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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur 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
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMHU YUEeOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUS T€OMETPUUECKUX (DUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleNt0), B 9 kiiacce
— 68 yacoB (2 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBII TPEYTOIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
cllyyad NapajuieorpaMMoB (TIPSIMOYTOJIbHUK, poMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [[puMeHenune noqo0ust mpy peleHny NpakTUYeCKUX 3a4au.
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CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnvicanHble ¥ LIEHTPaJIbHBIE YTIIbI, YTOJ MEKIY KacaTeIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU W CEKyIIMMHU. BNHcaHHbIE W ONKMCAHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [lonoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O IMPOU3BENCHHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasnmokeHue BEKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH W MpsAMbIX. MeToJ KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | paiycHas u paguaHHas
Mepa yria, BBIUMCIEHHUE JJIMH Oy OKpyXHOcTeu. [lmomans kpyra, cekropa,
CerMEeHTa.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIE
npeactaienus). [lapannensHbiii nepenoc. [loBopor.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp I'pa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMaHUEM MaTEMaTHUYECKOM HayKd Kak cdepbsl 4eroBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON

ACATCIBbHOCTH,
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 516 ot 15.04.2024. UcnonHutens: MNatuHa C.A. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 34. CtpaHnua cosgaHa: 15.04.2024 13:08 =¥ TATAPCTAH



6) ¢usuueckoe BocnuTanue, GopMHpPOBAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpelibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKU
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTHU, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,

YCIIOBHBIC,
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e BBISBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejiaratb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIA;

e JleJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3bupaTh TOKA3aTEIBCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpATH cHoco0 penieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCIOJIb30BAaTh BOMNPOCHI KaK HCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BONPOCHL, (UKCUPYIOLIME MPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIAHY HECIOKHbBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITEIBHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pA3BUTHUE IMIPOLECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJISITH HEIOCTATOYHOCTh W HW30BITOYHOCTh WHGMOPMAIMH, IaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOMpATHh, AaHAJIU3UPOBATH, CUCTEMATHU3UPOBATH U HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BbIOMpaTh (opMmy TnpencraBieHUs UHGOPMAMM W HWILIIOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMHU;

e OIICHUBATh HAAEKHOCTH HHQPOPMAIIMU 10 KPUTEPUSIM, MPEITI0KECHHBIM
YUHUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH

U 1ETSIMU OOIIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHUS
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B YCTHBIX M MUCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy pPEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

e B X0J1€ 00CYXJEHHS 33aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHus1, CONOCTABIISATH CBOU CYKIACHHUS C CYXKIACHUSIMU IPYTUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

e TMPEACTaBIAThH Pe3yJIbTaThl PEUICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIICAOBAHMS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POpMAT BBHICTYIUICHHS C YUETOM 3aja4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

e TMOHHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

e MPUHUMATH LIEJIb COBMECTHOW NESITEIBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM palOThl, pacnpenessTh BUIbI PabOT, JOrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCy)aeHusd, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBUS C JPYTMMHU WICHAMH KOMAaH/IbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBJAThH IUJIaH, aJITOPUTM pELIEHUS 3aJadyd (UM €ro
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIlecca U pe3ysbTara
pEILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LN U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHDKCHHUS WIM HEIOCTHKEHUS UENH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 516 ot 15.04.2024. UcnonHutens: MNatuHa C.A. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 8 n3 34. CtpaHnua cosgaHa: 15.04.2024 13:08 =¥ TATAPCTAH



K xoniy oOyuenus B 7 Kjacce OOyYarONIUICS TOJYYHUT CIICIYIONTHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JIUH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIIOIb30BAThH
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K THIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUUECKUX 3a]ad.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BRIYUCIICHHS U HAXOIUTh YUCJIOBBIC 1 OYKBEHHBIC 3HAUCHHS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU ABYX
MapajuIeIbHBIX NPSMBIX CEKYyIIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, TTOJIb30BaThCSI UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEILICHUY 3a7a4.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThes (pakTamMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KACAHUSI.
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[Tonp30BaThCA MPOCTEHIIMMHU IT'€OMETPUUECKUMH HEPABEHCTBAMU, [IOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnageTs noHsATHEM CpeHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, IPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh npu3HaKu MOJOOUS TPEYTOJBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
MpaKTUYECKUX 3a7a4. CTpPOUTh MATEMATUYECKYIO MOJIENb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnagete NOHATHSMU CHHYyca, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101b30BaThCsl STUMH MOHIATHIMU ISl PELICHUS
MPAKTUYECKUX 33/1a4.

BorauciaTs (pa3audHbIMU CTIOCO0aMM) TUIONIAAb TPEYTOJbHUKA U TUIOMIAIH
MHOTOYTOJNBHBIX  Guryp (Monb3ysich, TJ€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yTriaX, yriaX MEXIy XOpAaMu (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETBHIPEXYTOJbHUKA, MTPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TpUMEHEHHUEM TMOA00US U TPUTOHOMETPHUH (TMOJB3YSACh, TAe HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOIUTh C UX
IIOMOILBIO PAa3JIMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYIrOJbHUKA («PELICHHE
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IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoAuTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHH.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XK/ICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaThesi cBoMCTBaMU MOA00MS IMPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢(uryp. Ilpumensars
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3ajadyax. YMEThb MPHUBOJIUTH TMPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUHA OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB ISl HAXOXKJICHHUS JUIMH U YIJIOB.

[Tos1b30BaTECA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUUECKUX 3a7ay.

BnaneTe NOHATHSIMM MPABUIBHOTO MHOTOYI'OJIbHHMKA, JIJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacrteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEJIN JUIS 3a/1a4 PEANbHON )KM3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 TpeyrombHiicn 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 bubmmnoreka HOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoabusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 HeTbpExyromb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMTOPIIMOHAIBHBIX OTPE3KaxX, MOJ00HBIC 15 1 bubmmorexa [JOK
poTopH P > 11O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 06obuenHe Hail https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f4lal2c
4 JlekapTOBBI KOOPJIMHATHI HA TIIIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0mEeHNE, 7 5 but6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
Aara
Ne i/ Tema ypoka KoanuecTBO npuMe4aHue
4acoB IUIaH dakr
1 [Ipocreiimue reoMmeTpuyeckre 00bEKThI 1
2 MHOroyroiapHUK, JJoMaHas 1
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
4 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 N3mepenue JIMHEWHBIX U YIJIOBBIX 1
BEJINYUH, BBIYACIICHUE OTPE3KOB U YIJIOB
9 N3mepenue JIMHEWHBIX U YIJIOBBIX 1
BEJIMYUH, BBIYUCIICHUE OTPE3KOB U YII0B
10 N3mepenue INHEWHBIX U YTIIOBBIX 1
BEJINYUH, BBIYUCIIEHUE OTPE3KOB U YIJIOB
11 N3mepenue JIMHEUHBIX U YIJIOBBIX 1
BEJINYUH, BBIYUCIIEHNE OTPE3KOB U YIJIOB
12 [lepumerp u miaomags Guryp, 1
COCTABJICHHBIX U3 IIPSMOYT'OJIBHUKOB
13 CMexHBIE U BEPTUKAIBHBIE YIJIbI 1
14 [lepumerp u miaomags Guryp, 1
COCTABJICHHBIX U3 MIPSMOYT'OJIBHUKOB
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[ToHsATHE O paBHBIX TPEYTOJILHUKAX U

15 MePBUYHBIC MPECTABICHUS O PAaBHBIX 1
¢durypax

16 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB 1

17 Tpu npu3zHaKa paBeHCTBA TPEYTOJBLHUKOB 1

18 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB 1

19 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB 1

20 Tpu npusHaka paBeHCTBA TPEYTOJIbLHUKOB 1

21 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1

29 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX 1
TPEYroJIbHUKOB

93 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX 1
TPEYTOJILHUKOB
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO

24 TPEYrOJIbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€e
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO

25 TPEYroJIbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€e

26 PaBHOOE/IpeHHBIE U paBHOCTOPOHHHUE 1
TPEYTOJILHUKA

97 [Tpu3Haku 1 CBOHCTBa paBHOOEIPEHHOTO 1
TPEyToJIbHUKA

28 [Tpu3Haku 1 CBONCTBa paBHOOEIPEHHOTO 1
TPEyroJibHUKa

29 [IpusHaku u cBOICTBa paBHOOEIPEHHOTO 1
TpPEeYroJbHUKA
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30 HepaBenctBa B reomeTpun 1
31 HepasenctBa B reomerpuu 1
32 HepaBenctBa B reomeTpun 1
33 HepaBenctBa B reomeTpun 1
34 [IpssMOYTONIBHBIN TPEYTOJILHUK C YTIIOM B 1
30°
35 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B 1
30°
36 KonTponbhas pabota mo teme 1
"TpeyronbHUKH"
37 [TapannensHble MpsMbIE, UX CBONCTBA
38 [Tarerit moctynat EBkinaa
HakpecT nexariue, COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHbIEC IPU 1
MepeceyeHN  MapalieNbHbBIX MPSIMBIX
CEeKyIICH
HakpecT nexariue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIEC IPU 1
MepeceyeHNH MapajieNbHbBIX MPSIMBIX
CEeKyIlen
HaxkpecT nexarue, COOTBETCTBCHHBIE H
41 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIEC IPU 1
MepeceyeHNH MapalIeIbHBIX MPSMBIX
CEeKyIlen
HaxkpecT nexarye, COOTBETCTBCHHBIC H
42 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE MTPU 1
MepPeCceYCHNH MapaILIEITbHBIX MPSMBIX
CeKylIeH
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Hakpect nexaniue, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE IPU 1
NIePEeCceUEHUH NapauIeIbHbIX IPIMBIX
CeKyIlen
[Tpu3HaK napamiebHOCTH MPSAMBIX Yepes
44 PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOMU 1
MPSAMOM 10 BTOPOH MPAMON
[Tpu3HaK mapamiebHOCTH MPSAMBIX Yepes3
45 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOU 1
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMma yriioB TpeyrojibHUKa 1
47 CymMma yriioB TpeyrojibHUKa 1
48 BHemrnue yriel TpeyrojibHUKa 1
49 Breminue yriel TpeyrojabHHAKa 1
KonTponbhas pabota no teme
50 "[MapannensHbie NpsSMbIe, CyMMa YTJI0B 1
TpeyrojbHuKa"
51 OKpy>KHOCTb, XOP/Ibl 1 TUAMETP, UX 1
CBOHCTBa
52 KacarenpHast K OKpy>KHOCTH 1
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJ 1
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ 1
55 [Tonsitne o I'MT, npumeHeHue B 3a/1a4ax 1
56 [Tonsitue o I'MT, npumeHeHue B 3a1a4ax 1
buccekTtpuca u cepeuHHBIN
57 MEPIEHINKYIISIP KaK TEOMETPUUECKHE 1
MecTa TOYeK
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58 OKpy’KHOCTb, OIIMCAHHAsA OKOJIO 1
TpPEeYroJbHUKA

59 OKpy’KHOCTb, OIIMCAHHAsA OKOJIO 1
TPEyroJibHUKa

60 OKpY>XHOCTb, BIICAaHHAs B TPEYT'OJIbHUK 1

61 OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1

62 [Ipocreiimme 3a1aun Ha TOCTPOEHUE 1

63 [Ipocreiimme 3a1a9u Ha TOCTPOCHHE 1
KonTponbhas pabota mo teme

64 "OKpyKHOCTb U KpyrT. ['eomeTpuueckue 1
nocTpoeHus"
[ToBTOpEeHME M 0000IIEHNE 3HAHUI

65 OCHOBHBIX IOHSTHUH U METOJIOB Kypca 7 1
KJjlacca

66 HToroBast KOHTpOJIbHASA paboTa 1
[ToBTOpEeHNe U 06001IeHNE 3HAHUI

67 OCHOBHBIX IIOHSTUN U METOJIOB Kypca 7 1
KJlacca
[ToBTOpEeHMe U 06001IeHNE 3HAHUI

68 OCHOBHBIX TOHSITUH U METOJIOB Kypca 7 1
KJlacca

OBUIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME
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8 KVIACC

Ne ni/n

Tema ypoka

Bcero

aara

IJ1aH

dakr

npuMeYaHue

[Tapamnenorpamm, €ro Npu3HaKu 1
CBOMCTBA

[Tapannenorpamm, €ro Npu3HaKu U
CBOMCTBA

[Tapannenorpamm, €ero nNpu3HaKku u
CBOICTBA

YacTtHble ci1y4yau napajiesorpaMMoB
(mpsAAMOYTOJILHUK, pOMO, KBaJpar), uX
IIPU3HAKU U CBOMCTBA

YacTHble caydyau napauiesorpaMMoB
(MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX
NPU3HAKH U CBOMCTBA
YacTHbIe ciTyyan napajuieIorpaMMoB
(MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX
NPU3HAKH U CBOMCTBA

Tpanernus

PaBHOOOKast ¥ PSAMOYTOJIbHAS TPANeIUU

10

PaBHOOOKas 1 TpsIMOYTOJIbHAS TPaNeLIUU

Merton YABOCHUA MCIUAHBI

11

LleHTpanbHas CUMMETPUS

S

12

KonTpomnpHas pabota mo Teme
"UeThIpE€XyroJbHUKH"

[lokymeHT co3gaH B anekTpoHHon copme. Ne 516 ot 15.04.2024. Ucnonnutens: MatuHa C.A.

Crpanuua 21 n3 34. CtpaHuua cospaHa: 15.04.2024 13:08

Il INIEKTPOHHBIN
=¥ TATAPCTAH



13 Teopema daneca u Teopema o 1
IPONOPLHUOHATIBHBIX OTPE3KaX

14 Cpenssist TMHUS TPEyrojbHUKA 1

15 CpenHsis TUHUS TPEYroJIbHUKA 1

16 Tpanenus, e€ cpenHss IMHUAA 1

17 Tpanemus, e€ cpeaHss TUHUS 1

18 [IponoprroHanbHbIE OTPE3KH 1

19 [TponoprinoHanbHBIE OTPE3KH 1

20 LlenTp Macc B TpeyroJbHUKE 1

21 [Tono6HbIE TPEYTONBHUKH 1

22 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

23 Tpu npusHaka no100us TPEYroIbHUKOB 1

24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

25 Tpu npuzHaka nogo6Hs TPEYroJbHUKOB 1

26 [TpumeHeHne Nog00Ms IPU PELICHUN 1
NPaKTUYECKUX 3a/1a4

97 KonTpomasnas pabora no teme "IlonoOHbIe 1
TPEeYroJabHUKN"

08 CoiicTBa mIomaaei reoMeTpuIecKux 1
buryp

29 DopMyITBI TS TUTOIIAAHN TPEYTOJIFHUKA, 1
napassenorpaMmma

30 DopMyITBl TS TUTOIIAAHN TPEYTOJIFHUKA, 1
napaienorpaMmma

31 DopMyIibl IS TUIOIAAN TPEYTrOJIbHUKA, 1
napaJenorpaMmma
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32 DopMyIibl I TUIOIIAAN TPEYTOJIbHUKA, 1
napasenorpamMmma
33 DopMmyIibl IS TUIOIIAAN TPEYTrOJIbHUKA, 1
napaenorpaMmma
34 Brruucienue miomaneu cioxxHbIX GUTryp 1
35 [Mnomanu duryp Ha KieT4aroit Oymare 1
36 [Tnomanu nonobHbIX puryp 1
37 [Tnomaan moxoOHBIX Guryp 1
38 3a7a4M C IPaKTUYECKUM COJICpKaHUEM 1
39 3amauu ¢ MPaKTHYECKUM COJIEPIKaHHEM 1
40 Pemrenue 3a1a4 ¢ IOMOIIBIO METOAA 1
BCIIOMOT'aTEJIbHOM IIJIOIIATN
41 KonTponbhas pabota o teme "Ilnomans" 1
42 Teopema [Iudaropa u e€ npumeHeHue 1
43 Teopema [Iudaropa u e€ npumeHeHue 1
44 Teopema [Iudaropa u e€ npumeHeHue 1
45 Teopema [Iudaropa u e€ npumeHeHue 1
46 Teopema [Tudaropa u e€ npumeHeHME 1
OmnpeneneHne TPUrOHOMETPUIECKUX
(GYHKLUH OCTPOTrO yriia mpsMOYTroJIbHOTO
47 TPEYTOJIbHUKA, TPUTOHOMETPUUECKHUE 1
COOTHOIICHUS B MPSIMOYTOILHOM
TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
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51

KonTtponsnas pabora o teme "Teopema
[Tudaropa u Havana TpuroHomMeTpun"

52

53

Bnucanunbie v IeHTpaIbHBIE YIIIBI, YTOJ
MEXy KacaTeJIbHOW U XOpAOoU
Brnucannbie v LIEHTpaIbHBIE YIJIbl, YTOJI
MEXK]1y KacaTeJIbHOU U XOPI0U

54

Brnucannbie v IEHTpaIbHBIE YTIIBI, YTOJ
MEXIy KacaTelIbHOU U XOpAou

55
56

Vrinl MCKAY XOpAaMH1 U CCKYILIUMU

Yribl MCKAY XOpAdaMHU U CCKYIIUMU

57

58

59

60

BHHC&HHBIG " OITMCAHHBIC
'-IGTI:IpéXYFOJII:HI/IKI/I, Hux HpI/I3HaKI/I Hu
CBOMCTBA

Brnincanubie 1 onMcaHHEbIe
'-IeTI)IpéXYFOJ'IBHI/IKI/I, Hnx HpI/ISHaKI/I nu
CBOWCTBA

BrucanHsble U onrcaHHbIe
YETBIPEXYTOJIbHUKH, UX IIPU3HAKU U
CBOMCTBA

IIpuMeHeHne CBOMCTB BIMCAHHBIX U

OITMCAHHBIX I-ICTI:IpéX)’TOJ’II:HI/II(OB npu
pCHICHUH TCOMCTPUICCKHUX 3a/1av1

61

IIpuMeHeHne CBOMCTB BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJbHUKOB IIPH
pELIEHNN TEOMETPUYECKUX 3a1a4

62

B3anmMHoe pacnonoxkeHue 1Byx
OKpPYKHOCTEH, 0011I1e KacaTelIbHbIe

63

Kacanue oxpyxHocTen
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KonTpomnpHas padota o Teme "VTibl B

64 OKPY>KHOCTH. BricanHbIe U OITMCaHHBIE 1
YEThIPEXYTrOJIbHUKHU"

65 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT

66 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJI0B 1
KypcoB 7 U 8 Ki1accoB, 0000111eHe 3HaHU]

67 HroroBast KoHTpoIbHAs paboTa 1
68 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
KypcoB 7 1 8 KJIaccoB, 0000IICHNE 3HAHUT

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Nen/m | Tema ypoka fara npuMeYaHue
Bcero IJ1aH daxr

1 OHpe,I[eJ:I'CHI/IC TPUTOHOMETPUUYECKUX 1
¢ynkuuit yrinos ot 0° mo 180°

2 DopMyIbl IPUBEACHUS 1

3 Teopema KOCHHYCOB 1

4 Teopema KOCHHYCOB 1

) Teopema KOCHHYCOB 1

6 Teopema cuHycoB 1

7 Teopema cuHycOB 1

8 Teopema cuHycoB 1

9 HaxoxxneHve 1JIMH CTOPOH M BETUYWH YTJIOB 1
TPEYroJbHUKOB

10 Pemenune TpeyronbHUKOB 1

11 Pemenue TpeyroabHUKOB 1

12 Pemenue TpeyroabHUKOB 1

13 Pemenue TpeyroabHUKOB 1

14 [IpakTHueckoe MPUMEHEHNE TEOPEM 1
CHHYCOB U KOCHHYCOB

15 [IpakTHueckoe NpUMEHEHNE TEOpeM 1
CHHYCOB U KOCHUHYCOB

16 KonTtponbHas padora no Teme "Perenune 1
TPEYroJIbHUKOB"

17 [TonsiTne 0 mpeoOpa3zoBaHUH TTOTOOUS 1
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18

COOTBETCTBEHHBIE AIEMEHTHI OI00HBIX
uryp

19

20

21

COOTBETCTBEHHBIE 3IIEMEHTEI ITOA00OHBIX
uryp

Teopema 0 IPOU3BEICHUN OTPE3KOB XOP/I,
TeopeMa O MIPOU3BEICHUN OTPE3KOB
CEeKYIIHX, TeOpeMa O KBaJIpaTe KacaTelIbHOU

Teopema 0 Ipou3BeIEHUN OTPEIKOB XOP/I,
TeopeMa O MPOU3BEICHUN OTPE3KOB
CEeKYILUX, TeOpeMa O KBaIpaTe KacaTelbHOM

22

Teopema o Ipou3BeIEHUN OTPE3IKOB XOP/I,
TE€OpeMa O IPOU3BEIEHNUN OTPE3KOB
CEKYILIUX, TeOpeMa O KBaApaTe KacaTeIbHOM

23

24

[IpuMeHeHne TeopeM B pEeLICHUH
F€OMETPUYECKHX 3a/1a4
IIpuMeHeHne TeopeM B peleHUuU
reOMETPUYECKHX 3a1a4

25

[IpuMeHeHne TeopeM B pEeLICHUH
r€OMETPUUYECKHX 3a/1a4

26

27

28

KonTponbhas pabota no teme
"IIpeobpa3zoBanue nonodus. Merpuueckue
COOTHOUIEHUS B OKpYKHOCTH"

Omnpenenenne BEKTOpoB. PU3NYECKUI U
T€OMETPUYECKHI CMBICI BEKTOPOB
Ci10’keHN€e U BRIYUTAHHE BEKTOPOB,
YMHOKECHHE BEKTOPA Ha YUCIIO

29

CrnokeHne U BEIYUTAHHE BCKTOPOB,
YMHOXCHHE BEKTOPA HA YUCIIO
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30

C0XCHHE U BIUNTAHHUC BCKTOPOB,
YMHOXCHHE BEKTOPA HA YUCIIO

31

32

Pa3nosxeHue BekTopa 1o 1ByM
HEKOJIJIMHEAPHBIM BEKTOpPaM

Koopaunatsl BekTopa

33

CxansipHOE ITPOU3BEICHHUE BEKTOPOB, €TI0
MMPUMCHCHUC IJId HAXOXIACHUA JJIMH U YTJIOB

34

35

CKaﬂprHoe IMPpOU3BCACHUC BEKTOPOB, CI'0
MMPUMCHCHHUC I HAXOXIACHUA JJIMH U YTJIOB

Pemenue 3a1a4 ¢ TOMOIIBIO BCKTOpPOB

36

37

Pemenne 3amaq ¢ moMOIIBIO BCKTOPOB

[IpumeHeHne BEKTOPOB IS PEILICHHS 33/1a4
bu3uKu

38

39

40

KontponbHas padota o teme "BekTopsr"

I[eKapTOBBI KOOpAWHATBI TOYCK Ha
IIJIOCKOCTH

YpaBHeHuUE NpAMON

41
42

YpaBHeHHE NpAMON

YpaBHEHHE OKPYKHOCTU

43

44

45

Koopannatsl Touek nepeceyeHus
OKPY’KHOCTH U IIPSIMOM

Meroza KOOpAUHAT IPU PELLIEHUN
T€OMETPUYECKHX 3a/1a4, IPAKTUYECKUX
3a1a4

Meroza KOOpAUHAT IPU PELLIEHUN
T€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX
3a1a4y
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Meroa KOOpAUHAT IPU PELLICHUN
46 TEOMETPUUYECKHX 3a/1a4, TPAKTUUECKUX 1
3a1au
47 KontponbHas pabora o Teme "JlekapToBbI 1
KOOPJIMHATHI Ha TJIOCKOCTH"
48 [TpaBuiIbHBIE MHOTOYTOJILHUKH, 1
BBIUMCJICHHE UX DJIEMEHTOB
49 Yucno nt. JInrHa OKpy) KHOCTH 1
50 Yucno nt. JInuHa OKpY>KHOCTH 1
51 JlnuHa ayru OKpy>KHOCTH 1
52 Panuannas mepa yria 1
53 [Tnomane kpyra, cekTopa, cermeHTa 1
54 [Tmomane kpyra, cekTopa, CErMeHTa 1
55 [Tnomane kpyra, ceKTopa, CErMeHTa 1
56 [TonsATHE O IBMKEHHUHU TUIOCKOCTH 1
57 [TapamienpHeIi IEPEHOC, IOBOPOT 1
58 [TapannensHbIN IEPEHOC, TOBOPOT 1
59 [TapamienpHbIi IEPEHOC, TOBOPOT 1
60 [TapamiensHBIH TEPEHOC, ITOBOPOT 1
61 [IpumeneHne ABMXKEHUI IPU PELLICHUU 1
3amad
KonTtponbHas pabora o Temam
62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKH. 1
OkpyxHOCTb. [[BH>keHus miockoctu"
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
63 3HaHuil. I3MepeHne reoMeTpudeckux 1
BeIU4UH. TpeyronbHuKu
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[ToBTOpeHnue, 06001IEeHNE, CHCTEMAaTH3AIUS

64 sHaHuil. [lapannensHpie u 1
NEePIEHIUKYIISPHBIC MIPSIMbIE
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

65 3HaHUN. OKPYKHOCTb U KPYT. 1
I'eoMeTpuueckre mocTpoeHus. YTJbl B
OKPY>KHOCTH
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

66 3HaHWA. BrincanHbie U ONMMCaHHBIC 1
OKPYXKHOCTH MHOTOYTOJIbHUKOB

67 HroroBast KoHTpoIbHAs paboTa 1

68 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 516 ot 15.04.2024. UcnonHutens: MNatuHa C.A. 0 AIEKTPOHHbINA
CrpaHuua 32 3 34. CTpanuua cosaaHa: 15.04.2024 13:08 =¥ TATAPCTAH



[okymMeHT co3aaH B anekTpoHHon chopme. Ne 516 ot 15.04.2024. UcnonHutens: MNatuHa C.A. 0 AIEKTPOHHbIA
CrpaHunua 33 u3 34. CTpanuua cosaaHa: 15.04.2024 13:08 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 516 ot 15.04.2024
WHnunatop cornacoBanus: MaTuHa C.A. upektop
CornacoBaHune nHnyuunposaHo: 15.04.2024 13:09

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 lratuna C.A. 15.04.2024 - 13:09

[okymeHT co3aaH B anekTpoHHon copme. Ne 516 ot 15.04.2024. Ucnonnutens: MatuHa C.A. N IIEKTPOHHbIA
CtpaHuua 34 u3 34. CtpaHuua cosgada: 15.04.2024 13:09 =¥ TATAPCTAH



