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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJUH W3 OCHOBHBIX PAa3/eNIOB IIKOJHHOW MaTEMAaTHUKH, UMEIOLIUN
CBOEH I1IeJIbI0 00ecneunTh W3YYeHHE CBOWCTB W pa3MepoB GUTYp, UX OTHOIICHUH U
B3aMMHO€ PACIIOJIOKEHHE, ONMPAETCS Ha JJOTUYECKYIO, I0KA3aTENbHYIO JIMHUIO. L[eHHOCTh
U3YyYCHUS TE€OMETPUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUS 3aKIIIOUACTCS B TOM,
9TO0 OOy4YalomMHCS YYUTCS TMPOBOAUTH JOKa3aTelIbHBIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIIOUECHMs, JIOKAa3blBaTh HWCTUHHBIE YTBEPXKIACHUS U  CTPOUTH
KOHTPHPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYKIECHUS «OT MPOTHUBHOTO», OTIMYATH
CBOICTBaA OT MPU3HAKOB, (HOPMYIUPOBATH OOPATHBIC YTBEPKIACHUS.

BTtopoii nienbio u3yuyeHus TeOMETPUU SBIISIETCS UCTIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PEIICHUH KaK MAaTEMAaTHYECKUX, TaK M MPAKTUYECKUX 3a7ay, BCTPEUAIOUIUXCS B
peasnibHON Ku3HU. OOy4arolUiCs JOJDKEH HAyYUThCA OIpPENETIUTh TI'€OMETPUUYECKYIO
¢urypy, onucarb CIOBaMHU JaHHBIM 4EepTEX WIM PUCYHOK, HAMTH IUIOIIA[b 3€MEIbHOIO
y4acTKa, pacCUUTaTb HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOrO Kalens win TpeOyemble
pa3Mepbl rapaxka Ijsi aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpas, BBIYUCIUTEIbHAsS
JUHUSA B M3y4eHMM TreoMeTpuu. IIpu pemieHnH 3agad MNpaKTUYECKOTO XapakTepa
OoOy4arolMiCs yYUTCS CTPOUTh MATEMAaTHUYECKUE MOJEIN peajbHbIX >KU3HEHHBIX
CUTYAIHil, MPOBOJUTH BHIYUCIICHUS U OLIEHUBATh a/IEKBATHOCTh MOJYYEHHOIO Pe3yJbTara.

Kpaiine Ba)XHO MOAYEPKUBATH CBSI3U T€OMETPHUH C APYTUMH YUEOHBIMH IPEIMETAMH,
MOTHUBUPOBAaTh HCHOJB30BATh ONPEAENEHUS T€OMETPUYECKUX (UTYp U TMOHATHI,
J€MOHCTPUPOBATh NMPUMEHEHHUE TMOJYYEHHBIX YMEHUM B (PU3UMKE U TEXHUKE. DTU CBA3M
Haubosee spKo BUAHBI B TeMax «Bektopb», «TpUroHOMETpUYECKHE COOTHOLICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

Y4yeOnblii Kypc «l'eoMeTpus» BKIIOYAET CJIEAYIOIIUE OCHOBHBIE PAa3felibl
conepxkanusi: «I eomerpuueckue (GUrypsl u ux cBONCTBay, «/3MepeHrne reoMeTpuyecKux
BEJIIMUUHY», «JleKkapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «Bektope», «/IBuxkeHus
iockocty, «I[IpeodpazoBanus mog00us».

Ha usydenne ydeOHoro kypca «l'eomerpusin: B 8 kimacce — 68 udacoB (2 uvaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).

COJAEPXKXAHUME OBYUYEHUA
8 KITIACC

YerpipéxyronpHuku. [lapamenorpaMm, ero npu3Haku U CBOMCTBA. YacTHBIE ciiydan
napajuleJorpaMMoB  (IIpSMOYTOJIBHUK, POMO, KBaapaT), WX MPU3HAKM U CBOICTBA.
Tpamnenus, paBHOOOKas Tpaneuus, €€ cBolcTBa U npu3Haku. [IpsmoyronapHas Tpanenus.

Meron yasoenuss meauansl. LlenTpansHas cummerpus. Teopema Paneca u teopema
0 NPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpanenuy. L{eHTp macc TpeyrojapHuKa.



[Tomobue  TpeyroabHHKOB, KoddduuueHt mnoxodbus. IlpusHaku  momoOus
TpeyroiabHUKOB. [IpumeHeHne mogooust Mpu perieHnH MPaKTHIECKUX 3a/1ad.

CpoiictBa Tuiomaneit reoMmerpuueckux ¢uryp. Dopmynsl IS mIomagu
TpEyroJibHUKA, Napajienorpamma, pomoa u tpaneuuu. OTHOUIEHUE MIIOMAEH MOA00HBIX
uryp.

Brluncnenue miomaieid TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYAaTON OyMmare.

Teopema Iludaropa. [Ipumenenne reopems! [ludaropa npu pemreHuu MpakKTHUESCKUX
3aj1ay.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJIa MPSMOYTOJILHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIeCTBO. TpuroHomerpuieckue GyHkuuu yrioB B 30, 45 u 60°.

BnucanHbsle M LEHTpalbHBIE YIJIBI, YTOJd MEXIY KacaTelbHOM W XOpAOH. YTJIbI
MEXAY XOpAaMH U CEKyUIMMU. BrimcaHHble U OMMCaHHbIE YETHIPEXYTOJIbHUKU. B3anmHoe
pacnojoxkeHue AByxX okpyxHoctel. Kacanue okpyxkHocteid. OOmiue KacaTelbHbIe K IBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEACHHUS.

Pemenne TtpeyrosbHUKOB. TeopemMa KOCHHYCOB M TE€OpEMa CHHYCOB. Perienwne
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmogao6us. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NpPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILIHUX, TeOpeMa O KBAIpaTe KacaTeJIbHOM.

BekTop, mnmmMHa (MOZyJsb) BEKTOpA, COHAMNPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOXKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUK HaJ
BEKTOpamu. PasiiokeHne BEKTOpa IO JIBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopauHatbl
BeKTOpa. CKaJsIpHOE NPOMU3BEACHHE BEKTOPOB, NPUMEHEHHUE Il HAXOXIACHUS JUIMH U
YTJIOB.

JlexkapToBbl KOOpPAMHATHI HAa IUIOCKOCTU. YPaBHEHUS NPSAMOU U OKPYKHOCTU B
KOOpAMHATAX, IIEPECEUCHUE OKPYXKHOCTEH M NpsAMBIX. MeTon KOOpAMHAT M €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH. ['pamgycHas u paaraHHas Mepa
yIJIa, BBIYUCIICHUE JUIMH AYT OKpykHOCTer. [limomans kpyra, cekropa, CerMmeHra.

JIBWKEHUs TUIOCKOCTH W BHYTPEHHHUE CUMMETpUM (uryp (diaemMeHTapHbIe
npenacrasienus). [lapamnensHsiii nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMbBI YYEBHOI'O
KYPCA «T'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaThbl OCBOCHHUS MIPOrpaMMbl y4eOHOTO Kypca «I'eomeTpusi»
XapaKTePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJIEHUEM HMHTEpEca K MPOUIJIOMY M HACTOSIIEMY POCCHMCKOW MaTE€MaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHUAM POCCHMCKHUX MATEMAaTHKOB U POCCHMCKOUN
MAaTE€MAaTHYECKOM IIKOJbI, K HCHOJIb30BAaHUIO ATHUX JOCTHKEHUH B JIPYyrMX HaykKax H
MIPUKIIAIHBIX cdhepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U peaiM3alli €ro IMpas,
MPEICTABICHUEM O MaTEeMATHUYECKMX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOLIEyp TPaKJAHCKOTO oOmecTBa (HampuMep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO JSTHYECKUX TMPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHCHUEM JOCTMKCHUM HAyKH, OCO3HAHMEM BAXHOCTH MOPAIbHO-ITUUECKUX
MIPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOI Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 MATEMATUYECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaT€MaTUYECKOTr0 00pa30BaHUs HA MPOTSHKEHUU
BCE OKM3HM Ui YCHEIIHOW MNPOPECCHOHAIBHONW JEATENBbHOCTH M Pa3BUTHEM
HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHUEM WHAUBUIYaTbHOMN
TPaeKTOpUH OOpa30BaHWA M JKU3HEHHBIX IIJIAHOB C Y4Y€TOM JIMYHBIX HMHTEPECOB U
0OIIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIUOHAJIBHOMY U 3CTETUYECKOMY BOCHPUSITHIO MATEMATHYECKUX
00BEKTOB, 3a/ay, pEIICHUN, pPaCCYXKJIEHUN, YMEHHIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHMEHTALIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeI0BEKa, IPUPOJIbI U OOIIECTBA, MTOHUMAaHUEM
MaTEMaTUYECKON HAayKU KakK c(hepbl 4eTOBEYECKOM JCSITEIBHOCTH, ITANOB €€ pa3BUTHA U
3HQUUMOCTU JUISl Pa3BUTUS LMBWIM3ALMHU, OBJAJCHUEM SI3IKOM MAaTEMAaTHKUA U
MAaTEMATHYECKON KYJIbTYpOU KaK CPEICTBOM IMO3HAHUSI MUPA, OBJIAJECHUEM MPOCTEHIIUMU
HaBBIKAMU HCCJIE0BATEIBCKON JIESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (QopMHpOBaHHE KYJbTYPbI 310pPOBbS H
IMOIMOHAJILHOIO 0JIaronoJayuns:

FOTOBHOCTBIO MPUMEHSATh MAaTEMAaTUYECKHE 3HAHUSA B MHTEPECAX CBOETO 3J0POBbS,
BEJICHHUS 370pOBOT0 00pa3a JXKW3HU (30pOBOE THTaHHE, COATAHCHPOBAHHBIA PEKUM
3aHSATUM U OTIbIXA, peryisapHas ¢u3udeckas aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBBIKA
pedaexcun, MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO YK€ TIpaBa APYroro 4eJoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



OpUEHTalMEll Ha NPUMEHEHHE MAaTEMAaTHUYECKUX 3HAHUM Ui pElIeHUs 3a7ad B
0o0JacTl COXPaHHOCTU OKpY)KAIOIIEW Cpenbl, MJIaHUPOBAHUS TOCTYNKOB M OLEHKU HUX
BO3MO>KHBIX MOCJIEJICTBUI TSl OKPYKAIOIIEH Cpe/ibl, 0CO3HAHHEM II100albHOTO XapaKTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pellIeHus;

8) ajanTanusa kK M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEWCTBHSM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPAaKTHYECKYIO JEATE€IbHOCTb, B TOM 4YHUCJIE YMEHHE
YUUTBCS Y APYTUX JIOACH, mpuoOpeTaTb B COBMECTHOM EATEIbHOCTH HOBBIC 3HAHUS,
HAaBBIKM U KOMIIETEHIIMU U3 ONbBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHUH, B TOM uucjie (OPMYIUPOBATH
UJeH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX M SABJICHUSX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
0CO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO0 KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHMUS
U AecTBuUs, (GOPMYIUPOBATH U OLEHUBATH PUCKH U MOCIEICTBHS, POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue aeiicTBUA:

e BBUIBIIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEMaTUYECKUX
OOBEKTOB, MOHATHM, OTHOUIEHMH MEXAY THOHATUAMHU, (HOPMYJIHUPOBATH
OIpe/eNIeHUs] IOHATUMN, YCTaHABIMBATh CYLIECTBEHHBIA MPU3HAK KiIaccU(UKALINH,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

e BOCIIPUHUMATh, POPMYJIUPOBATh U MPEOOPA3OBBIBATH CYKACHHS: YTBEPAUTEIbHbIE
U OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIEC U OOIIUE, YCIOBHBIC,

e BBUIBIATH MAaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aHUMOCBSI3M M NPOTUBOPEYHS B
(dakTax, JaHHBIX, HAOMIOACHUAX M YTBEPXKICHUSX, IpenaraTb KpUTepUu AJis
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

e JIENaTh BBIBOJIbI C UCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U UHTYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKIFOUEHNUN 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeIbCTBA MAaTEMAaTHUYECKHX YTBEpXKIEHUH (IpsiMble U OT
IPOTUBHOIO),  MPOBOAMTH  CAMOCTOATENIBHO  HECJOXKHBIE  JTOKa3aTeJIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTpaMBaTh apryMEHTAllMIO0, INPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

e BbIOMpaTh crnoco0 pemieHus yueOHOW 3a1ay (CpaBHMBATh HECKOJIBKO BapUAHTOB
pelieHusi, BBIOMpaTh HauOoliee MOAXOASIIMNA C y4ETOM CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPHEB).

ba3oBele uccienoBareJbCcKue 1eMCTBUA:



e HCIIOJIB30BaTh BOMPOCHl KAaK HCCIENOBATEIbCKUM WHCTPYMEHT [O3HaHUS,
dbopMynmupoBaTh  BOINPOCHI,  (PUKCHUpYIOUIME  MPOTUBOpEYHe,  MIpodiemy,
CaMOCTOSITENIFHO YCTaHABJIMBaTh HCKOMOE U JaHHOE, (HOpMHpOBaTH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e IPOBOJIUTH MO CAMOCTOSITEIBLHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAaHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

e CaMOCTOSITENIbHO (popMyIHpoBaTh OOOOIIEHHS U BBIBOABI IO pe3yJbTaTam
MPOBENEHHOTO  HAOJIOJEHUS, HCCIEAOBAaHMS, OLIGHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoIllecca, a TakKe BBIIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanueii:

e BBUABJIATH  HENOCTATOYHOCTh W H30BITOYHOCT,  HMH(OpMaLMM,  JTaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

e BbIOWMpaTh,  aHANU3UPOBATh,  CHUCTEMATH3UPOBATH W  HWHTEPIPETHPOBATH
uHGOPMAIIUIO Pa3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

o BbIOMpaTh (popMy MpeACTaBie€HUS HHPOPMAUU U WILTIOCTPUPOBATH pEIIaEMbIe
3aJjauM CXeMaMH, JuarpaMmmamu, HHOM rpa@uKoil 1 uX KOMOMHAIMSIMUY;

e OIICHMBATHh HANEKHOCTH MH(OpPMAIMM TO KPUTEPHSIM, MPEIIOKCHHBIM YUUTEIEM
win c(HOpMyITHMPOBAHHBIM CAMOCTOSITENTHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

e BOCHpPUHUMATh U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBUM C YCIOBHUSIMH U
LEJISIMUA OOLLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMChMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS MO0 XOAYy peIIeHUs 3aJayH,
KOMMEHTHPOBATh TOTYYCHHBIN pe3ybTar;

B XO0Jle OOCYXJIEHHs 3aJaBaTb BOMNPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,

npoOsieMbl, pelaeMoil 3aJayd, BBICKA3bIBATH WIECH, HAICJICHHbIE Ha MOMCK

pellIeHus, COMOCTAaBIATh CBOU CYXIEHHUS C CYXKICHUSAMH JAPYTUX YYaCTHHUKOB
nvaora, oOHapy»KMBaTh Pa3jIMYME U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOH dopme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e NIPEICTABISATh pPE3YyNbTAaThl PEUICHUS 3aJauyd, SKCIEPUMEHTa, HCCIeI0BaHMs,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIGHHS C YYETOM 3ajad
NPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

e TIOHMMATh W MCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHOU paOOTHI
IPU pEelICHUU Y4eOHBIX MaTEMaTUYECKUX 3a]1ay,

e NPUHUMATh 1I€Tb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH OPTaHU3ALIMIO
COBMECTHOI paboThl, pacmpenesisTh BHIbI padOT, AOrOBapUBATHCS, OOCYXKAATh
MpoLIeCC U PE3YNbTAT PadO0ThI, 00001IATh MHEHUS HECKOJIbKUX JOJEH;

e y4acTBOBaTh B TIPYNMOBBIX ¢opmax padboTbl (0O0CYXJeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI U APYTHE), BBIMOIHITH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH



CBOHU JCUCTBUA C IPYTHUMU YJICHAMU KOMAaHbl, OLIEHUBATh Ka4€CTBO CBOErO BKJIaaa
B O0mWMiA TPOAYKT MO KPUTEPHUsIM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJIEUCTBUSL.

PeI‘yJIﬂTI/lBHl)Ie YHUBEPCAJIBHbIC y‘leﬁHble IleﬁCTBHH

Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBIIAThH IUIAH, aTOPUTM pEIICHUs 3ahadu (WIH €ro 4YacTh),
BBEIOMPATH CIOCOO peIieHUs C Y4ETOM HMMEIONIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPHUAHTHl PEIICHUN C
y4€TOM HOBOI MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIeKT:

e BIAJCTh CIIOCOOAMH CaMONIPOBEPKH, CAMOKOHTPOJS TIpomecca W pe3yibTaTa
pEIIeHS MaTeMaTHICCKOM 3a1a9H;

e TIPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh TPH PEIICHHHM 3aJadH,
BHOCUTb KOPPEKTHUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHE pE3yJNbTaTa JCATCIBHOCTH TIOCTABICHHOW IIETH U
YCIIOBHSIM, OOBSICHATh MPUYMUHBI TOCTHKCHUS WIIH HEJOCTIOKCHUS 1IeTTH, HAXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuyenus B 8 kjacce oOydaromuics MNOIYYUT CIEIYIOMIME MPEeIMETHBIC
pe3yibTaThl:

Pacnio3sHaBaTh OCHOBHBIE BHbI YETBIPEXYTOIBHUKOB, UX J3JIEMEHTHI, MOJIb30BATHCS
UX CBOMCTBAMHU IIPU PELICHUU I'€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUECHMs] MEJHMAH TPEYroJIbHUKA (LIEHTpa Macc) B
peleHnuy 3aaad.

Bianerp MOHATHEM CpEeNHEN JIMHUM TPEYTOJbHHKA W TPANEUUU, NPUMEHATh HX
CBOMCTBA MpPU pelIeHUH TreoMerpuueckux 3anad. llome3oBatbecs Teopemon daneca u
TEOPEMOM O MPOINOPLUMOHAIBHBIX OTPE3KaxX, MPUMEHIATh UX Ui PELICHUs NMPAKTUYECKUX
3a7ad4.

[TpumeHsTh MpU3HAKK NO00US TPEYTOIbHUKOB B PEIICHUH T'€OMETPUUECKHUX 3a/1a4.

[Tonb3oBaThes Teopemoit ITudaropa a5 perieHns: reOMETPUIECKUX U MPAKTUYECKUX
3amad. CTpouTh MAaTeMaTUYECKyH0 MOJEIb B IMPAKTHYECKHMX 3a/1a4ax, CaMOCTOSITENBHO
JeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIME JIMHBI.

Biianerp NOHATUAMM CHMHYCA, KOCUHYCA M TAHI€HCA OCTPOTO YIUIA MPSIMOYTOJIBHOTO
TPEYroJIbHUKA. 110J1630BaThCS ITUMH NOHATUAMU IS PELLICHMS] IPAKTUYECKUX 3a1a4.

Bbruncnate  (pa3nuuHbIME - COCOOAMM) IUIOIIAAb TPEYrOJAbHUKA U IUIOIIAIU
MHOTOYTOJBHBIX (uUryp (MOJB3YysCh, TA€ HEOOXOAUMO, KaIbKyJIsITOpoM). [IpuMeHsTH
IIOJTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.



Bnanets NOHATHAMM BIHUCAHHOTO M LEHTPAIBHOIO YIJIa, UCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJax MEXAYy XopJaMu (CEKyIIMMH) M yTriie MEXAYy KacaTelbHOW U
XOP/IOH NP PEIICHUH TE€OMETPHUUECKHX 3aj1ad.

BrnaneTts TMOHSATHEM OINKCAHHOTO YETHIPEXYTrOJNbHUKA, MPUMEHATH CBOMCTBA
OMHMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEeMAaTHYECKUE MOJEIH
JUIS  3a7ad  peaJbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS C
OpUMEHEHHEM TOoA00Ms W TPUTOHOMETpUH  (MOJB3YSACh, TA€  HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHiy o0yuyenus B 9 kjacce oOydaromMiics MOMYYUT CIACAYIOIMIUE MPEIMETHbBIC
PE3YIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C MX ITOMOIIBIO
pa3lIMYHBIE DJEMEHTHI TMPSMOYTOJIBHOTO TPEYTOJIbHUKA («pPEIICHHUE MPSMOYTOJIBHBIX
TPEYroJIbHUKOBY»). Haxomauth (C MOMOIIBIO KaJdbKYJNSITOpA) JJIMHBI W yIABl IS
HETaOJIMYHBIX 3HAUYCHUH.

[Tomp3oBaThcs  (popmMyTaMu TIPUBEIEHWUS W OCHOBHBIM TPUTOHOMETPHYCCKUM
TOKIECTBOM  JIJI1 ~ HAXOXIEHUS  COOTHOIIEHWH  MEXKIYy TPUTOHOMETPUYCCKUMU
BEJTUYMHAMMU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB W KOCHMHYCOB IS HAXOXKIACHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEyTrOJIbHUKOBY), MPUMEHATh WX TPH PEIICHUU
TeOMETPHUYECKUX 3a/1a4.

Bnagers moHATHSIMH TpeoOpa3oBaHHs IMOAOOHS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX ¢uryp. Ilonb3oBaThcsi cBOMCTBaMH MOA00US MPOU3BOJBHBIX (DUTYpP, YMETh
BBIYHCIIATH JUIMHBI U HAXOJUTh YIJIbI Y MOJ0OHBIX (uryp. [IpuMeHsTh cBOWcTBa MOI00MS
B MPAKTUYECKUX 33/1adaX. Y METh MPUBOJAUTH IPUMEPHI MMOJOOHBIX (PUTYP B OKPYKAIOIIEM
mupe. [lomp3oBaTbes TeopemMamMu O TPOU3BEICHUH OTPE3KOB XOpI, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonbp30oBaThCA BEKTOpamMH, MOHUMATh UX TEOMETPUUYECKHA U (DU3WYECKUNM CMBICI,
MPUMEHSTh UX B PEIICHUH T€OMETPUUYCCKUX U (PU3MUECKUX 3a7a4. [[puMeHsITh cKatsipHOe
NIPOM3BEICHNE BEKTOPOB JJIsl HAXOXKICHHUS AJIMH U YTJIOB.

[Tonp30BaThCcs METOAOM KOOPAMHAT HAa IUIOCKOCTH, NMPHUMEHSATH €r0 B PEIICHUU
T€OMETPUUYECKUX U TIPAKTUIECKUX 3a/ad.

Brnanets MOHATHSMU TPaBWIIBHOTO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH, JIMHBI
IYyTH OKPY>KHOCTH M pPaJWaHHON MEphl YIJIa, YMETh BBIUMCIATH IUIONIAJb Kpyra WU €ro
yacTeil. [[puMeHsITh MOJTydeHHbIE YMEHHS B TIPAKTHYCCKUX 3a1a49ax.

Haxonuth ocu (MM HEHTPBI) CAMMETPHUH PUTYP, IPUMEHATH IBUKEHUSI TNIOCKOCTHU B
IIPOCTENIINX CITyYasix.

[IpumeHsTh MOTy4YeHHBbIC 3HAHUS HA MPAKTHKE — CTPOUTHh MAaTEeMAaTHYECKUE MOJIEIH
JUISL  3a/lad  peaJibHOW JKU3HU U TMPOBOJAUTH COOTBETCTBYIOIIME BBIUUCIEHUS C
IPUMEHEHUEM TOJI00US U TPUTOHOMETPUYECKUX (PYHKIUH (MOJIB3YACh, T/I€ HEOOXOAUMO,
KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HanmeHoBaHMe pa3ae/ioB U TeM KosmyecTBo yacos DJIeKTpOHHbIe (LM (POBHIE)
n/n NporpaMmsl Bcero KP TIIP oOpa3oBaTeibHbIe pecypchl
bu6nuoreka [JOK
1 YeTbIpEXyroJbHUKH 12 2 https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopeMa o
2 MIPOTIOPIMOHAIBHBIX OTPE3KaX, 15 1 https://m.edsoo.ru/7f417e18
M0100HbBIE TPEYTOJIbHUKH
[Inomans. Haxoxaenue miomanein
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX 14 1 https://m.edsoo.ru/7f417e18
¢buryp. [Inomaau nonobusIx Guryp
4 Teopewma [ugaropa n natana 10 1 https://m.edsoo.ru/7f417e18
TPUTOHOMETPUU
VYTriabl B OKpYKHOCTH. BriicanHble 1
5) OUHICAHHBIC HETHIPEXYT OB, 13 https://m.edsoo.ru/7f417e18
Kacarenbnsle k okpyxHOCcTH. Kacanue
OKPY>KHOCTEHN
6 IToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOT'PAMME
9 KJIIACC
Ne HaunmeHoBaHMe pa3ie/ioB U TeM KosmuecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/n mporpaMmmel Bcero KP TIIP o0pa3oBarejibHbIE pecypchl
bu6mmoreka [JOK
1 TpuroromeTpi. Teopemsi kocHHycos 16 1 https://m.edsoo.ru/7f41al2c
Y CUHYCOB. Pelienue TpeyrojpHUKOB
[IpeoOpazoBanme moa00wms.
2 MeTtpudeckre COOTHOIICHHUS B 10 1 https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
3 BexTops! 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPIMHATEI HA TUNIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
IIpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA
5) OKPY>KHOCTH U ILIOLIAJb Kpyra. 8 https://m.edsoo.ru/7f41al2c
Brrancnenune miomanei
6 JIBYKEHUS TIIOCKOCTHU 6 https://m.edsoo.ru/7f41al2c
7 Hosropenue, o6o6meru1e, 7 2 https://m.edsoo.ru/7f41al2c
cucTeMaTrn3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
J:;—’H Tema ypoka KOT;:E:;TBO Jara nzydyenus
Bcero Kp  TUIaH daxr
[Tapannenorpamm, €ro NprU3HaKu U CBOKMCTBA 1 05.09
2 [Tapannenorpamm, ero Npu3HaKku U CBOMCTBA 1 07.09
3 [Tapannenorpamm, €ro NprU3HaKu U CBOKMCTBA 1 12.09
4 YacTHble caydyau napauiesorpaMMoB (IIPsIMOYTOJIbHUK, 1 14.00
poMO, KBaJpar), UX IPU3HAKU U CBONCTBA
5 BxoaHasi KOHTpoOJIbLHAs padoTa 1 1 19.09
6 YacTtHble cayyau napauienorpaMMoB (IPSMOYTOJIbHUK, 1 21.09
poMO, KBaJpar), UX NPU3HAKU U CBOMCTBA
Tpaneuus 1 26.09
PaBHOOOKast 1 IpsIMOYTOJIbHAS TPATIELIUU 1 28.09
PaBHOOOKas 1 IPAMOYTOJIbHAS TPATICIIUH 1 03.10
10 Meron yaBoeHus: MEIMaHbI 1 05.10
11 LlenTpanpHas cuMMeTpus 1 10.10
12 KonTponbhas padota no teme "HeTbIpEXyronbHUKHN" 1 1 12.10
13 Teopema daneca u Teopema 0 MPONOPIIMOHATBHBIX 1 1710
OTpe3Kax
14 CpenHsist TMHUSA TPEyrojbHUKA 1 19.10
15 CpenHsist TMHUS TPEYroJibHUKa 1 24.10
16 Tpanenus, e€ cpenHss TMHUS 1 26.10
17 Tpaneuus, e€ cpequsas TuHUA 1 07.11
18 [IponopuroHaIbHbBIE OTPE3KU 1 09.11
19 [TporopoHaTEHBIE OTPE3KH 1 14.11
20 IlenTp Macc B TpeyroJbHUKE 1 16.11
21 [Tono6HbIE TPEYTOIBHUKU 1 21.11
22 Tpu npuzHaka mogo6us TpeyroJbHUKOB 1 23.11
23 Tpu npusHaka nogo0ust TPEeyroJbHUKOB 1 28.11
24 Tpu npuzHaka mogo6us TpeyroJbHUKOB 1 30.11
25 Tpu npuzHaka nogo6us TpeyroJbHUKOB 1 05.12
26 i};l:t\:eﬁeHne 1o100us MPH PEeIICHUH IPAKTUYECKUX 1 0712
27 IIpomexyTouHass KOHTPOJILHasi paboTa 1 12.12
28 CBoiicTBa TUIONIAACH TeOMETPHUIECCKUX PUTYD 1 14.12
29 @opMyITbl IS TUIOIAAN TPEYTOJIbHHKA, 1 10.12
napajiesiorpaMma




@opMyibl IS IUIOIIAANA TPEYTOJILHUKA,

30 1 21.12
napauesnorpaMma

31 @opMyITbl IS TUIOIAAN TPEYTOJIbHHKA, 1 26.12
napaiesiorpaMma

39 @dopmyiibl IS IUIOIAAN TPEYTOJIbHHKA, 1 28.12
napasiesorpaMma

33 @opMyITbl IS TUIOIAAN TPEYTOJIbHHKA, 1 09.01
napaiesnorpaMma

34 Brruucnienue miomaei cioxHbIx GUryp 1 11.01

35 [Tnomanu duryp Ha kieTyaToir Oymare 1 16.01

36 [Tnomaayu moxoOHBIX Guryp 1 18.01

37 [Tnomaau nogo6HbIX GuUryp 1 23.01

38 3amaun ¢ MPaKTHYECKUM COJIEPIKAaHHEM 1 25.01

39 3aauu ¢ IPAKTUYECKUM COACPKAHUEM 1 30.01

40 Pemrenue 3a1a4 ¢ MOMOIIBIO0 METO/1a BCIIOMOTATEIbHON 1 01.02
TUTOIIAIH

41 Kontponbnas padota mo teme "Ilnomanp" 1 06.02

42 Teopema ITudaropa u e€ npuMeHeHne 1 08.02

43 Teopema [Iudaropa u e€ npumeHeHue 1 13.02

44 Teopema IIudaropa u e€ npumeHenue 1 15.02

45 Teopema [Iudaropa u e€ npumeHeHue 1 20.02

46 Teopema IIudaropa u e€ npumeHenue 1 22.02
Omnpenenenne TPUTOHOMETPUIECKUX (DYHKITHIA OCTPOTO

47 yria npsiMOYrOJIbHOTO TPEYTOJIBHUKA, 1 2702
TPUTOHOMETPHUYECKHE COOTHOIICHHUS B MPSIMOYTOIEHOM
TPEyroJbHUKE

48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 29.02

49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 05.03

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 1 07.03

51 KonrtponbHas pabora r[(')' teme "Teopema [lucdaropa u 1 12.03
Hayaja TPUTOHOMETPUHU

59 Bl'H/IcaHHI)IeuI/I HeHTpaJEBHBIe VTJIBI, YTOII MEXKIY 1 14.03
KacaTeIbHON M XOPIOH

53 Bl'H/IcaHHI)IeuI/I HeHTpaJEBHBIe VIJIBI, YTOII MEXKIY 1 10.03
KacaTeIbHON M XOPIOH

54 BHI/IcaHHBIGVI/I HCHTpanbHBIe YTJIBI, YTOI MEXKIY 1 2103
KacaTeJIbHON M XOPI0i

55 VYTibl MeXAy XOpJaMu U CEKYIIIUMHU 02.04

56 VYIubl MeXAy XOpJaMU U CEKYILIMMHU 04.04

57 Brincansble u onucaHHbIe YETBIPEXYTOJIBHUKHY, UX 1 09.04

IIPU3HAKU U CBOMCTBA




Bnoucanupie v onMcaHHBIC ‘ICTBIpéXYTOJIBHI/IKI/I, nux

58 N 1 11.04
MPU3HAKU U CBOMCTBA

59 Briucannsie u OIEI/IcaHHBIe YeTBIPEXYTOILHUKH, UX 1 16.04
MPU3HAKH U CBOHCTBA
[IpumeHneHue CBOMCTB BIMCAHHBIX U OTMIUCAHHBIX

60 YETBIPEXYTOJILHUKOB MIPH PEIICHUN TEOMETPUUECKUX 1 18.04
3a1a4
[IpumeHeHue CBOMCTB BIMCAHHBIX U OMUCAHHBIX

61 YETBHIPEXYTOJBHUKOB ITPU PEIICHUN T€OMETPUUECKHAX 1 23.04
3a1a4y

62 B3anMHoe pacnoniokeHue IByX OKpYXHOCTEH, 001Ime 1 25 04
KacaTeJIbHbIE

63 Kacanue oxpyxHOCTEH 1 30.04

64 VYTl B OKpY>KHOCTU. BIiMcaHHBIE U ONKCAHHBIE 1 07.05
YeThIPEXyTrOJIbHUKH

65 HToroBast KOHTpOJIbHAs paboTa 1 14.05

66 YeTbIpE€XyroNbHUKH 16.05

67 [TomoGHBIE TPEYTONBHUKH 21.05

68 [Tnomane. Teopema [Iudaropa u Havana 1 23.05
TPUTOHOMETPUHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

N KosaunuyecTBo Jdara nzyyenus
w/n Tema ypoka Jacos
Beero  KP IIaH dakr
1 OmnpeneneHre TPUrOHOMETPUUECKUX (DYHKIMI yIIIOB OT 1 05.00
0° mo 180°
2 dopMyITbl TPUBEACHUS 1 07.09
3 Teopema KocHHYCOB 1 12.09
4 Teopema KOCHHYCOB 1 14.09
5 Bxoanast KOHTpoJIbHAsA padoTa 1 1 19.09
6 Teopema cuHyCOB 1 21.09
7 Teopema cunycoB 1 26.09
8 Teopema cuHyCOB 1 28.09
9 HaxoxpaeHue JUIMH CTOPOH U BEJIUYUH YIJIOB 1 03.10
TPEYrOJIbHUKOB
10 Pemenne TpeyroiabHIKOB 1 05.10
11 Pemenue TpeyroiabHIKOB 1 10.10
12 Pemenue TpeyroiabHIUKOB 1 12.10
13 Pemenue TpeyroiabHIKOB 1 17.10
14 KonTponbHas pva'160Ta o teMe "Pemenue 1 1 19.10
TPEYroJIbHUKOB
15 [IpakTyeckoe NpUMEHEHNE TEOPEM CHHYCOB U 1 24.10
KOCHUHYCOB
16 [IpakTHueckoe NpUMEHEHNE TEOPEM CUHYCOB U 1 26.10
KOCHUHYCOB
17 [TonsTue o npeoOpa3zoBaHUM TOAOOHS 07.11
18 CoOTBeTCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (DUTYD 1 09.11
19 Co0TBETCTBEHHBIE 3IEMEHTHI NOJOOHBIX PUTYD 14.11
Teopema o Npon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMA O
20 MIPOMU3BEAECHUU OTPE3KOB CEKYIIUX, TEOPEMA O KBaJIparTe 1 16.11
KacaTeJIbHOU
Teopema o npon3BeIeHUN OTPE3KOB XOP/I, TEOPEMA O
21 IIPOU3BENECHNN OTPE3KOB CEKYILNX, TEOPEMA O KBaJpaTe 1 21.11
KacaTeJIbHOU
Teopema o npon3BeeHUHN OTPE3KOB XOPJI, TEOPEMA O
22 MIPOM3BEICHNN OTPE3KOB CEKYIIINX, TEOpEMa O KBaJpaTe 1 23.11
KacaTeJIbHOU
23 [IpuMeHeHne TeopeM B peIIeHUH TEOMETPUUECKHX 3a/1a4 1 28.11
24 IIpuMeHeHnEe TeopeM B PEILIEHUH FEOMETPUYECKUX 3a1a4 1 30.11
25 [IpuMeHeHne TeopeM B pEIICHUH TEOMETPUUECKHUX 3a71a4 1 05.12
26 IIpomexyTouHass KOHTPOJILHasi padoTa 1 1 07.12




Ornpenenenne BeKTOpoB. ODU3NUECKUN U TEOMETPUIECKUI

27 1 12.12
CMBICJI BEKTOPOB

28 CrnoxeHue 1 BBIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpa 1 14.12
Ha YHUCIIO
Cnoxenue e Be €HHE BE

29 JIOKEHUE U BBIYNTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa 1 19.19
Ha YHUCIIO

30 CrnoxeHre ¥ BBIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOPa 1 2112
Ha YHUCIIO

31 PaznoxeHue BeKTOpa 1o JByM HEKOJUIMHEAPHBIM 1 26.12
BEKTOpam

32 Koopaunats! BekTopa 1 28.12
CkanspHoe IpOU3BEACHUE BEKTOPOB, €T0 CHEHUE

33 KaJSIPHOE TIPOM3BE/ICHNE BEKTOPOB, €0 IPUMEHEHH 1 09.01
IUTs1 HAXOKICHUS JUTUH U YTJIOB
C

34 KaJSIpPHOE IIPOM3BE/IEHUE BEKTOPOB, €r0 IPUMEHEHUE 1 1101
TUTs1 HAXOKICHUS JUTUH U YTJIOB

35 Pemenue 3aga4 ¢ moMoIib0 BEKTOPOB 1 16.01

36 Pemrenue 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB 1 18.01

37 [IpuMeHeHne BEKTOPOB IS pelIeHus 3aaad GU3uKu 1 23.01

38 Konrponsnas padora no reme "Bekropsr” 1 25.01

39 JlexapTOBBI KOOPAMHATHI TOYCK Ha TIIOCKOCTH 1 30.01

40 VYpaBHeHHE MTPSIMO 1 01.02

41 VYpaBHEeHHE MpsIMON 1 06.02

42 YpaBHEHHE OKPYKHOCTH 1 08.02

43 KoopaunaTsl TOuEK niepece4eHns OKPYKHOCTU U MPSAMOI 1 13.02

44 MeTtoa KoopAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a]1ad, 1 15.02
MIPAKTUYECKHX 3a/1a4

45 MeTtoa KoopAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a/ad, 1 20.02
MPAKTUYECKHX 3a/1a4
M

46 €TOJ] KOOPAMHAT MPH PEeIIEHNH FeOMETPUUECKUX 3a/1a4, 1 22 02
MPAKTUYECKHX 3a/1a4

47 KoHntponbHas Pa60Ta 1o Teme " JlekapToBbI KOOPANHATHI 1 2702
Ha IJIOCKOCTH

48 [TpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHAE MX 1 20,02
JIIEMEHTOB

49 Yucno n. /InnHa okpyx)HOCTH 1 05.03

50 Yucno mt. JInmnHa OKPYKHOCTH 1 07.03

51 JUIMHa 1yTu OKpPY>KHOCTH 1 12.03

52 Pannannast mepa yria 1 14.03

53 [Imomane kpyra, CEKTOpa, CETMEHTA 1 19.03

54 [Tnomane kpyra, cekTopa, CerMeHTa 1 21.03

95 [Inomanp kpyra, cekTopa, CErMeHTa 1 02.04

56 [ToHATHE O NABUKEHUHU IUIOCKOCTH 1 04.04




o7 [TapaienpHbIN IEPEHOC, TOBOPOT 1 09.04

58 [TapannensHbIi IEPEHOC, TOBOPOT 1 11.04

59 [TapanensHbIi IEPEHOC, TTOBOPOT 1 16.04

60 [MapannenbHplii EpeHoC, TOBOPOT 1 18.04

61 [IpuMeHeHne TBMKEHUI MTPU PEIICHUN 3a/1a4 1 23.04

62 IIpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTb. [|BUXKEHMS 1 25 04
IIJIOCKOCTH

63 M3MepeHne reoMeTpruueCKuX BeIMYKH. TpeyrojbHUKU 30.04

64 Hrorosasi koHTpOJIbHAsSI paboTa 1 07.05

65 Oxpy>KHOCTb U KpyT. [ 'eomMeTprueckue moCcTpoeHHUs. 1 14.05
VYTIIbl B OKPYKHOCTH

66 Brnrcannble U onrcaHHbIE OKPY>KHOCTH 1 16.05
MHOTOYT'OJIbHUKOB

67 Tpuronomerpust. TeopemMbl KOCHHYCOB U CUHYCOB. 1 2105
Pemenne TpeyroibHUKOB

68 [IpeobpazoBanue moaoous. Bekropsr 1 23.05

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




