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MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJIMH W3 OCHOBHBIX pAa3/JeioOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIIUNA CBOEH LENbI0 00ECEeUnTh M3YyYEeHUE CBOMCTB M Pa3MepoB (QUIyp, HX
OTHOUIEHMHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMs T€OMETPUM Ha YPOBHE OCHOBHOIO
o01rero 00pa3oBaHus 3aKJII0YAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS MTPOBOIUTH
JIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIIOUEeHHUS, JOKA3bIBATh
UCTUHHBIC YTBEPXKJECHHS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCcyXIeHus «OT TMPOTUBHOrO», OTJIMYAaTh CBOWMCTBA OT  MPHU3HAKOB,
dbopMyIIMpoBaTh OOpPATHBIE YTBEPKIACHUS.

Bropoii 1enpr0 M3yyeHHs TE€OMETPUH SIBISETCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTa NpPHU PEIIEHUU KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEUAIOUINXCA B peajbHOW ku3HU. OOyyaroumuiicss TOMKEH Hay4YUThCs
OTIPENICNTh TEOMETPUUECKYIO (PUTYpy, OMHMCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH TJIOMIAh 3€MEIBHOTO yUacTKa, paCCUYUTaTh HEOOXOIUMYIO JITUHY
OTNITOBOJIOKOHHOTO KabOessi miu TpeOyemble pa3Mepbl rapaxa Jyisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOPAsi, BHIYUCIMUTENbHAS JIMHUSA B MU3yYEHUU T€OMETPUHU.
[Ipu pemienuu 3amad MPaKTUYECKOTO XapakTepa OOydalOUIUMHCS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIU pEANbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO TOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMU Yy4eOHBIMU
npeIMEeTaMHi, MOTUBUPOBATh MCIOJb30BaTh OMPEAEIICHUS FEOMETPUUYECKUX (PUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX yMEHUN B (U3UKE U
TeXHUKE. OTH CBSI3W HauOosiee SpKO BUIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue cootHomeHus», «Merox koopauHat» U  «Teopema
[Tudaropar.

VYuebnpiii Kypc «l'eomMeTpus» BKIIOYAET CICIYIONIUE OCHOBHBIC pa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl W uX CcBoWcTBa», «l3mepenue
F€OMETPUYECKUX  BEIUYMH», «JleKapTOBbl KOOpDJAMHATHl HA  IUIOCKOCTH»,
«Bekropsy, «/IBrxkenus minockoctu», «lIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eometpusi», B 9 kiacce — 68 yacos (2 yaca B
HEJICITI0).



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIbl TPUBEACHHUS.

Pemenne TtpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHUecKUX 3aJad C HCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nopooust. [1ogo01e COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NOpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPaTe KacaTeIbHOM.

Bekrop, anuHa  (MoOmyib) — BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPHI,
IPOTUBOIIOJIOKHO  HAIMpaBJCHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BeKTopamu. Pa3nojkeHue BEKTOpa MO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYKHOCTH
B KOOpJMHATAX, MIEPECECUCHUE OKPYNKHOCTEH M MpsIMbIX. MeTo1 KOOpAUHAT U €ro
MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJibHUKM. [InuHa okpyxHOocTH. ['pamycHas wu
paauaHHas Mepa yrjia, BBIUMCICHHE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE cUMMETpuu Guryp (3jeMeHTapHbIe
npeactasnenust). [Tapannensuerit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MPUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

* BBISABIITh U XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKHUX
O00OBEKTOB, TOHATHHA, OTHONIICHWH MEXIYy TMOHATUAMH, (OPMYITHUPOBATH
ONpENCIICHUSI  TOHSTHM, YCTAaHABIMUBATh  CYIIECTBEHHBIM  IMPU3HAK
KJaccu(puKaIuyi, OCHOBAHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO aHAIN3A;

e BOCHpHHHMATh, (OpPMyIHMpOBaTH ©  MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpJUTEIbHBIC W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYrsi B (akTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHATIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHU (NIpsIMBbIC W OT
POTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIBLHO HECIOXHBIC J0KA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIME TMPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYITHPOBATH 00OOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MIPOBEAEHHOIO HAOJNIOJCHMS, WCCIEAOBAHMS, OIIEHMBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEIOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpPMAIUH, JAAHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (POPM IIPEJICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHON TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0Ji¢ 00CYXXJICHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BbICKa3bIBaTh UJCHU, HAIICJICHHbIC HA TIOUCK
pEIIeHNs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XKWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1auu, HKCIIEPUMEHTA,
HCCIIEIOBaHMUs, IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPUH;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PHU PEIICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/Iﬂ:

CaMOCTOATENIBHO COCTaBJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (Wiau €ro
4acTh), BBIOMpATh CIOCOO peUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3aauH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IIElIH,
HaXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 9 kJiacce oOyYarolmIMiiCsS TOJYYHUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI MPSMOYIOJBHOTO TPEYrOJIbHUKA («pElIeHue
MPSIMOYTOJBHBIX TPEYTOJIHLHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJIATOPA) AJIUHBI
U YTJIbI 1J11 HETAOJIUYHBIX 3HAYCHUM.

[Tonp3oBaThcs GopMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUJII HAXO0XJICHUS COOTHOUIEHUW MEXIYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISI HAXOXKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHUE TPEYroJbHUKOBY), MPUMEHSITH WX MpPH
pELICHUU TEOMETPUUECKHUX 3a]1a4.

Brnagers moHsTMsMH  mpeoOpa3oBaHUST  MOAOOHS, COOTBETCTBEHHBIX
3eMeHTOB No00HBIX Guryp. [lonb30BaThCsi CBONCTBaMHU MOJ00MS MPOU3BOIBHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI W HAXOJIUTh YIVIBI Y TMOAOOHBIX (QUTYP.
[IpumensTh CcBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajladyax. YMETh MPUBOJUTH
IpUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonp30BaThCa TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbcsd BEKTOpaMH, MOHUMAThb MX TFEOMETPUYECKUH W (DU3MUYECKUi
CMBICII, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKHX H (PU3MUECKUX 3ajad.
[IpuMeHsTh CKalsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHUS JIUH U YIJIOB.

[Tonp30BaThCd METONOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTh €ro B
PEILIEHUY TEOMETPUUECKUX U TPAKTUUECKUX 3a/1a4.

Brnaners MOHSTUSIMH MPaBUILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJHMaHHON MEpbl Yria, YMETh BBIYUCIATH IUIOIIA]Ib
Kpyra u ero yactei. [[puMeHsTh 1oTy4YeHHbIE YMEHHS B IPAKTUUYECKUX 3a/1a4aXx.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (PUTYD, NMPUMEHATH IBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CIy4dasix.

[IpuMeHsTh MOTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHUE
MOJENH ISl 3a/1a4 PEeAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHUEM TOJ00MS U TPUTOHOMETPUYECKUX (YHKIMKA (MONB3YySCh, Tl
HE0OXO0IMMO, KATBKYJISITOPOM).



9 KUIIACC

HaumeHnoBanue KosauuyecTBo 4yacos
Ne JIEKTPOHHBIE (HH(POBHIE)
pa3aesioB u TeM Kontpoububie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl paGoThI padoTsbI
Tpuronomerpus.
TeopeMbl KOCHHYCOB U
1 p Y 16 1 https://m.edsoo.ru/NSC1FOY8Q
CHUHYyCOB. Pemenue
TPEYTOJILHUKOB
[IpeobpazoBanue
noao6usi. Merpuueckue
2 A P 10 1 https://m.edsoo.rw/Y1CIH2L.7A
COOTHOIIICHUS B
OKPY>KHOCTH
3 Bexkropsl 12 1 https://m.eds00.ru/G9G1S414Q
JexapToBbl
4 KOOPAMHATHI Ha 9 1 https://m.eds00.ru/D7D4T0S9Z
IJIOCKOCTH
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
5 JnmuHa OKpy»KHOCTH U 8 https://m.edsoo.ru/Q3YSWOH3L
IUIOIA/lb KpyTa.
Brruncnenue miomaneit
6 JIBMKEeHUS TIIOCKOCTH 6 https://m.edsoo.ru/G6D6ESEI]
[ToBTOpEHHE,
000011IeHHE,
7 t 7 2 https://m.edsoo.ru/A7C2G3N3P
cucTeMaTu3anus
3HAHUI
OBILEE KOJIMYECTBO 68 6 0



https://m.edsoo.ru/N5C1F0Y8Q
https://m.edsoo.ru/Y1C1H2L7A
https://m.edsoo.ru/G9G1S4I4Q
https://m.edsoo.ru/D7D4T0S9Z
https://m.edsoo.ru/Q3Y8W0H3L
https://m.edsoo.ru/G6D6E5E9J
https://m.edsoo.ru/A7C2G3N3P

YACOB I10 [TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

Koan4yecTBOo 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/IbHbIE Pecypchl
padoThbI padoThbI
Omnpenenenue
1 1 https://m.edsoo.ru/NAUINES5B
TpI/Il"OHO‘l’VIeTpI/I‘IeCKI/IX 01.09.2026 ps://m.edsoo.ru.
dbynkuumii yrios ot 0° mo 180°
2 DopMyIIbl IPUBEICHUS 1 03.09.2026 https://m.edsoo.ru/M4T1M2C61
3 T 1 https://m.edsoo.ru/X6D4TSESR
eopemMa KOCHHYCOB 08.09.2026 s://m.edsoo.ru
4 T 1 https://m.edso0.ru/G2USMS5V2S
€0peMa KOCHHYCOB 10.09.2026 ps://m.edsoo.ru.
Teopema kocuHycoB.BxogHoM
5 1 1 https://m.edsoo0.ru/P6X1X8VOY
KOHTPOJIb(30MUH) 15.09.2026 ps://m.edse0.m
6 T 1 https://m.edsoo.ru/X7S0L2F5L
eopemMa CUHYCOB 17.09.2026 s://m.edsoo.ru
7 T 1 https://m.edso0.ru/T3C9O0KA4T
€0peMa CHHYCOB 2.09.2026 ps://m.edsoo.ru.
8 Teopema cuHyCcOB 1 24.09.2026 https://m.eds00.ru/U3Z3D9G7Y
HaxoxxneHnue 1iuH CTOPOH U
9 1 https://m.edsoo.ru/CSKOP7U6A
BEJIMYMH YTJIOB 29.09.2026 s://m.edsoo.ru
TPEYroJIbHUKOB
10 Peuienue TpeyroabHUKOB 1 https://m.edsoo.ru/HID7N7H1X

01.10.2026



https://m.edsoo.ru/N4U9N8S5B
https://m.edsoo.ru/M4T1M2C6I
https://m.edsoo.ru/X6D4T5E8R
https://m.edsoo.ru/G2U8M5V2S
https://m.edsoo.ru/P6X1X8V0Y
https://m.edsoo.ru/X7S0L2F5L
https://m.edsoo.ru/T3C9O0K4T
https://m.edsoo.ru/U3Z3D9G7Y
https://m.edsoo.ru/C5K0P7U6A
https://m.edsoo.ru/H9D7N7H1X

11 P https://m.edsoo.ru/USA4NI9B4X
SIICHHEe TPEYTOJIbHIKOB 06.10.2026 ps://m.edsoo.ru.
12 P https://m.edsoo.ru/B2Z3A3G5D
EIICHUE TPEYTOJIbHUKOB 08.10.2026 tps://m.edsoo.ru.
13 P https://m.eds00.ru/T4B31L.90OIN
€IIeHHE TPEYTOJIbHUKOB 13.10.2026 ps://m.edsoo.ru
I1
14 PARTHHACCKOS HPHMEHEHHE https://m.edso00.1u/X00814D8O
TEOPEM CHHYCOB M KOCUHYCOB 15.10.2026
K
15 OHTPOIbHAT paboTa 10 TeMe https://m.edsoo0.ru/N8G3R1VOB
"Pemienue TpeyroibHUKOB" 20.10.2026
IT
16 PAKTITICCKOC NPUMEHERHC httDs//medsooru/H4L7L] VIE
TEOPEM CHHYCOB U KOCHHYCOB 22.10.2026
[Monsarue o mpeoOpa3oBaHUH
17 https://m.edsoo.ru/M7B4Q1A0U
noxo6us 05.11.2026 | D et
COOTBETCTBEHHBIE IIEMEHTBI
18 https://m.eds00.ru/S400S7A9]
no1I00HBIX (hUryp 10.11.2026 SLECR00.H
CoOOTBETCTBEHHBIE 2JIEMEHTHI
19 https://m.edsoo.ru/E7TUSF313Q
no1I00HBIX (hUryp 12.11.2026 PS.AILECS00.
Teopema o mpousBeAeHUN
OTPE3KOB XOPJI, TeOpemMa 0O
20 MPOU3BEJECHUH OTPE3KOB 17.11.2026 https://m.edsoo.ru/L7X7SO0VIN
CEKYIIUX, TEOpEMa O KBaJpare o
KacaTeJIbHOU
Teopema o mpousBeAeHNUN
OTPE3KOB XOPJI, TeOpemMa 0O
21 https://m.eds00.ru/Y8V3IMS5Q7U
IIPOU3BENECHUN OTPE3KOB 19.11.2026 ps://m.edsoo.ru Q

CEKYIIIMX, TEOpEMa O KBajJpaTe
KacaTelIbHOU



https://m.edsoo.ru/U5A4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edsoo.ru/T4B3L9O9N
https://m.edsoo.ru/X0O8I4D8O
https://m.edsoo.ru/N8G3R1V0B
https://m.edsoo.ru/H4L7L1V9E
https://m.edsoo.ru/M7B4Q1A0U
https://m.edsoo.ru/S4O0S7A9J
https://m.edsoo.ru/E7U8F3I3Q
https://m.edsoo.ru/L7X7S0V7N
https://m.edsoo.ru/Y8V3M5Q7U

22

Teopema o mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMaA O
MPOU3BEJCHUH OTPE3KOB
CEKYLIUX, TeOpemMa O KBaJpare
KacaTeJbHOM

24.11.2026

https://m.edsoo.ru/I5Y4U2J8K

23

[Ipumenenue Teopem B
PELICHUN T€OMETPUYECKUX
3a1a4y

26.11.2026

https://m.edsoo0.ru/AOP8I303X

24

[Ipumenenue Teopem B
pELIEHUN TEOMETPUYECKHUX
3a1a4y

01.12.2026

https://m.edsoo.ru/P7V2E1D5B

25

HpI/IMCHCHI/IC TCOPEM B
PEIICHNU T'COMCTPHUICCKUX
3aaad

03.12.2026

https://m.edsoo.ru/U6P7KI9X6F

26

KonTponbsHas paboTa 1o reme
"IIpeoOpa3oBanue moaoousl.
Mertpuyecknue COOTHOIICHHS B
OKpYy>kHOCTH"

08.12.2026

https://m.eds00.ru/G4N306Q7B

27

OrnpezesieHne BEKTOPOB.
dusznyecku U
F€OMETPUUYECKHUI CMBICIT
BEKTOPOB

10.12.2026

https://m.edsoo.ru/W5U3B7V4A

28

CrnoskeHne U BEIYATAaHUE
BCKTOPOB, YMHOXCHHC
BCKTOpa HAa YHUCJIO

15.12.2026

https://m.edsoo.ru/Q4Z2G9U6P

29

CI1o)XKeH1E U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE
BEKTOpA Ha YHCIIO

17.12.2026

https://m.edsoo.ru/S6W1WOE9T



https://m.edsoo.ru/I5Y4U2J8K
https://m.edsoo.ru/A0P8I3O3X
https://m.edsoo.ru/P7V2E1D5B
https://m.edsoo.ru/U6P7K9X6F
https://m.edsoo.ru/G4N3O6Q7B
https://m.edsoo.ru/W5U3B7V4A
https://m.edsoo.ru/Q4Z2G9U6P
https://m.edsoo.ru/S6W1W0E9T

30

Ci10)keH1e U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE

https://m.edsoo.ru/C3FOF2A0L

22.12.2026
BEKTOpa Ha YHCIIO
P
31 A3TONCHHE BE1Opa IO ABYM https://m.edsoo0.ru/YOMOS4Y 7L
HEKOJUTMHEAPHBIM BEKTOPAM 24.12.2026
32 K https://m.eds00.ru/B2X2F606L
OOpJUHATHI BEKTOPA 9.12.2026 ps://m.edsoo.ru.
CxansapHoe NMpou3BeICHHE
33 BEKTOPOB, EI0 NPHMEHEHHE https://m.edso00.ru/JOG8C1A4M
U1 HAXOXKIEHUS UINH U 12.01.2027
yTJIOB
CkansipHO€ MPOU3BEICHNE
34 BEKTOPOB, CI0 NPHMEHEHHE https://m.edsoo.ru/E8Y6L1K8G
U1 HAXOXKIIEHUS UINH U 14.01.2027
yTJIOB
P
35 CLICHHE 3a/aT € TOMOMIPIO https://m.edsoo.ru/JSUOE1A20
BEKTOPOB 19.01.2027
P
36 CHICHIC Sa11aT € HOMObIO https://m.edsoo.ru/V3A4R9S5N
BEKTOPOB 21.01.2027
IT
37 PHMCHEHHE BEKTOPOR N https://m.edsoo.ru/Y6L.2Q5W4B
perieHus 3a1a4 GU3NKU 26.01.2027
KonTponbHas padbora no teme
38 https://m.edsoo.ru/B8Z7R7R3V
"Bexropi” 28.01.2027 | - PnHILERO0M
JlexapTOBbI KOOPUHATHI
39 https://m.edsoo.ru/P7I3P8NSI
TOYEK Ha IUIOCKOCTU 02.02.2027 SRLECR00.H
40 VYpaBHeHue npamoit 04.02.2027 https://m.edsoo.ru/C3CISILIT
41 YpaBHEHUE MPAMOi https://m.eds00.ru/Q4C4RIP7V



https://m.edsoo.ru/C3F0F2A0L
https://m.edsoo.ru/Y9M0S4Y7L
https://m.edsoo.ru/B2X2F6O6L
https://m.edsoo.ru/J0G8C1A4M
https://m.edsoo.ru/E8Y6L1K8G
https://m.edsoo.ru/J8U0E1A2O
https://m.edsoo.ru/V3A4R9S5N
https://m.edsoo.ru/Y6L2Q5W4B
https://m.edsoo.ru/B8Z7R7R3V
https://m.edsoo.ru/P7I3P8N5I
https://m.edsoo.ru/C3C1S1L1T
https://m.edsoo.ru/Q4C4R9P7V

09.02.2027

42 YpaBHEHHE OKPYKHOCTH 11.02.2027 https://m.edso0.ru/M8O400P6T
Koopaunatel Touek

43 nepecevtIeHH;I OKPY’KHOCTH U 16.02.2027 https://m.edso0.rt/WIL3G6KS5D
npsMoi
Meron koopauHaT npu

44 pELIEHUH T€OMETPUYECKUX 18.02.2027 https://m.edsoo.ru/J8F3VEVOX
3a/1a4, NPAKTUYECKUX 3324
Meron koopAuHAT IpH

45 PEIIEHNHN TEOMETPUIECKUX 25.02.2007 https://m.edsoo.ru/U2P9F4Y 1R
3a/1a4, MPaKTUUYECKUX 3a]a4
Meroa koopauHaT npu

46 erie eoMe ecK https://m.edsoo.ru/COE1B7WS5E
PEIICHUH T€OMETPUIECKUX 02.03.2027 s://m.edsoo.ru
3a/1a4, MPaKTUYECKUX 3a]a4
KonTponbhas pabota no teme

47 " https://m.edsoo.r/F6Q7C405E

I[eKapTOBi;I KOOPJHMHATHI Ha 04.03.2027 ps://m.edsoo.ru/F6Q

IUIOCKOCTH
[IpaBunbHbBIE

48 MHOTOYTOJIbHUKH, 09.03.2027 https://m.edsoo.ru/DSM7C4B3B
BBIYHMCIICHHE UX HJIEMEHTOB

49 Yucno ©t. JImuHa OKpYy>KHOCTH 11.03.2027 https://m.eds00.ru/S2D0A8IOG

50 Yucno n. [nuHa OKpyKHOCTH https://m.edsoo.ru/H7E4B7J1N

A Py 16.03.2027 E—

51 a 0 v https://m.edsoo.ru/I6G2X5M8B
JlnvHa 1yru OKpyKHOCTH 18.03.2027 ps://m.edsoo.ru.

52 Paagnannas mepa yria https://m.edso0.ru/A2X3T6KOY



https://m.edsoo.ru/M8O4O0P6T
https://m.edsoo.ru/W9L3G6K5D
https://m.edsoo.ru/J8F3V8V0X
https://m.edsoo.ru/U2P9F4Y1R
https://m.edsoo.ru/C0E1B7W5E
https://m.edsoo.ru/F6Q7C4O5E
https://m.edsoo.ru/D8M7C4B3B
https://m.edsoo.ru/S2D0A8I0G
https://m.edsoo.ru/H7E4B7J1N
https://m.edsoo.ru/I6G2X5M8B
https://m.edsoo.ru/A2X3T6K0Y

23.03.2027

[Inomans kpyra, cexropa,

53 https://m.eds00.ru/J2Q4S3WOR
cermenta 25.03.2027 B
[Imomaae kpyra, cekropa,

54 https://m.edsoo.ru/S1F4B9Q7C
CEerMeHTa 06.04.2027 RS.ARLEER00.H Q
ILnomane kpyra, cekropa,

55 https://m.eds00.rt/COSOMOWIC
cermenTa 08.04.2027 | ot
[TonsiTHE O ABMKEHUU

56 https://m.eds00.ru/Q9L.20S5I9L
nIocKoCTH 13.04.2027 B
[TapannensHbIN NIEpEHOC,

57 https://m.edsoo.ru/P8YIBIL3IH
HOBOPOT 15.04.2027 | o eend
[TapamiensHbIM IEPEHOC,

58 https://m.edsoo.ru/N7G212Y2T
HOBOPOT 20.04.2027 SARLEER00.H
[TapamnensHbIN IEPEHOC,

59 https://m.edsoo.ru/T8D4B6J1R
10BOpOT 22.04.2027 SLEEen
[TapannensHbIN NIEpEHOC,

60 https://m.edsoo0.rw/K8G3IMIMTM
HOBOPOT 27.042027 | U0
KonTtponsHast pabora o
temaMm "[IpaBuibHbIe

61 MHOTOYTOJIbHUKH. 29.04.2007 https://m.edsoo.ru/BINSP6DIG
OKpYKHOCTb. JIBUXKEHUS
MJI0CKOCTH"

I o

62 R https://m.edsoo.ru/Z4X4ANSH6X
pelieHuu 3a1a4 04.05.2027
[ToBTOpenue, 060061IeHNE,

CUCTeMAaTH3aIHsI 3HAHHH.

63 https://m.edsoo.ru/W4D9F7T2J)

N3mepenue reoMeTpuiecKux 06.05.2027 SRLECR00.H

BeIMYUH. TpeyronbHuKH



https://m.edsoo.ru/J2Q4S3W9R
https://m.edsoo.ru/S1F4B9Q7C
https://m.edsoo.ru/C9S0M0W9C
https://m.edsoo.ru/Q9L2O5I9L
https://m.edsoo.ru/P8Y9B9L3H
https://m.edsoo.ru/N7G2I2Y2T
https://m.edsoo.ru/T8D4B6J1R
https://m.edsoo.ru/K8G3M1M7M
https://m.edsoo.ru/B9N8P6D9G
https://m.edsoo.ru/Z4X4N5H6X
https://m.edsoo.ru/W4D9F7T2J

64

[ToBTOpenue, o6obmEeHNE,
cHCTeMaTH3aIus 3HaHUH.
[TapannensHble U
NEPICHIUKYISPHBIC MIPSIMbIE

11.05.2027

https://m.edsoo.ruw/L6TOVIMIM

65

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIysI 3HaHUM.
OKpY’>KHOCTh U KpYT.

FCOMeTpI/I‘{eCKI/Ie IIOCTPOCHMUA.

Vs B OKPYKHOCTHU

13.05.2027

https://m.edsoo.ru/SSWOE7W4E

66

HrtoroBast KOHTpoOJIbHASA
pabota

18.05.2027

https://m.edsoo.ru/I408WO0C10

67

[ToBTOpenue, 06001IEHNE,
cUCTeMaTH3aIMs 3HaHUM.
Brirca"Hble M OIUCAHHBIE
OKPYXHOCTH
MHOTOYTOJTEHUKOB

20.05.2027

https://m.edsoo.rt/HAWIWST3Q

68

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTu3aIus 3HaHui

25.05.2027

https://m.edsoo.ru/B8S9R3L.2N

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/L6T9V9M1M
https://m.edsoo.ru/S5W0E7W4E
https://m.edsoo.ru/I4O8W0C1O
https://m.edsoo.ru/H4W1W5T3Q
https://m.edsoo.ru/B8S9R3L2N

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOAWUTH C UX
MOMOIIbIO PA3JIMYHBIE JJIEMEHTHI MPSIMOYTOJIBHOIO TpPEYroJIbHHUKA
(«peiieHue  MPSMOYTOJBHBIX  TPEYroibHHKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKy.TIHTOpa) JJIMHBI U YTJIbL JJIA HETAa0JIMYHBIX 3HAYECHUN

6.2

[Tonb30BaThCA dbopmynamu MpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM IS HAXOXKACHUS COOTHOLIECHUM

MCKAY TPUTOHOMECTPUICCKUMU BCINYNHAMU

6.3

Hcnonp3oBaTh TEOPEMBbI CHUHYCOB U KOCHUHYCOB IJIsI HAXOXKIACHUA
Pa3JIMYHbIX 3JICMCHTOB TPCYIr'OJIbHUKA (((peH_IeHI/IC TpEyT OJ'H:HI/IKOB))),

MPUMCHATH UX IPU PCIICHHUU I'COMCTPHUYCCKUX 3a1a4

6.4

Bnaners monATusMu mnpeoOpa3oBaHusi Moj00Us, COOTBETCTBEHHBIX
3JIEMEHTOB MON00HBIX ¢uryp. Ilomp3oBaTbes cBOMCTBaMU 1MOA00MS
NPOM3BOJBHBIX (UTYP, YMETh BBIYHCIATH UTMHBI U HAXOAWTH YTIIBI Y
nogo0HbIX (uryp. [IpuMeHsTh CBOMCTBA MOAOOHS B MPAKTHYECKUX
3ajadax. YMeTb MpPHUBOAMTH MpPUMEpPHl MOAOOHBIX Quryp B

OKpYXKaloIIeM MHpPE

6.5

ITonp3oBaThCs TCOpEMaMH O IIPOU3BCACHUU OTPC3KOB XOpa, O

MMPOU3BCACHUUN OTPE3KOB CCKYIIHX, O KBaApaTe KacaTellbHOMU

6.6

[Tonp3oBaTbcss  BEKTOpaMHM, IIOHMMaThb MX T'€OMETPUYECKUH U
¢u3nUecKuil CMBIC, MPUMEHATh MX B PELICHUH I'€OMETPUYECKUX U
¢usuueckux 3amay. [I[puMeHATH CKaJspHOE NMPOU3BEICHHE BEKTOPOB

JJI1 HAXOXKACHUA NJIMH U YTJIOB




ITonw3oBaThCs MCTOJOM KOOpAWHAT Ha IINIOCKOCTHU, IPHUMCHATHL €ro B

o7 PCIICHUH T€OMETPUICCKUX U IPAKTHUCCKUX 3a7a4
Branetp  MOHATHSMH  TPABWJILHOTO  MHOTOYTOJIBHUKA,  JIJTHHBI
68 OKPYXHOCTH, JUIMHBI YT OKPYXXHOCTH W paJHaHHONW Mephl YIJIa,
. YMETh BBIYMCIATH IUIOMIAb Kpyra W ero uvacted. IlpumeHsTH
MOJTyYEeHHBIC YMEHHSI B MPAKTUYECKUX 3a/1a9ax
69 HaxoauTh ocH WM LEHTPBl CHMMETPHH (QUTYP, TPUMEHATD JTBUKCHHUS
. TUIOCKOCTH B MPOCTEUIIIHNX CITydasiX
[IpuMeHATh TOJYYCHHBIC 3HAHWS Ha TPAKTHKE — CTPOUTh
MaTeMaTHYeCKUe MOJENW JUIsl 3ajad peajlbHOW JXU3HU U TMPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIUYUCICHUS C M[PUMEHEHHEM Tono0us U

TPUTOHOMETPUYECKNX (QYHKIHMKA (TONB3YsACh, TAE€ HEO0OXOAUMO,

KaJIbKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KJIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
6 I'eomeTpus
61 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne TpeyronbaukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemienue
6.2 MPAaKTUYECKUX 3aJad C HCIOJb30BAaHHEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o nmpou3BeEHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB
. CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTelbHOMI
Bektop, mnmHa — (MOAyNb) — BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPHI,
65 MPOTHBOMOJIOXHO HANpPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJ BeKTOpamu. Pa3noxkeHue BeKTopa Mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CKansipHOE MPOU3BENCHHE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJICHUS JUITUH U YTJIOB
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHHS MPSIMON U OKPYKHOCTH B
6.7 KOOPAWHATAX, MEPECEUCHUE OKPYKHOCTEN W MPSAMBIX. MeToa KOOpAUHAT U €ro
MIpUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIbHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas U paguaHHas Mepa yria, BBIYUCICHHUE JUIMH IyT
. OKPY’KHOCTEHN
6.10 IInomans kpyra, ceKTOopa, CErMeHTa
611 JIBM>KeHHUsS TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (Guryp (3reMeHTapHbIe
' npencrasienus). [lapamnensueiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
Omepaly HaJ MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh MX HpPU PEIICHUU
3a[a4; YMEHHE HCIIOJIb30BaTh TpaprUECcKOe MPEJICTaBICHUE MHOXKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBICHUH, MPU PELICHUH 3a7a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOpeEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTHUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTL IIPUMEPHl U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHHI

YMeHne ornepupoBaTh MOHIATHSIMHU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHBbIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb YhCia, OOBIKHOBEHHAs ApoObh W
JIecsATHUYHAs IpoOb, CTAHIAPTHBIN BUJ 4YHCIA, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METHUYECKHIl KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JIEWCTBUS C YWCIaMH, CpaBHUBaThb U
YHOOPSIOYMBATh YHWCJIA, MPEACTABIATh YHCIAa Ha KOOPIAWHATHOU
NpsIMOM, OKpYTJIATh YHUCIA; YMEHUE JeNlaTh MNPUKHUIKY U OLIEHKY

pe3yJibTaTa BBIYMCIECHUM

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(MeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOJHATH PACUYETBI MO (opMysaM,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPR)KEHUI C KOPHAMM, Pa3IOXKEHHE MHOTOYJIEHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CYMMBbI U Pa3HOCTU

Ymenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE peIllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHON
NIEPEMEHHOH, B TOM UYHCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 UM KOOPJAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs peleHun

YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKITUH, HYIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAWOOJbIIEE W HAMMCHbBIIEE 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBAThH TIOHSTUSIMH npsiMast
MPOMOPIIMOHAILHOCTD, JHUHEHHAS (DYHKIHS, KBaJpaTHUHAs (DYHKIUS,
oOpaTHasi TPONMOPIMOHAIBHOCTh, IMapaboiia, TUNepOoNa; yMEHHE
CTpouTh Tpaduku PyHKINNA, UCTIOTH30BATh TPA(UKH JIJIS ONIPEACTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 APYTHX
Y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKATh

(bOpMYJ'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

Ymenue OIepupoOBaTh MOHSTUSIMHU: MOCIIEZI0BATEIHLHOCTb,
apudmMeTHuecKkass M TeOMeTpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA MOCJEI0BATENBHOCTEH, (OPMYIIBI CyMMBI U
o0IIero 4ieHa MpH pelIeHUH 3a/ad, B TOM YHUCIE 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMmenune peiiaTth 3aga4u pas3HbIX THIIOB (B TOM YMCJIC Ha IMPOLCHTEHI,
JO0JIM W YacCTu, ABHIKCHUC, pa60Ty, HCHY TOBAapOB U CTOUMOCTH
IMOKYIIOK M YCJIYT, HAJIOTH, 3a1a4U 13 obnactu YHpaBJICHUA JTAYHBIMU U
CeMEHBIMU (I)I/IHchaMI/I); YMCHUC COCTaBJIATH BBIPAKCHUA,
YpaBHCHHUsA, HEpPaBCHCTBA MW CHUCTEMBI 110 YCJIOBUIO 3aJadyu,
HCCJIICA0BATh IMOJTYYCHHOC PCIICHHUC U OLICHUBATH HpaBIlOHOIIO6HOCTL

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh HNOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyToJIbHHUK, TPEYTOJIbHHUK, PAaBHOOECIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCHaHa, 6I/ICCCKTpI/IC3 U BBICOTA TPCYTr'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0O, TpSIMOYTOJIbHUK, KBaJapar, Tpamerus;
OKpPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
burypamu; ymMeHue pemaTh 3ajadyd, B TOM YHCJIE U3 IOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHne OomnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U INEPHNEHAUKYJISAPHOCTh INPSMBIX,
yrol MEXAYy MpsMbIMU, NEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
nogobue Gpuryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIIPHOCTh MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue omnepupoBaTh IOHSATUSAMM: JUJIMHA, PAcCTOSHUE, Yol
(BeMMYMHA yTla, CHHYC U KOCHUHYC yrja TpeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MHUpE; yMEHHE MPUMEHATh GOpMyIbl MEepUMeTpa U IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIAAN Kpyra, o0bema
MPsIMOYTOJIBHOTO MapajuleNIeNIUIela; YMEHHUE MPUMEHITh IPU3HAKU
PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEyrOJIbHHKA,
teopemy Iludaropa, TpuUroHOMETpUUECKHE COOTHOUICHHS  JJIs

BBIYUCJICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaThb IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
UHCTPYMEHTOB M  3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  MHOHATHSAMHU:  NPSAMOYTOJIbHAasE  CUCTEMA
KOOpJAMHAT, KOOpAWUHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHNE BEKTOPA HA YHCIIO, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pELIeHus 3ajad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

NpeaAMETOB U peaJ'ILHOI\/’I KHU3HHU

14

YMeHue omnepupoBaTh IOHATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBbIE
IUarpaMMBbl,  TaOJWIBL, cpenHee — apudmMeTHUeckoe, MeauaHa,
HauOoJIblllee M HAaUMEHbLIEe 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YyMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  MPeoOpPa3OBLIBATH




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMMax,
OTPaXXaloILly0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYMBBIC BEJIWYHUHBI B

OKpYXarolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA ONBIT (CIy4yailHBIN
OKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/la4yl METOJI0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
paBuja YMHOXXEHHUS; YMEHHE OLICHMBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJICHMH, IMOHUMATh POJIb HMPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINMX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BbIOMPATh MOIXOANIMN W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJYYCHHBIE B XOJI€ Pa3BUTHUS MATEMAaTHUKH KaK HAyKH, MPUBOJAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCIICHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE

OOBIKHOBEHHEBIC u JACCATHYHBIC I[pO6I/I, IMPOLCHTEI, OCCKOHCYHBIC

2 NEPHOANYECKHE JPOOH

13 PanmonanbHple  uucna. ApudMeTHdyeckue Omepalud ¢ PalUuOHAIbHBIMU
' quciIaMu

L4 JelicTBuTtenpHble unciaa. Apu(MeTHUECKHE OIlepaluud ¢ JAeHCTBUTEIbHBIMU
' quciIaMu

s [TpubnuKkEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHMs, MNPUKHIKA U OLIEHKa
' pe3yJibTaTa BbIUYMCIICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasarenaeM. CTENEHb C pallMOHAIBHBIM IOKAa3aTENIEM.
' CBolicTBa CTENIEHU

2.3 MHorouieHsl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apu(pMeTUYECKUMU KOPHSIMH HaTypaibHON CTEEHU

3 VYpaBHEHMs U HEpaBEHCTBA

. Ilensle u 1apoOHO-panMoHaNbHBIE YypaBHEHUs. CHUCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

35 Llenbie U npoOHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 YucnoBbsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEHN

4.2 Apudmernueckass u TreomeTpuyeckas nporpeccu. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIUU
OyHknusg, crnocoObl  3agaHus  ¢yHKnuud. ['paduk ¢ysknuun. OOmacTh
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBbl (QyHKuuu. HauOonbliee W HavMeHblllee 3Hau€HHWE (QYHKIMHM Ha
MIPOMEKYTKE
6 KoopanuHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BEJIMUUH
7.6 Bexropsl Ha TIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pacsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Marematuka. ['eomerpust: 7-9-e kacchl: 0a30BbIM YPOBEHb: YUeOHUK, 7-9
kiaccel/ Atanacsin JI.C., byry3oB B.®., Kagomiie C.b. u apyrue, AKiimoHepHoe

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Atanacsan JI. C. M3ydenue reomeTpuu B 7-9 Kinaccax: METOAUYECKUE PEKOMEHAAIINH: KHUTA JIJIS
yumrens / JI. C. AranacsH, B.®. byty3os, I0.A. ['ma3koB u ap.]- M.: IIpocBemenne, 2014.

2. JIeicenko @. @. 'eometpust. 9 knacc. Pabouas Terpaas 11 TpeHUPOBKH U MoHUTOpHHTA / Ilox
penakuueit @.@. JIsicenko, C.10. Kymadyxosa. —Poctos-na-ony.: Jlernon, 2014.

3.MenbaukoBa H. b. KoaTponsHsie paboThl o reomerpun, 7 kiacc: kK yueOHuKy JI. C. ATaHacsHa «
I'eometpus, 7-9»/ H. b. MensuukoBa-M.: U3a. «Dk3amen», 2012,

4. AnteraoB I1. U. I'eometpus. Tectrl. 7-9 xnaccel: yae0.-meT. mocobue / I1. Y. AnteiHoB-M.: JIpoda,

2012

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH.
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