(METHYEeCKUil KBaJpaTHBIM KOPEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIaMH, CpaBHUBATh U
yHOpSAJOYMBATh 4YHUCHA, NPEACTaBIATh YHCIa HAa KOOPAUHATHOMN
MPSIMOM, OKPYIJIATH YHCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OILCHKY
pe3ysbTaTa BBIUUCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBII KOpeHb, MHOTOUYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHU
Oonbllle €IMHUIBI; YMEHHME BBINOJIHATH Pacdy€Thl MO (Qopmylam,
peoOpa3oBaHus LENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOXKUTEIH, B
TOM 4HCJI€ C UCIHOJb30BaHMEM (OpMYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHHE C
OIIHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CUCTEMBI
JBYX JIMHENHBIX YpPaBHEHWM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOMI
IIEPEMEHHOM, B TOM UYHCJE NP PELIEHUH 3a/1a4 U3 APYTruX MpeIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakeHUs pelieHui
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, TpaduK GYHKINH, HYIU
¢byHKIHY, MIPOMEXYTKH 3HAKOIOCTOSHCTBA, IIPOMEXYTKH
BO3pacTaHusl, YObIBaHUS, HauOOJblllee U HaUMEHbIEee 3HAYCHUS
GbyHKIMN; YMEHHE OIIEpUpPOBAThH MOHSTUSIMHU: npsivast
MIPONOPLIMOHANIBHOCTD, JUHEHHAs (QyHKUHMS, KBajgpaTHuHas (yHKIUS,




oOpaTHass TPOMOPIMOHATBLHOCTH, Iapaboiyia, TUrepOosa; yMEHHE
CTpOUTH TpaduKu PYHKIUH, UCIIONB30BaTh IPa(UKU Ui OTIPEIEeICHUs
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl pEIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMH 3aBUCHMOCTH MEKAY BETHYHMHAMHU

Ymenue OIepupoOBaThH HOHSITUSIMHU: MIOCIIEZI0BATEIBHOCTb,
apupmMeTHyeckass M TEOMETpUYecKas  IPOTPEeCcCHH;  YMEHHE
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJE 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U pealbHOU KUIHU

YMeHue pemiaTh 3aaud pa3HbIX THUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJY M 4YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4i U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMeWHbIMU  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl 110 YCJIOBHMIO  3a/ay,
UCCIIeI0BaTh IOJYYCHHOE PEIICHHWE U OIIEHHBAThH MPABIONOAOOHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHMH TPEYTOJILHUKH, INPSMOYTOJIBHBIA TpPEYTrOJIbHUK,
Me/iraHa, OMCCEKTpUCa M BBICOTA TPEYrOJIbHHKA, YETHIPEXYTONBHUK,
napajuieliorpaMM, poM0, TpPSIMOYTOJbHHMK, KBaapar, Tparenus;
OKpY>KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamMu; ymMeHue pemarb 3aiadd, B TOM YHCJIE U3 TOBCETHEBHOM
KHU3HH, Ha HAXOXKICHUE T'€OMETPUYECKUX BEJIHYMH C NPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB GUryp U (HhakToB

10

11

12

YMeHne omnepupoBaTh IMOHITHUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IapalIeIbHOCTh M IEPIECHIUKYIAPHOCTDh NPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojiobue ¢uryp, no00HbIe TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTEIILHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nojobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KarollleM MHUpe

YMeHue omnepupoBaTh TOHATUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuMHA yria, CHHYC U KOCHHYC yIjia TPEeyrojlbHUKa), IJIOLIA/b;
yYMEHHUE OIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATh (OPMYIbl TMEepUMETpa U  IUIOIMIATU
MHOTOYTOJIBHUKOB, JIIMHBI OKPY>KHOCTH M TUIONIAAU Kpyra, oobema
NPSIMOYTOJIBHOTO TapaJUIeNIeNUNe1a; YMEHHE NPUMEHSITh MPU3HAKU
pPaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPHUUECKHE COOTHOIICHUS IS
BBIYMCIICHUS JUIMH, PACCTOSTHUM, IUTONaAeH

YMmenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIU
CHUMBOJIBHOMY OIMCAHHUIO

13

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB,



YMEHHE HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI ISl NPEACTABICHUS
JaHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrHMX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HH

14

15

16

YMeHue onepupoBaTh IMOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBbIE
IMarpaMMbl,  TaOMUIBL, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJiblllee M HaUMEHbIEEe 3HAYEHHs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHME  U3BJIEKAaTh, WHTEPHPETUPOBATH U  IPEOOpPa30BHIBATH
uHbOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh W3MEHUYMBBIC BEJIWYMHBI B
OKpY’KaIOIllEM MUpE

YMeHue omnepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (Cy4alHBIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; yYMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BaHHOTO TMepedopa M C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIEM MHPE U B IKU3HHU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJIbI0 B MACCOBBIX SBJICHUSIX

YMeHue BBIOMpPATh TOIXOISIIMNA W3YYCHHBIM METON IS PEUICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEeMaTUKHU B
HUCKYCCTBE, OIHUCHIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHUKU KaK HAyKW, MPUBOJIHTH
MPUMEPBI MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMMPHOU UCTOPHH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
11 Harypasbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOHM,  TPOIEHTH,  OECKOHEYHBIE
NepUOANYECKHE JPooH
13 Panmonaneupie uucna. ApudMeTHyeckue OIepalud C PaldoHAIbHBIMU
YHUCIaMU
14 HetictButenpHble unciaa. ApudMeTHYEecKHe orepanud ¢ JACHCTBUTEIBHBIMU
YHUCIaMU
15 [TpubnmxEénnpie BBIMMCICHUA, NPABUJIA OKPYIJICHMA, HPUKWJKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIe BbIpakeHU (BBIPAKECHHSI C IEPEMEHHBIMH )
29 Crenenb ¢ uenbiM moka3areneM. CTeNeHb C pallMOHAJIbHBIM IOKa3aTeseM.
CBoiicTBa cTenEeHU
2.3 MHorousIeHbI
2.4 Anrebpanueckas 1poOb
o5 Apudmernaeckuit KOpPEHb HaTypajIbHOI CTEIICHH. HevictBus c
apu(METHUECKUMH KOPHIMHU HATYPAIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Lenbie H IpoOHO-paliuoHaIbHbIe ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTH
ypaBHEHUU
39 Llenple u npoOHO-panoOHaNbHBIE HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATEILHOCTEH
42 Apudmernueckass M reomerpudeckas nporpeccur. Dopmyna  CIOKHBIX
IIPOIICHTOB
) OYHKIMH
OyHknusg, crnocoObl 3amanus ¢yHkuuu. [paduxk  yHknuu. Oobmacts
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl WU
MUHUMYMBI (pyHknuu. HauOonbliiee W HauMeHbllee 3HaYeHHE (DYHKIUU Ha
IPOMEKYTKE
6 KoopaunaTs! Ha mpsIMOil U TIIIOCKOCTH
6.1 KoopaunaThHast npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU




7.4

OKpY>KHOCTb U KPYT

7.5 W3mepenne reoMeTpruIecKuX BEeTHIHH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh U CTaTUCTHKA
8.1 OnucarenbHasi CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJI151 YYUEHHUKA
e [eomeTpus. 7-9 knacc. YuebHUK. ATaHacaH /1.C.

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS
o [eomeTpua. AnpgakTnyeckme matepmuannl. 8 Knacc. AtaHacaH J1.C.
e Matematunka. leometpus. 8 Knacc. ba3osbilh ypoBeHb. CamocToATeIbHbIE U
KOHTPO/IbHbIe paboTbl. ATaHacaAH J1.C.
o [eomeTpua. TemaTnyeckmne tectbl. 8 Knacc. AtaHacaH J1.C.
e Martematuka. leomeTpus. 8 Knacc. basoBbiit ypoBeHb. MeTogMyeckme pekomeHaaumu.
AtaHacaH J1.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e bubanoteka LIOK
e PoccuiicKana aneKTpoHHas Wwkona (PILW)
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