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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OOWH U3 OCHOBHBIX PA3AEJIOB LIKOJBHOM MAaTEMAaTHKH, UMEIOIIHNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrooXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKAa3aTCNIbHYK JUHUI0. LleHHOCTH u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO O0YyJarOLIHiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUH ABJIACTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
PELICHUHU KaK MaTEeMAaTHYECKUX, TaK U IPAKTUYECKUX 3aa4, BCTPEUAIOIIUXCS B PCAIbHON KU3HH.
OOyuarouuiics JOHKEH HAY4YHUThCS OINPENENUTh I€OMETPUUYECKYI0 (Urypy, ONHUCATh CIOBAMU
JAHHBINA YepTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIbHOIO YUacTKa, PACCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabess Wiu TpeOyemble pa3Mepbl rapaxa Jyuisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOPAsl, BHIYMCIUTEIbHAS JIMHUA B M3ydyeHuu reoMerpuu. [Ipu pemenun 3angad
IPAaKTUYECKOI0 XapakTepa o0y4yaromUicsl YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENN PeaIbHbIX
JKU3HEHHBIX CHUTYyallud, IPOBOJUTH BBIUYMCICHUS W OLEHUBATh aJCKBATHOCTH IOJYyYEHHOI'O
pe3yJibTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTMMM YYEOHBIMHU IpeIMeTamH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (PU3MKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopsl», « [puroHomeTpuueckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebnblit Kypc «l'eomeTpus» BKIIOYAET CJENYIOIME OCHOBHBIC pPa3eibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  INIOCKOCTW», «BeKTopwl», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUM.

Ha u3ydenue yuebHoro kypca «I'eomerpusi» B 9 kitacce oTBoAUTCS — 68 yacoB (2 yaca B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA

9 KUIACC

Cunyc, xkocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
IIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nogodus. I[logobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 IpOU3BENEHNUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, ITPOTHUBOMOIOXKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMH. Pa3yioxkeHue BEKTopa Mo JIBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopaumHaTel BEKTOpa.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpIMHATBI HA IJIOCKOCTH. YPaBHEHUS TMPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEN U NPSIMBIX. MeTOT KOOpAMHAT U €r0 IPUMEHEHHE.

IIpaBunpHBIE MHOTOYTOIBHUKH. JTMHA OKpYXHOCTH. ['panycHas u pagnaHHas mepa yria,
BBIUNCJIEHHE JUIMH OYT OKpykHOCTe!. [Tnomane kpyra, cektopa, CerMeHra.



JIBIDKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (3/1IeMeHTapHbIe MPEICTaBICHHS).
[TapannensHbii nepenoc. [ToBopoT.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MpOorpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTuKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)KJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C NPAKTUUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOTr0 00pa30BaHUs HA NPOTSHKEHUU BCE
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHHS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHUN, PaCCyKIEHUIN, YMEHUIO BUJETh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIeCTBa, NOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUJIN3ALIMH, OBJIAJIEHUEM SI3bIKOM MaTEMaTHUKU U MaTeMaTH4YEeCKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUUECKHUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
310poBOTO 00pa3a *HU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUHA U OTABIXA,
perynsapHas (u3nUeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TMPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B o0yactu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpesbl, 0CO3HAHUEM TIJI00aNbHOIO XapakTepa SKOJIOTHYECKHUX
npo0OJieM U MyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y JPYTHX
JI0JIel, MpUoOpeTaTh B COBMECTHOMN JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,
HOHATUS, TMIOTE3bl 00 0OBEKTaX M SABIEHHSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE DPEUICHUS W JCHCTBHS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeiicTBuA:

® BBIIBISAITh M XapaKTEPU30BaTh CYIIECCTBECHHBIC NMPHU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXAY MOHATUAMH, (POPMYyJIHUpOBaATH ONpESICHUS TOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(DUKAIIMH, OCHOBAHUS JIUIsI OOOOIICHUS 1
CpaBHEHUS, KPUTEPUHU ITPOBOIMMOTO aHAIN3a;

® BOCIPHHHMATH, (HOPMYJIHPOBATh M IMPEOOPA30BBIBATH CYKACHHS: YTBEPIAUTEIBHBIC U
OTpUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIABISTH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEUHs B (aKTax,
TaHHBIX, HAOMIOACHMSX W YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU ISl BBIIBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

e JleNaTh BBIBOJBI C UCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

e pa30buparh JTI0KA3aTEIHCTBA MATEMATUYCCKUX YTBEPKICHUH (TIPSIMBIE U OT TIPOTHBHOTO),
MIPOBOANTH CAMOCTOSTEIHHO HECIOXKHBIC J[OKA3aTeIbCTBA MAaTEMAaTHYCCKUX (PAKTOB,
BBICTpauBaTh apryMEHTalUIO, MIPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATD
COOCTBEHHBIE PacCyX/ICHUS;

e BBIOMpaTh CcHoco0 penieHus yueOHOW 3amayu (CpaBHHBATh HECKOJIHKO BapHaHTOB
pelieHus, BEIOMpaTh HauOojee MOAXOMAAIIUN C YUETOM CaMOCTOATEIHHO BBIIECTIECHHBIX
KPUTEPUEB).

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

® HCIOJNB30BAaTh  BOMPOCHI  KaK  HCCICNOBATEIbCKUH  WHCTPYMEHT  IMO3HAHUS,
(hopMyIMPOBaTh BOMPOCHI, (PHKCUPYIOIHE MPOTHBOPEUHE, IPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MTO3HUIHIO0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOSTEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTHieCKOro 00ObhEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;

®  CaMOCTOSTEIHHO (POPMYJIMPOBATH OOOOIIEHUS M BEIBOJIBI 110 PE3YJIbTaTaM IIPOBEIAECHHOTO
HAOJIOJICHUS, WCCIICOBAHUsS, OIEHUBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOZOB M 000OIIEHNI;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIIECCa, @ TAK)KE BBIIBUTATH MPETIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

®  BBIIBIIATH HEJAOCTATOYHOCTh U M30BITOYHOCTh HH(DOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX JIJIS
peIICHUS 33]1a9H;

e BBHIOMpATH, AHATU3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM TPEICTABICHHUS,

e BBIOMpaTh opMy IpeacTaBiIeHUs UHPOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3a/1aun
CXEeMaMH, JHarpaMMaMH, HHOW rpapuKoi U X KOMOWHAIIHSIMH;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WIIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHUS B COOTBETCTBUH C YCIOBHUSMHU M IICISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a/Ja4l, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0zl 00CY>KIEHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEeMBbI, IPOOJIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOM CYXKJICHHS C CY)KICHHUSIMH JIPYTHX YYaCTHUKOB JMAJI0ra, OOHAPYKHBATh PA3IUINC U
CXOJICTBO TIO3MLIMH, B KOPpPEeKTHOH ¢(opme (HopMyarpoBaTh pa3HOIIACUS, CBOU
BO3PaXKCHUS;

NPECTaBIATh PE3YJAbTAThl PEIICHUS 3a7a4yH, SKCIEPUMEHTA, UCCIEIOBaHMS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ad MPE3CHTAllMUd U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh M MCIIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYAJILHOW pabOTHI IIpH
peleHnn yueOHbIX MaTeMaTHUECKUX 33/1a4;

NPUHUMATD 1IeJIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pactpeaesaTh BUAbI paboT, TOrOBapUBATHCS, 0OCYKIATh MPOIECC U PE3yJIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00Cyx1eHusI, 0OMEH MHEHUSMHU, MO3TOBbBIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C IPYTUMHU YJICHAMH KOMaH/Ibl, OIICHUBATh KAUECTBO CBOETO BKJIA/Ia B OO IPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, AJITOPUTM peEIIeHUs 3aJaud (WIM €ero YacTh),
BBIOMpPATh C€HOcO0 pelmeHus ¢ Y4€TOM MMEIOLIMXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLIHMOHAJLHBLIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA Mpollecca M pe3yabTara pelieHus
MaTeMaTHYeCKON 3ajauu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTHh NpHU PELIEHUU 3aJaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa AESITEIbHOCTH MOCTABICHHOW LIEJU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE

pE3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMHU OCTPBIX YIJIOB, HAXOIUTH C UX TTOMOIILBIO PA3INYHbIE

AJIEMEHTHl MPSMOYIOJBHOIO TPEYroJbHUKA («PELIEHUE NPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY).
HaxoauTsb (¢ TOMOIIbIO KaNbKYISTOPA) JIHMHBI M YTJIbI ISl HETAOJIUYHBIX 3HAUCHUH.



[Tonp3oBaTbest GopMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTS1 HAXOXKIEHUSI COOTHOLIEHUI MEX1Y TPUTOHOMETPUUECKUMU BETUUMHAMM.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISl HaXOX/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TpPeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELICHUH TeOMETPHUYECKHUX
3a/1a4.

Brnaners nonstusaMu npeodpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00OHBIX
¢uryp. [lonp3oBarbest cBOMCTBaMHU 110100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HAXOJUTh YIJbl Y o00HBIX (uryp. Ilpumenars cBoiicTBa mogo0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUpE.

[Tonb3oBaTbes TeOpeMaMu O IPOU3BEIAEHUM OTPE3KOB XOpJ, O MPOU3BEACHHH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHUMATh HUX T€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
OPUMEHATh MX B PELICHUU T'eOMETPHYECKUX M (U3MYecKux 3ajad. [IpuMeHsTH CKansapHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHMS IJIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IJIOCKOCTH, IPUMEHSATh €ro B PEIICHUU
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

Bragers noHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI JYTU
OKPY’KHOCTM M paJuaHHON Mepbl YIUVIa, YMETh BBIUMCIATH IUIOLIAAL KpPyra M €ro 4acrei.
[TpyMeHSTh MOy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (MM HEHTPBI) CUMMETpUH (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HAa IMPAKTUKE — CTPOUTh MAaTeMaTU4YEeCKUE MOJEIU IS
3a/1a4 peaJbHOM )KU3HU ¥ IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPUYECKUX (DYHKIUH (TIOIB3YACh, T/Ie HEOOXOIUMO, KaJIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrposbnsie  IIpakruyeckue (up )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
1 B . 12 1 4
SITOpHL https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
2 M . 12 1 6
STOA KoOpAUHat https://m.edsoo.ru/7f41al2c
3 CooTHollIeHHE MEXIy CTOPOHAMHU U 15 1 c bubnnorexa [JOK
YIJIaMU TPEYTOJIbHUKA. https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
4 . 12 1 3
Jlriiia OKpYAKHOCTH H ILIOUIALL KpyTa https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
. 1 2
> Amkerus 10 https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
II . 7 1 2
6 OBTOpeHie https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 29
I[MTPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydyeHuss  oOpa3oBaTeJIbHbIEC
padoThI padoThI

pecypchl

1 BekTtopsl. [loHusTue BekTopa 1 0 0 05.09.24 bubnmnoreka [HOK
https://m.edsoo.ru/8al424bc

5 [TonsiTue BekTOpa 1 0 1 05.09.24 bubnmnoreka [HOK
https://m.edsoo.ru/7f41al2c

3 CiiokeHue ¥ BBIYUTAHUE BEKTOPOB. 1 0 0 12.09.24 bubnmnoreka HOK
https://m.edso0.ru/8a14336¢

4 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB. 1 0 0 12.09.24 bubnnorexka HOK
https://m.edsoo.ru/7f41al2c

5 CrnosxeHue 1 BBIMUTaHUE BEKTOPOB. 1 0 1 19.09.24 bubnmnorexka HOK
https://m.edsoo.ru/8al42d5e

5 YMHOXeHHEe BEKTOpa Ha YHCIIO 1 0 0 19.09.24 bubmuotexa [JOK
https://m.edsoo.ru/8al42e8a

v YMHOXEHUE BEKTOpa Ha YHUCIIO 1 0 1 26.09.24 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

YMHOXEHHUE BEKTOpa Ha YHUCJO.
8 [IpuMeHeHrE BEKTOPOB K PELICHUIO 1 0 0 26.09.24 bubmorexa [IOK

3aaad

https://m.edsoo.ru/7f41al2c
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YMHOKEHHME BEKTOpa Ha YUCIO.

9 [IpuMeHeHHE BEKTOPOB K PELICHUIO 03.10.24 bubmnuorexa LHOK
3a1a4 https://m.eds00.ru/8a1430b0
YMHOXKEHME BEKTOpa Ha YHCIO.
10 [IpruMmeHeHne BEKTOPOB K PEIICHUIO 03.10.24 bubanorexa LHOK
3ajau https://m.edso0.ru/8a142ac0
11 Pemenue 3amau 10.10.94 bu6mmoteka [IOK
https://m.edsoo.ru/8al42ac0
12 KonTtponsnast padora Nel «Bektopsi» 10.10.24 bubnmnorexka HOK
o https://m.edso0.ru/8al42ac0
13 Meron koopauHar. KoopauHaTbl 1004 Bu6morexa LIOK
BEKTOpa o https://m.edsoo.ru/8al42ac0
14 Koopaunatsl BekTOpa 17.10.24 bubnmnoreka HOK
https://m.edsoo.ru/8al42c3c
15 IIpocrerimune 3a1a4u B KOOpAUHATAX 17.10.24 bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
16 IIpocrerinne 3ana4u B KOOpAUHATAX 94.10.24 bu6nuoreka [IOK
https://m.edsoo.ru/8a14392a
17 [Ipocreitmme 3aga4n B KOOpAMHATAX 24.10.24 bubnmnorexka HOK
https://m.edsoo.ru/8al43ab0
18 YpaBHEHHE OKPYKHOCTH U TIPSIMOM 07.11.24 bubmmorexa [JOK
https://m.edsoo.ru/8al43de4
19 VYpaBHEHHE OKPYKHOCTH U ITPSIMOI 07.11.24
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YpaBHEHHE OKPYKHOCTHU U IIPMOI

bu6nuoreka [IOK

2 14.11.24
0 https://m.edsoo.ru/8a14406e
21 Pemenue 3agau 14.11.24 Bbu6nuoreka [IOK
https://m.edsoo.ru/8al441a4
Pemenue 3agau Bbu6nuoreka [IOK
21.11.24
22 https://m.edsoo.ru/8al442da
Penrenue 3anau bu6nmoreka [IOK
21.11.24
23 https://m.edso0.ru/8a143f06
" Kontponbaast pabora Ne2 «Meton 281124 Bu6miorexa LOK
KOOpAHHAT» o https://m.edsoo.ru/8al1443fc
CooTHOIIEHHE MEKIY CTOPOHAMH H
rJIAMHM TPEYroJbHHUKA.
o5 y pey 28.11.24 bubmuorexa [JOK
https://m.edso0.ru/8a144578
CuHyc, KOCHHYC ¥ TaHTEHC yTJa.
26 Cunyc, KOCHHYC ¥ TaHTE€HC yTJIa. 05.12.24 bubmuotexa [JOK
https://m.edsoo.ru/8a1447a8
. OcHOBHOE TPUTOHOMETPHUECKOE 05 1290 Bu6mmorexa LIOK
TOXECTBO. POPMY.IBI IPUBEACHUS o https://m.eds00.ru/8a144960
28 Dopmybl JUISt BBIYUCIICHUS 1290 Bu6mnorexa LIOK
KOOpAMHAT TOYKH o https://m.edsoo.ru/8al44a8c
29 TeopeMa o 1uiomaayu TpEyroJabHUKA 12.12.24 bubmuoreka [JOK
o https://m.edso0o.ru/8a144d52
30 Teopema cuHycOB 19.1.94 bubnuotexa [JOK

https://m.edsoo.ru/7f41al2c
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Teopema KOCUHYCOB

bu6nuoreka [IOK

31 19.12.24
https://m.edsoo.ru/7f41al2c
32 Pemenue TpeyroabHUKOB 26.12.24 bubmmoreka [IOK
o https://m.edsoo.ru/8al44fbe
23 W3meputenbHble paboTbI Ha 261291 Bu6muorexa LIOK
MECTHOCTH o https://m.edsoo.ru/8a14539c
y VYron mexay Bekropamu. CkanspHoe 06,0125 Bu6uorexa [IOK
TIPOMU3BENICHUC BEKTOPOB o https://m.eds00.ru/8a14550e
CxkansipHoe MIPOU3BEICHUE B
35 koopauHatax. CBOWCTBA CKaJIIPHOTO 09.01.25 bubamnorexa [IOK
[IPOM3BE/ICHHS BEKTOPOB https://m.edso00.ru/8al44c3a
[Tpumenenue CKaJISIPHOTO
36 MIPOM3BENICHUS BEKTOPOB K PEIICHHUIO 16.01.25 bubmorexa [JOK
3aj1ad. o https://m.edso0.ru/8a1458c4
37 3aa4yM Ha peleHue TPeyroJbHUKOB 16.01.95 bubnmnorexka HOK
o https://m.edsoo.ru/7f41a12c
[IpumeHeHne MeToma KOOpIWHAT K Bu6mnorexa LIOK
38 CIICHHIO 3amaq 23.01.25
p https://m.edsoo.ru/8a145b08
KontponsHast pabora Ne3 «Meron
39 koopauHar. COOTHOLIEHUS MEXIy 23.01.25 bub6mmorexa IIOK

CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA»

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/7f41a12c

JUIMHa OKpYKHOCTH M ILIOLIAJb
Kpyra. [ IpaBuibHbIi MHOTOYTOJIBHUK.

bu6nmoreka [IOK
40 30.01.25
OKpy&HOCTb, ~ ONHCAHHas  OKOJIO https://m.edso0.ru/8a145c48
MIPABHJILHOTO MHOT'OYTOJIbHUKA
i Opr>KHOCTf, BITMCaHHAs B 20,015 Bu6mmorexa LIOK
paBUIILHBIN MHOTOYTOJILHHUK o https://m.edsoo.ru/7f41al2c
q)OpMy.]H)I IJIA BBIYUCIICHUA TIJIOIIAAN
MMPpaBUJIBHOI'O MHOI'OYroJIbHHUKaA, €ro BI/I6J'II/IOT6K8. HOK
42 CTOPOHBI 1 pajuyca  BIHCAHHOH 06.02.25 https://m.eds00.ru/8a14635a
OKPYKHOCTH
43 [Toctpoenue IIPaBHIIbHBIX 06022 Butmorexa [IOK
MHOTOYT'O/ILHUKOB o https://m.eds00.ru/8a146620
44 JnHa OKpyKHOCTH 13.02.95 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
45 [Tmomane kpyra 13.07.95 bubmuotexa [JOK
https://m.edsoo.ru/7f41al2c
46 [Tmomane kpyroBoro cekropa 90.02.95 bubmuorexa [JOK
https://m.edsoo.ru/8a146e0e
[IpumeHeHne bopmyn JUINHBI
47 OKPYKHOCTU U IUIOIIAAU Kpyra IIpU 20.02.25 Bubnmorexa IIOK
pelleHIH 33124 o https://m.edsoo.ru/8al46fda
48 Pemienne 3amau  Ha pUMEHEHHE 7.02.95 bu6nuoreka [IOK

dopmyn 3aBucumocTy R u I oT

https://m.edso0.ru/8a1472c8
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CTOPOHEL IMpaBHUJILHOTO
MHOI'0YyroJibHHuKa

3amaun  Ha  QopMyly  JUTMHBI

Bbu6nuoreka [IOK

49 27.02.25
OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
3amaun Ha (HOpPMYJIBI TUIOMIAAN Kpyra Bu6uorexa IIOK
50 1 ILIOIIAT KPYroBOro ceKTopa 06.03.25 https://m.edsoo.ru/8a14714c
KontponpHast pabora Ned «Jlnmna Bu6uorexa LIOK
o1 OKPY’KHOCTH U TIOIIA/Ib KPYTa 06.03.25 https://m.edso0.ru/8a147426
JBUKeHUS. OTtobpaxenue Bu6uorexa [IOK
52 13.03.25
TJIOCKOCTH Ha ce0st https://m.edsoo.ru/8a147750
53 [MousaTue aBMXKEHUS 13.03.95 bu6nuoreka [IOK
R https://m.eds00.ru/8a147750
54 Pemienue 3a1a4 Ha MOHATUE ABMKECHUSI 50.03.95 bu6nuoreka [IOK
e https://m.eds00.ru/8a147c82
55 Pemenne 3a1a4u Ha MOHSATHE IBUKEHUS 90.03.25 bu6mmoteka [IOK
e https://m.eds00.ru/8a147f16
56 [TapannenbHblil nepeHoc 03.04.25 bubnmnorexka HOK
T https://m.eds00.ru/8a147f16
[ToBopoTt bubnmnorexka HOK
57 03.04.25
https://m.edsoo.ru/7f41al2c
Pemienne 3amau Ha napauieNbHBIN
58 10.04.95 but6mmoreka [IOK

MEpEeHOC U NOBOPOT

https://m.edsoo.ru/7f41al2c
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3anaun Ha IIOCTPOEHHE

bu6nmoreka [IOK

17.04.25
59 CHMMETPHYHBIX uryp https://m.eds00.ru/8a1480e2
3amaun Ha TOCTpoeHHE GUryp C
60 [MOMOILBIO MAPAIUIENILHOTO TIEPEHOCA U 17.04.25 bubanorexa LIOK
10BOPOTA https://m.edsoo.ru/7f41al2c
KoHnTtposbHas pabora No5 Bu6mmorexa LIOK
24.04.25
o1 «/IBHKEHAD) https://m.edso00.ru/8a148524
[ToBrOpenue. Buabl TpeyrojabHUKOB.
62 [Inomans TpeyrodpHUKA. Teopema 94.04.25 bubamnorexa [IOK
[udaropa https://m.eds00.ru/8a148650
63 IToBrOpenue. YeTbIpEXYroNbHUKHY. 08.05.25 bubnmnoreka HOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEHME. [IpaBunbHbIE
64 MHOTOYTOJIbHUKH 08.05.25 buomorexa HOK
yr https://m.edsoo.ru/7f41al2c
65 [ToBTOpenue. OKpyXHOCTh 15.05.95 bubnmnorexka HOK
https://m.edsoo.ru/8a148920
[ToBTOpenue. Yribl bubnmnorexka HOK
66 15.05.25
https://m.edsoo.ru/7f41al2c
[ToBropenue.  Bekropel.  Merton
67 <oOp AT 99 05.95 bubmuotexa [JOK
P https://m.edsoo.ru/7f41al2c
68 KonTtponbhas padora (Mrorosas) 99 05.25 bubmuoreka [JOK

https://m.edsoo.ru/7f41al2c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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