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I[Inanupyemble pe3yJbTAaThl H3yYeHUS Y4eOHOIO MpeaMeTa.

[IporpamMma oOecrnieunBaeT MAOCTHIKEHUE CIEAYIOIUX pPe3yJbTaTOB OCBOCHUS
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa30BaHMs:
JIUYHOCHIHbLE:

e  WCIIOJI30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHS B MPAKTUICCKON EATEIBHOCTH U
MIOBCETHEBHON JKM3HHU JUII MOJEITUPOBAHUS MPAKTUYCCKUX CUTyallud H
UCCIICIOBAaHMSI TIOCTPOCHHBIX MOJENIed ¢ WCIOJIb30BAaHUEM armapara
re€OMETPHUH

o  (opmupoBaHME OTBETCTBEHHOTO OTHOIICHHUA K YUYEHHIO, TOTOBHOCTU U
CIIOCOOHOCTH OOYYarOIMMXCS K CAaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAllMd K OOYYEHHUIO M TO3HAaHWIO, BHIOOPY JaibHEHIIEro
oOpazoBaHuss Ha ©0a3e OpUEHTUPOBKM B MuUpEe Mpodeccuil
npodhecCHoHATBHBIX pEMOYTEeHUH, OCO3HAaHHOMY OCTPOCHUIO
WHIUBUIYAIbHOM 00pa30BaTeIbHOM TPACKTOPUH C YYETOM YCTOMUYMBBIX
N03HaBaTEJIbHBIX HHTEPECOB

o  (opMUpOBaHHE IIEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTUKH

. dbopMHpOBaHWEe  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIICHUH W
COTPYIHMYECTBE CO CBEPCTHHKAMH, CTapIIMMH W  MJIAQIIIMMU B
oOpa3zoBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM M IPYTHX BUAAX JIEITCIHBHOCTH

e  YMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTb CBOM MBICIHA B YCTHOM U NHCbMEHHOU
peuu, IOHUMAaTh CMBICII IOCTABJICHHOM 3a/1a4, BBICTPAUBATh ApT'yMEHTALUIO,
MIPUBOJUTH NMPUMEPHI U KOHTPIIPUMEPHI

. KPUTUYHOCTb MBIINUICHUS, YMCHHUC pPaCllO3HABATh JIOTHYCCKHM HCKOPPCKTHLIC
BBICKA3bIBAHUS, OTJINYATh TUIIOTC3Y OT (baKTa

. KpCaTUBHOCTDb MBINJICHUA, THUIUATUBY, HAXOAYUBOCTb, aAKTUBHOCTD IIPpU PCIICHHUHU
IrcOMCTPHUUCCKHUX 3ada4d

e  YMEHHE KOHTPOJUPOBATh MpPOLIECC U pe3ydbTaT y4eOHOM MaTeMaTH4eCKOU
NEATEIIbHOCTH

e  CIIOCOOHOCTbH K SMOIMOHAJILHOMY BOCHPHUATHIO MATEMAaTUYECKUX 0OBEKTOB, 3a/1a4,
peleHni, pacCyKIeHUN

MeETalpPeJIMETHDLIC:

B 9 kmacce Ha ypokax reoMeTpuu, Kak U Ha BCEX MpeaMeTax, OyAeT MpoaoJKeHa
paboTa 1Mo Pa3BUTHUIO OCHOB YMTATENbCKOW KommeTeHnu. OOydaroniuecs: OBIAJICIOT
YTEHUEM KaK CpPEJCTBOM OCYUIECTBJICHHUS CBOMX JAIbHEHIIMX IJIAHOB: MPOJOJIKEHUS
o0Opa3oBaHMs U caMO0Opa30BaHUsl, OCO3HAHHOTO IJIAHUPOBAHUSI CBOETO aKTyaJIbHOTO U
NEPCHEKTUBHOIO KPyra YTEHUS.



[Tpu u3yyeHUn reoMeTpuu OO0y4arolUecs YCOBEPIICHCTBYIOT MPUOOPETEHHbIE HABBIKU
pabotel ¢ wuHpopManuer U mnonosHAT uX. OHM cMmoryr paboTarhb € TEKCTaMmH,
npeo0pa3oBbIBaTh U MHTEPHPETUPOBATH COACPKAIIYIOCS B HUX MHGOPMAIMIO, B TOM
qHClIe:

* CHCTEMaTH3UPOBATh, COMOCTABIIATh, aHATU3UPOBATH, 0000IATh U UHTEPIPETUPOBATH
uH(GOPMAIINIO, COJIEPKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBIJICTIATh TJIABHYIO H  HM30BITOYHYI0 WHGOPMAIMIO, BBITIOJHATh CMBICIOBOE
CBEPTHIBAaHUE BBIJICTICHHBIX (AKTOB, MBICICH; MPEICTABIATh HHPOPMAIUIO B CIKATOU
cioBecHoM hopMe (B BHJIE IJIaHA WJIM TE3UCOB) U B HAIJISTHO-CUMBOJIMUECKOM opme (B
BUJE TaONuIl, rpaduueckux CXeM W JuarpaMM, KapT TMOHSATHH — KOHIENTYaTbHBIX
Jarpamm, ONIOPHBIX KOHCIIEKTOB);

¢ 3aIlI0OJIHATH U JOITOJIHATDH Ta6JII/II_[BI, CXEMbI, JUarpaMmsbl, TCKCTHI.

B xome wusydeHHsT TeOMETpUH OOYydJaOIIHECs YCOBEPIICHCTBYIOT OIBIT MPOSKTHOMN
JeATEeIIbHOCTH, KaKk 0co00i (hopMbI yueOHOH pabOThI, CIIOCOOCTBYIOIICH BOCITUTAHHUIO
CaMOCTOSTEIIbHOCTH, WHUITMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHHUIO MOTHBAIUU U
3 PeKTUBHOCTH YueOHOH NESITEIBLHOCTH; B XOJ€ peali3alldd MCXOJHOTO 3aMbICiia Ha
MPAaKTHYECKOM YpPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh aJeKBAaTHBIC CTOSIIEH 3aj1aue
CpeACTBa, MPUHUMATh PEIICHUs], B TOM YHCJIC U B CUTYallMsAX HeompeaeleHHOoCTH. OHH
MOJTy4yaT BO3MOXKHOCTh Pa3BHUTh CIOCOOHOCTH K pa3pabOTKe HECKOJbKHX BapHaHTOB
pelIeHU, K MOUCKY HECTaHAAPTHBIX PEIICHUH, MOWCKY M OCYIIECTBICHHIO Hanbosee
MPUEMIIEMOTO PEIICHHUS.

peynamueHble:
o onpedensims NENb ICITCILHOCTH Ha YPOKE C IIOMOIIBIO YUUTEINISI H CAMOCTOSTCIIBHO;

e VUYHUTBCA COBMECTHO C YyYHUTEIEeM OOHApYyX UBaTh U opMyauposams yueOHYIO
npoobaemy;

o  YUUTBCA NIAHUPOBAMb YUEOHYIO IESITEIBHOCTh HA YPOKE;

e 8bICKA3bI8AMb CBOIO BEPCHUIO, MBITATHCS Mpeiarath Crocod e€ mpoBepKu (Ha OCHOBE
MPOJYKTUBHBIX 3aJ]aHUH B yUeOHUKE);

e paboTas 1O NPEUIOKEHHOMY IIJIaHY, UCHOIb306aMb HEOOXOAUMBIE CpPEACTBa
(Y4eOHMK, KOMIIBIOTEP U UHCTPYMEHTHI);

. onpedeﬂﬂmb YCIICHIHOCTH BBITOJIHCHHUA CBOCTO 3a/IlaHMA B THAJIOI'C C YUUTCIICM.

CpenctBoM (OpMUPOBAHMS PETYJIATUBHBIX JEHCTBUI CIy>KaT TEXHOJIOTHUSA
npoOJIEeMHOTO JMajora Ha JTarne M3y4yeHUs HOBOIO MaTepualia U TEXHOJIOTHUS
OLICHMBaHUs1 00pa30BaATENbHBIX JOCTHKEHUM (YyUeOHBIX YCIIEXOB).

no3naseameiibHbie.

e OpDHUECHTHUPOBATBCA B  CBOEM  CHUCTEME  3HAHUU: NOHUMAMb, YTO  HYXKHA
JIOTIOJTHUTENbHAS HH(pOpMaIHs (3HAHUS) JIJIs pellieHrs yaeOHOM 3ajauul B OJIUH II1ar;



o Oenramy TPEABAPUTENBHBIN 0M60p NCTOYHUKOB HH(GOPMAIIUU [T PEeLICHUS yueOHOU
3a]auu;

e JOOBIBaTH HOBBIC 3HAHUS: HAXOOUMb HEOOXOIUMYIO HH(POpMaIIHIO, KaK B YUYCOHUKE,
TaK ¥ B TPEUIOKCHHBIX YUIUTEJIEM CIIOBApsX, CIIPAaBOYHUKAX M MHTEPHET-PECypcax;

o J0OBIBATH HOBBIC 3HAHUS: U3871eKAmMb NHPOPMAIIHIO, TPEICTABICHHYIO B Pa3HBIX
Gopmax (TekcT, TabmMma, cxemMa, WUIOCTpAMs | Jp.); TepepadaThiBaTh
MOJTy4YEHHYIO UHPOPMAITHUIO. Habnodamy u
0enamsb CaMOCTOATENbHBIE 661600b1. CpellcTBOM  (OPMHUPOBAHUS TTO3HABATEIBHBIX
NCUCTBHI CITy)KUT YYeOHBIH MaTepual W 3aJaHus ydeOHHKa, 00ecIeYMBAaIOIIHe
TICPBYIO JINHUIO Pa3BUTHS — YMEHHE OOBSICHATH MUP.

KOMMYHUKaAmMUeEeHblE:

e JIOHOCHUTb CBOIO MO3UIIMIO JI0 APYTUX: 0OpMIAmMb CBOIO MBICIIb B YCTHON U
NMCbMEHHOM peud (Ha YpOBHE NPEAIOKEHHS MIIM HEOOJIBIIOTO TEKCTA);

e  CIyLIATh ¥ IOHUMATb peyb OpPy2UxX,
e  BBIPA3UTENBHO YUMams U NepecKka3viéams TEKCT;
o 6cmynamb B Oecelly Ha YPOKE U B )KU3HU;

o COBMCCTHO doeoeapueambc;l O IIpaBHJIax O6HIGHI/IH H ITIOBCACHHS B IIIKOJIC 1
CJICOOBATh UM,

e  YUUTBHCS 6bINOIHAMb PA3IUYHBIE POJIU B TpyIIie (JINAEpa, UCIIOTHUTENS, KPUTHKA).

CpenctBoMm (QopMUpOBaHUS KOMMYHUKATHUBHBIX JIEUCTBUU CIY>KAaT TEXHOJIOTHUS
npoOieMHOro auanora (MoOyXJalomuid W TMOABOAAIIMNA JUAJIOT), TEXHOJOTHS
MPOYKTUBHOTO YTEHUS U OpraHU3alus padoThl B MaJIbIX TPyMax.

NpeaMeTHbIe:
Tema Yyamuecs Hayyarcs Yyamuecs noJsyqar
BO3MO:KHOCThb
HAYYHUThCS
BekTopsl -0003Ha4YaTh U U300pa’KaTh BEKTOPHI; -OBJIaIETh BEKTOPHBIM
(12 gacoB). - 1300paXkaTh BEKTOP, PaBHBIN TaHHOMY; METOJIOM JUISl PELIEHUS
- CTPOUTH BEKTOP, PaBHBIN CyMME JIByX BEKTOPOB, 3a1a4 Ha BBEIYHUCICHUE
HCIIOJIb3Ysl IIPaBUJIa TPEYTOJIbHUKA, MapaJlIesIorpamMma, U JJ0Ka3aTEeNLCTBO;
(bopMyIHUPOBATh 3aKOHBI CIIOKEHUS; -TIpUOPECTH OTIBIT
-CTPOUTH CYMMY HECKOJIBKUX BEKTOPOB, UCIIOJIB3Ys BBITIOJIHEHUS ITPOEKTOB.

IMpaBUJIO0 MHOT'OYI'OJIBHUKA,

- CTPOUTH BEKTOP, PaBHBIN Pa3HOCTH JIBYX BEKTOPOB, IBYMS
criocobamu;

-penaTth TeOMeTPUUYECKUE 3aJa41 UCTIOJIb30BaHNE
AJIropuTMa BEIPpAXKCHHUA YC€PE3 NaHHBIC BEKTOPHI, UCITOJIb3Ys
MIpaBUJIa CII0KEHUSI, BHIUUTAHUS U YMHOKEHHUSI BEKTOpa Ha
YHUCIIO;

-peniaTh MpoCTeHIINe reOMeTPUIECKUE 3a]a41, OTTHPAasCh Ha
HN3YUCHHBIC CBOICTBa BCKTOPOB;,




-HaXOJIUTh CPEAHIOI JIMHUIO Tpaneluuu 10 3aJaHHbIM
OCHOBAHHUSIM.

B noBcenHeBHO#H JKM3HM W IIPM M3YYEeHMH [PYrux
NpeIMeTOB:  KCIONb30BaTh BEKTOPHI NS pElIeHUs
OpPOCTEHIIMX  3a4ady  HA  OINpEAEJIeHHE  CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUSL.

Metoa
koopauHar (10
4acos).

-OTIepupoBaTh Ha 0A30BOM yPOBHE NOHSATUSMH KOOPAUHATHI
BEKTOPA, KOOPAUHATBI CYMMBI U Pa3HOCTH BEKTOPOB,
IIPOM3BE/ICHUS BEKTOPA HA YUCJIO;

-BBIYMCIIATH KOOPAMHATHI BEKTOPA, KOOPIAUHATEI CyMMBI U
pPa3HOCTU BEKTOPOB, KOOPAMHATHI IIPOM3BEIEHUS BEKTOPA Ha
YHCIIO;

-BBIYMCIISATH YIOJl MEX]y BEKTOpaMU;

-BBIYMCIIATH CKAJSIPHOE IPOU3BEICHUE BEKTOPOB;
-BBIYMCIIATh PACCTOSIHUE MEXKIY TOYKAMU IO U3BECTHBIM
KOOpJMHATaM;

-BBIYMCIIATH KOOPAMHATHI CEPEAUHBI OTPE3KA;

-COCTABJIATh YPAaBHEHUE OKPYKHOCTH, 3Hasi KOOPAUHATEI
LEHTPa U TOYKU OKPY>KHOCTH, COCTABJIATh YPAaBHEHUE
IIPSIMOM IO KOOPJAUHATAM JIBYX €€ TOYEK;

-pemaTh NpocTeHIIne 3a1a4d METOI0M KOOPIUHAT.

-OBJIa/IETh
KOOP/IMHATHBIM
METOOM peIIeHUs
3ajJja4 Ha BBIUUCIICHUE
U JIOKA3aTeNbCTBO;
-IPUOOPECTH OMBIT
MCTIOJIb30BAHUS
KOMIIbIOTEPHBIX
poTpaMM ISl aHATTN3a
YaCTHBIX CIIy4aeB;
-B3aMMHOTO
PacIoyIoKeHus
OKPY>KHOCTEH U
HPSIMBIX;

-puoOPECTU OMBIT
BBINOJIHEHUS! IPOEKTOB.

CooTHoIeHHsI | -ONEPUPOBATH Ha 0A30BOM YPOBHE MOHATUAMHU: CHHYCA, -BBIYHCIISITH TUIOIIAH
MEKIY KOCHHYCA U TaHT'€HCa YIJIOB; ¢buryp, cocraBIeHHbIX
CTOPOHAMM H -IPUMEHSATH OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO U3 IByX U Ooiee
yriaammu IpU PELICHUH 33/1a4 Ha HAXOXKACHUE OJHOM IPSIMOYTOJIbHUKOB,
TPEYroJibHUKA. | TPUTOHOMETPUYECKON (PYHKIMH Yepe3 APYyryo; HapaJuIeIorpaMMoB,
CkansipHoe -1300pakaTh YroJl MeXy BEKTOpPaMH, BEIYUCIIATh TPEYroJIbHUKOB, Kpyra
npou3BeleHNe | CKAIIPHOE MIPOU3BEICHNE BEKTOPOB; U CEKTOPA;
BEKTOPOB -HaXOJMTh YIJIbl MEX]y BEKTOpPAaMH, UCHOIb3Ys (HOpMYITy -BBIYUCIISITD TUIOIIAH
(14 acos). CKaJIIPHOTO TIPOM3BEICHUS B KOOPMHATAX; MHOTOYTOJIbHUKOB,
-IPUMEHSATh TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB; UCHOJIb3Yysl OTHOLICHUS
-IPUMEHATH (POPMYITY IIJIOUIAIA TPEYTOIbHUKA: PaBHOBEIMKOCTHU H
1 . PaBHOCOCTaBJIEHHOCTH;
S=-absina
2 -IPUMEHSTh
-pemaTh MpoCTENIINE 3a1a4l Ha HaX0XAEHNE CTOPOH U anredpanvecKuii u 5
YIJIOB TIPOU3BOJIBHOTO TPEYTOIbHHKA. TPHUTOHOMETPHHECCKHH
MaTepual npu
pelIeHn! 3aa4 Ha
BBIUHCIIEHHE UI0IIAJIeH
MHOTOYTOJIbHUKOB,
nproOpecTH OMBIT
MIPUMEHEHHS
anreOpanvyecKkoro u
TPUTOHOMETPHUYECKOTO
anmapara npu
pereHuH
reOMETPHUYECKUX
3amad.
Jumna -OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMHU MIPABUIILHOTO | -BBIBOJUTH POPMYITY

OKPY/KHOCTH M

MHOTI'OYT'OJIbHHUKA, -

JJIsL BBIYUCIICHUSA yIJIa

5




II0MAAb MPUMEHSTHh (HOPMYITY 7Sl BRIYUCIICHUS yTiia MPAaBUIBHOTO | MPaBWJIBHOTO N-
Kpyra N-yroJbHUKA; - | yrompHUKA U
(12 acoB). IPUMEHSTH (DOPMYITBI TUIOIIAIU, CTOPOHBI TPABMIILHOTO MIPUMEHSATD €€ B
MHOT'OYTOJIbHHUKA, Paliyca BIMCAHHOW U OITMCAHHOW nporiecce perieHus
OKPYKHOCTH; 3ajay;
OPUMEHATH (OPMYJIBI ITTHHBI OKPYKHOCTH, JYTH MIPOBOJTUTH
OKPY>KHOCTH, IIJIOLIa i Kpyra U KPYyroBOTO CEKTOpa; JI0Ka3aTeIbCTBA
UCTIOJIB30BaTh CBOMCTBA U3MEPEHUS JIIHH, YTIIOB IIPH TeopeM o hopmyiie
pELICHUHN 33/1a4 Ha HAXOXKJICHHUE JITUHBI OTPE3Ka, TPaJyCHOM | IJIOLIa i, CTOPOHBI
MEpHI yIIIa; MPaBUIHLHOTO
BBIUUCIISTH IUIOMIAIN TPEYTOJbHUKOB, MPSIMOYTOJIBLHUKOB, MHOTOYTOJIbHUKA,
Tpareuii, KpyroB U CEKTOPOB; panuyca BIHCaHHOW U
BBIUUCIIATH ITMHY OKPY)KHOCTH ¥ JUTHHY IYTH OKPYXXKHOCTH; | OMUCAHHOU
BBIYUCIISATH JUTHHBI IMHEHHBIX 2JIEMEHTOB (DUTYP U UX YTJIbI, | OKPY)KHOCTH H
UCIIOJB3YS U3yUeHHBIE (DOPMYITBL. CIICZICTBUI U3 TEOPEM U
B noBceHeBHOI1 ;KH3HH U NIPU U3YYE€HUH TPYTHX MPUMEHSTh UX TPU
NMpeIMeTOB: PEIIaTh MPAKTHUCCKHUE 33]Ia4H, CBSI3aHHBIC C peILIeHUH 331a4;
HAXO0XJICHUEM T€OMETPUICCKUX BEITUIHH. pemiaTh 3aa4n Ha
JI0Ka3aTeNbCTBO C
MCTIOJIb30BaHUEM
bopMyIl JIIUHBI
OKPY>KHOCTH | JIJTHHBI
IYTH OKPY>KHOCTH,
dbopMy TUTOIIa ek
dburyp.
JBUzKeHUS -ONepUPOBATh Ha DA30BOM YPOBHE MIOHATUSIMH OTOOPAKCHUS | -TIPUMEHSATH CBOMCTBA
(8 wacoB). | TUIOCKOCTHU HA ceOS U IBUKCHUS; JIBYDKEHHUS TIPH
-ONepPUPOBATh Ha DA30BOM YPOBHE TIOHATHUSIMH OCEBON U pEIICHNH 33]1aY;
[EHTPaIbHOW CUMMETPUH, TapajlieIbHOTO MePeHoca, MPUMEHSITh TOHSATHS:
MIOBOPOTA; oceBasi M [IEHTpaJIbHAS
-pacro3HaBaTh BU/IbI IBIKEHUM; CUMMETpPHUS,
-BBITIOJTHATH MTOCTPOCHUE JBMKCHUN C TIOMOIIIBIO IUPKYIISA U | TTApaJUIeITbHBIHA
JUHENKH, OCYIIECTBIATH Ipeodpa3oBanue GUryp; MEPEeHOC U MOBOPOT
-pacro3HaBaTh M0 YepTeKaM, OCYIIECTBIATh TSl PEIICHUH 3a/1a4.
npeoOpazoBaHus (GUTYpP C TOMOIIBI0 OCEBOWH U
[EHTPAILHOW CHMMETPHH, TTapaJuIeTIHLHOTO TIepeHoca 1
IOBOPOTA.
IMoBTOpeHue -IIPUMEHSTH TIPY PEIICHUH 33/1a4 OCHOBHBIC COOTHOIIICHUS
Kypca MEXJ1y CTOPOHAMH U YTIIaMU MPSIMOYTOJIBEHOTO U
IJIAHUMETPUM | TIPOU3BOJIHLHOTO TPEYTOJIBHUKA;
(6 yacoB). -IIPUMEHSTH (POPMYIIBI IIIOMAAN TPEYTOIbHUKA.

-penaTh TPEYroabHUKHU C IIOMOIIBI0 TEOPEM CUHYCOB U
KOCHHYCOB,

-IPUMEHSATH MPU3HAKH PAaBEHCTBA TPEYTOJbHUKOB MTPH
pELIEHNN TEOMETPUYECKUX 3a/1aY,

-IPUMEHSTH MPU3HAKHU OO0 TPEYTrOJbHUKOB MTPH
pELIEHNN TEOMETPUYECKUX 3a/1a4,

-OIpeIeNSTh BU/Ibl YUETHIPEXYTOJIbHUKOB U UX CBOMCTBA,
-ACIOJIB30BaTh (YOPMYJIBI TIIOMAAEH GUTYp JUIs
HaXO0XICHUS X IJIOLIA/IH,




-BBIIMIOJIHATH UCPTCK 10 YCIIOBUIO 3a/1a4H, pCUIATb
MPOCTEUIINE 3a7a4H 110 TeMe «YHeThIpeXyroabHUKN)
-HCMOJIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTOJIbHUKA,
OMKMCAHHOTO OKOJIO OKPYHOCTH; CBOMCTBO YIJIOB
BIIMCAHHOTO YCTBIPCXYI'OJIbHUKA IIPpU PCIICHHUU 3a/1a4,
-HCII0JIb30BaTh (POPMYIIBI JJTMHBI OKPY>KHOCTHU U IYTH,
IUIOLIA/I Kpyra U CEKTOpa IIpH pEeLIeHNUH 3a/1a4,

-penaTth reoMeTpUYeCcKre 3aa4u, OMUpasich Ha CBOMCTBA
KaCaTCJIbHBIX K OKPYXHOCTH, IIPUMCHAA JOINOJIHHUTCIbHBIC
MOCTPOCHHUS, aNredpandeckuii ¥ TPUrOHOMETPUUECKUN
amnrmapar,

-IPOBOJUTH OIEPALMU HAJl BEKTOPaMH, BBIYUCIATD JJIMHY U
KOOPJAMHATHI BEKTOPA, YTOJl MKy BEKTOPAMH,
-pacro3HaBaTh YpaBHEHHs OKPY>KHOCTEH U MPSIMON, YMETh
HUX HCIIOJIB30BaTh,

-HCII0JIb30BAaTh MPUOOPETEHHbIC 3HAHUS U YMEHUS B
HpaKTI/I‘IeCKOf/’I ACATCIBbHOCTU AJId PCIICHUA ITPAKTHYCCKUX
3a7la4, CBA3AHHLIX C HAXO0XJICHHUEM I'COMCTPUUCCKHUX
BEJIMYKH.

Coaep:xanue y4eOHOro mpeamera.

I'eomempus — OIUH W3 BAXXHEMIINX KOMIIOHEHTOB MaTEMaTHYECKOIO
oOpa3oBaHMs, HEOOXOAMMBIM i NPUOOPETEHUST KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE U MPAKTUYECKU 3HAUMMbIX YMEHUHN, ((OPMUPOBAHUS A3bIKA ONMCAHUS
O00BEKTOB OKPYKAIOLIETO MUPA, ISl pA3BUTHUS IPOCTPAHCTBEHHOTO BOOOpaKEHUS U
VUHTYUIMM, MaTEMaTU4YECKOM KYJbTYpbl, JUISI 3CTETUYECKOTO BOCHUTAHUS
oOyuvaronuxcs. M3ydeHue reoMeTpuM BHOCHUT BKJIQJ, B PAa3BUTHUE JIOTHYECKOTO
MBIILIEHUSA, B (POpMUPOBaHKE MOHATHS I0KAa3aTEIbCTBA.

B kypce reomerpun 8 Kiacca M3y4arOTCs HamOOJEe BaKHbIE BUIbI YEThI-
PEXYTOJBHUKOB -TapajuieorpaMM, MPsIMOYTOJIbHUK, poMO, KBajpaT, Tpareuus;
na€Tcsl MpencTaBlIeHHE O (urypax, oONajarolUX OCEBOM WIM LEHTPaJbHOU
CUMMETPHUEHN; pacluupsioTcd W YIIyONIsIloTcd TOJIydeHHble B 5—6 Kiaccax
OpeJCTaBlICHUs OO0yJarommxcs 00 M3MEpPEHWHM U BBIYMCICHUU IUIOMIAJIEH;
BBIBOJATCA  (OpMyJbl  IUIOIIAJEH  OpSIMOYTOJIbHMKA,  Mapajuiesorpamma,
TPEYTOJIbHUKA, TPAllelNn; JOKA3bIBA€TCS OJHA U3 IJIaBHBIX TEOPEM I€OMETPUH —
teopemy  Iludaropa; BBOOUTCS  MOHATHE  TOJOOHBIX  TPEYTOJIbHUKOB;
paccMaTpuBalOTCS MPU3HAKH MTOI00MS TPEYTOIbHUKOB U MX IPUMEHEHUS; JIeTaeTcs
NIEPBBIN IAr B OCBOEHUH YYAIUMKCS TPUTOHOMETPUYECKOTO anmnapara reOMEeTpUu;
pacUIMpSIIOTCS CBEJIEHUS 00 OKpPY>KHOCTH, MOJIyYEHHbIE yYalllMMHUCS B 7 KIIAcce;
U3Yy4aroTcs HOBbIE (DaKThl, CBSI3aHHBIE C OKPYKHOCTHIO; 3HAKOMSITCSL 00yJarouumecs
C YETBIPbMS 3aMeYaTeIbHBIMU TOUYKAMH TPEYTOJIbHUKA; 3HAKOMATCS 00yUaromuecs
C BBINIOJIHEHUEM JCHCTBUN HaJl BEKTOPAMH KaK HAINpPaBJIECHHBIMU OTPE3KaMH, UTO
BAXKHO JIJI1 IPUMEHEHUSI BEKTOPOB B (DU3UKE.




1. IloBTOpenne Kypca reomerpuu 8  kaacca (4 yaca).
IInowaov uemvipexyzonvnukos. Illpusnaku nooobus mpey2oaibHUKOS.
Teopema [lugpazopa. Bnucanuas u onucannas oKpy*#cHOCMU.

2. BekTopsl (12 yacoB).

llonsmue eexmopa. Pasencmeo eexmopos. Omrnaodvieanue 6ekmopa om
oannoti mouxku. Cymma 08yx eexkmopos. llpasuno napannenoepamma. Cymma
HEeCKONbKUX 6eKMOopos. Bviuumanue éexmopos. Ymnoowcenue eexkmopa na 4ucio.
IIpumenenue eexkmopos k peuwienuio 3a0ay. Cpeouss TuHus mpaneyuu.

Henab: HAyYUTh ydaluxcs BbINOJIHATH JEHCTBUA HaJl BEKTOPAMU KaK
HaIpPaBJICHHBIMUA OTPE3KaMH, YTO BaXXHO I IPUMEHEHUS BEKTOPOB B (pU3HKeE;
MO3HAKOMHUTH C UCIIOJIb30BAHUEM BEKTOPOB M METO/1a KOOPAUHAT MPHU PELICHUN
F€OMETPUYECKUX 3a/aY.

Ha npumepax mokassiBaeTcsi, KAk BEKTOPbI MOTYT PUMEHSATHCS K PEILICHUIO
reoMeTpUYEeCcKUX 3a1a4. JleMoHcTpupyetcs 3pPpeKTUBHOCTD TPpUMEHEHUS (POpMyIT
JUISL KOOPAMHAT CEPEIUHBI OTPE3KA, PACCTOSIHUS MEXIY ABYMs TOUKAMH,
YPaBHEHUI OKPYXHOCTH U MPSIMOM B KOHKPETHBIX T€OMETPUUYECKHX 3a]1a4axX, TEM
caMbIM JaeTcs MpeiCTaBIeHHE 00 N3YYeHUH F€OMETPUUECKUX (QUTYpP C TOMOULIbIO
METOJI0B aJIr€OpBhl.

3. Metoa koopaunat (10 yacos).

Pasnooicenue sexmopa no 086ym nexonnuneaprvim eekmopam. Koopounamuol
séexmopa. Ilpocmetiwue 3a0auu 6 koopounamax. Pewenue 3a0au memooom
Koopounam. Ypaenenue oxpyscHocmu. Ypagnernue npsamou.

He.]'lb: HAY4YUTb YHAIIUXCs BBIIIOJHATD I[GﬁCTBPIH HaJl BCKTOpaMH KaK
HaIlpaBJICHHBIMH OTPC3KaAMM, YTO BAKHO TJIA IPUMCHCHHA BCKTOPOB B (I)I/IBI/IKC;
IMO3HAKOMMUTD C UCIIOJIb30BAHUCM BCKTOPOB U MCTOAAd KOOPpAUHAT IIpU PCIICHUHU
IrcoOMCTPHUUCCKHUX 3a1a4y.

BekTop onpenensercs Kak HanpaBJICHHbIA OTPE30K U ACUCTBUS HaJ BEKTOPAMHU
BBOJISAITCA TaK, KaK 3TO MPUHATO B (PU3HKE, T. €. KAK ACHCTBUS C HAIIPABICHHBIMU
otpe3kaMu. OCHOBHOE BHUMaHUE JAOJKHO OBITh YAEJIEHO BhIpA0OTKE YMEHUIN
BBITNIOJIHATH ONEPALMY HaJl BEKTOpaMU (CKJIaJbIBATh BEKTOPHI IO MIPpaBUIIaM
TPEYroJIbHUKA U NapajljIesIorpaMMa, CTPOUTh BEKTOP, PaBHBII pa3HOCTH JBYX
JAHHBIX BEKTOPOB, a TAKKE BEKTOP, PABHBIN IPOU3BEACHUIO JAHHOTO BEKTOpa Ha
JTAHHOE YHCJIO).

Ha npumepax nokasbiBaeTcsi, Kak BEKTOPbI MOTYT PUMEHATHCS K PEIICHUIO
reoMeTpudeckux 3anaad. leMonctpupyercs 3pGheKTUBHOCTh MPUMEHEHHS (OPMYIT
JUTSL KOOPAMHAT CepEeUHBI OTPE3Ka, PACCTOSIHUS MEXKIY ABYMs TOUKAMH,
ypaBHEHUHN OKPYXHOCTH U MPSIMON B KOHKPETHBIX FT€OMETPUUYECKUX 3a]layaxX, TEM
CaMbIM J1aeTcs MPEACTaBICHUE 00 U3YUEHUH Fr€OMETPUUECKUX (PUTYp C TOMOIIIbIO
METOJIOB ajareOphl.

4. CoOoTHOLIECHHE MEXK1Yy CTOPOHAMH M YIJIaMH TpeyroabHuka (14 yacos).



Cunyc, kocunyc u mamneenc yaaa. Teopema o niowaou mpey2onvHuKa.
Teopemwl cunycos u kocunycos. Pewenue mpeyzonvnukos. Hzmepumenvrole
pabomul. CkanapHoe npoussederue eekmopos. CKansipHoe npouzeeoenue 8
Koopounamax. Mzmepenue paccmosinus medxcoy obvekmamu bypsmuu.

Heab: pa3BuTh yMEHUE YUaIUXCS MPUMEHATh TPUTOHOMETPUUECKHUH anmnapar rnpu
pelIeHUN TeOMETPUUECKUX 3a/1au.

Cunyc u kocunyc mo6oro yria ot 0 ° 1o 180 ° BBOAATCS ¢ MOMOIIBIO €AUHUYHOMN
IOJIYOKPYXKHOCTH, IOKa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB U BBIBOJUTCS
eme oaHa GpopMyIia IIOMaau TPEYroIbHUKA (ONOBMHA TPOU3BEICHHS BYX
CTOPOH HA CHHYC YIJIa MEKIy HUMH). DTOT arapar IPUMEHSIETCS K PELICHHIO
TPEYTOJILHUKOB.

CkansipHOE IPOU3BEJICHUE BEKTOPOB BBOJAUTCS KaK B (u3HKe (IPOU3BEACHUE JITUH
BEKTOPOB Ha KOCUHYC yrila MeXAy HUMHM). PaccmaTpuBaloTcsi CBoicTBa
CKaJIIPHOT'O MPOU3BEACHUS U €r0 IPUMEHEHUS TPU PEIICHUN T€OMETPHUUECKUX
3ajadq.

OCHOBHOE BHUMAaHHE CJICAYET YACIUTh BRIPAOOTKE MMPOYHBIX HABBIKOB B
PUMEHEHUN TPUTOHOMETPUYICCKOTO aIapara Mpu PelicHHH FeOMETPHISCKHUX
3aad4.

5. lnuMHa OKPYKHOCTH U IIomaab kpyra (12 gyacos).

Ipasunvubiit MHocoyeobHUK. OKPYHCHOCMb, ONUCAHHASL OKOJIO NPABUTbHO2O
MHO20Y20NbHUKA U BNUCAHHAS 8 NPABUTILHBLI MHO20)20AbHUK. Dopmyabl O/
BbIYUCTICHUS NIIOWAOU NPABUTLHO20 MHO20V20JIbHUKA, €20 COPOHbL U paouyca
BNUCAHHOU OKpYHcHOCIU. [{nuna okpysicHocmu. Ilnowaos kpyea u Kpyeoeozo
cekmopa.

HCJII): paCciMprUTh 3HAHHUC yHalIUXCA O MHOT'OYT'OJIbHUKAX, PaCCMOTPCTh IMOHATHA
JJIMHBI OKPYKHOCTH U INIOIIAAN KpyTra U (bOpMy.TIBI JJIA UX BBIYHUCJIICHUA.

B Havame TeMBl Jaercs OINpenelieHUWE IMPABUIBHOTO MHOTOYIOJIbHUKA W
paccMaTpHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMHCAHHOW OKOJIO MPaBUIBLHOTO
MHOIOYTOJIbHUKAa M BOMCAaHHOM B Hero. C MOMOIIBIO OMUCAHHOW OKPYXHOCTHU
peILIarTCs 3a4a4u O IMOCTPOCHUU MPABUIIBHOTO LIECTUYTOJIBHUKA U ITPABUIBHOIO
2N-yroJIbHHUKA, €CJIA JIaH TTPABUIIHHBIN N-YTOJIbHUK.

@opMyJibl, BBIPAKAIONIME CTOPOHY MPABWIBHOTO MHOTOYTOJBHHKA W Paguyc
BIIICAHHOM B HEro OKPYKHOCTH 4Yepe3 paauyC OMNUCAHHOM OKPYKHOCTH,
UCIIOJIB3YIOTCS PU BbIBOIE (DOPMYJT JUTMHBI OKPYKHOCTH U IUIOIIAAU Kpyra. BeiBo
OMMUPAETCA HA MHTYUTHUBHOE MPEIACTABICHUE O Mpenesie: MpU HEOrPaHUYEHHOM
YBEIMYEHUHU 4YHUCIA CTOPOH IIPAaBWJIBHOIO MHOTOYIOJIbHMKA, BIIMCAHHOTO B
OKPY’KHOCTb, €T0 IIEPUMETP CTPEMUTCS K JUIMHE dTOM OKPYKHOCTH, a TUIOIIAIb — K
IUIOIIAINA KPYra, OTPAHUYEHHOI'O0 OKPYKHOCTBIO.

6. JABu:kenus (10 yacos).



llonamue osuocenus. Ceoticmea Osudicenuu. Ilapannenvruvlti nepexoc.
Ilosopom. Buovwl dsudicenuti npu npoekmuposanuu 8 bypamuu.

He.]'[b: ITO3HAKOMUTL YYaIIUXCA C IMOHATHCM IAOBUXCHHUSA KU CrO CBOﬁCTBaMH, C
OCHOBHBIMH BHUJIaMH I[BI/I)KCHI/H?I, CO B3aMMOOTHOIIICHUSIMU HAJIO)KCHUM U I[BI/I)KGHI/H?I.

JIBr>keHME TUIOCKOCTH BBOJUTCA KaK OTOOpakeHHWE IUIOCKOCTH Ha ceOsl,
COXPAHSIOIIEE PACCTOSIHUE MEXAY TouKamu. [Ipy paccMOTpeHnH BUIOB JBHKECHUN
OCHOBHO€ BHMMAaHHE yJIEJSETCS TOCTPOSHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB IPH OCEBOM M IEHTPAJBHON CUMMETPUSX, NapajlyIeIbHOM
nepeHoce, moBopoTre. Ha 3¢dekTHpIX mpuMepax IOKa3bIBaeTCs NTPUMEHEHUE
JBUKEHU MTPU PELIEHUU T€OMETPUUECKUX 3aa4.

[loHsiTue HaAIOXXEHUS OTHOCUTCS B AJaHHOM KYpPCC K YHCIY OCHOBHBIX TIOHSITUH.
I[OKa?)BIBaeTC}I, YTO IIOHATHA HAJIOKCHUA U IBHXKCHUA ABJIAIOTCA OKBHUBAJICHTHBIMM .
J000€ HAJIO)KCHUE SBISCTCS ABHMOKCHHCM IINIOCKOCTH H 06paTHO. I/ISYIIGHI/IG
J0Ka3aTcjJabCTBA HC SABJIAIOTCA O6$I321T€J'IBHBIM, OoHAaKO CJICAYCT pacCMaTpuBaTb
CBSI3b MOHSATHM HAT0KCHUS U JABHUKCHMUA.

7. TloBTopenue (6 yacos).

HCJII): ITIOBTOPCHHUC, 0606IHGHI/IC N CUCTCMaTHu3alusa 3HaHHﬁ, YMGHI/Iﬁ M HAaBBIKOB 3a
KYypC IrecOMCTpUN 9 KJ1IacCa, pCICHUC 3a/1a4 110 BCCM TCMaM, IIPUMCHCHHC NU3YUCHHBIX
CBOMCTB B KOMILJICKCE IIpu pCUHICHHUHA 3a/1a4.
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KaJIeHI[apHO-TeMaTI/I‘IeCKOE INJIAHUPOBAHMUE.

1 yeTBepTH 2 4eTBepPTh 3 yeTBepTH 4 yeTBEpPThH HUTOr0
KoanuecTBO
8 8 10 8 34
Heaelb
KoaunuecTBO
4acoB B 2 2 2 2 2
HeIeJII0
KoanuecTBO
4acoB B 16 16 20 16 68
4eTBepPTh
KonTtpoabHbie 1 1 2 1 6
padoThI + urorosast

OCHOBHBIMM METOJIaMH IPOBEPKHU 3HAHUI U YMEHHUN y4aIIUXCs 10 MATEMAaTHKE
SBIIIIOTCA YCTHBIM ONpOC M NUChbMEHHbIE paboThl. K mnuceMeHHBIM (opMam
KOHTPOJII ~ OTHOCATCSA: MAaTEMaTUYECKUE JHUKTaHTBl, CAMOCTOSTEIbHBIE U
KOHTPOJIbHBIE paboThl, TeCThl. OCHOBHBIE BUJbI MPOBEPKU 3HAHUU — TEKyIlas U
uTorosasd. TekyIas MpoBepKa MPOBOAUTCS CHUCTEMATHYECKH U3 YpPOKa B YpOK, a
UTOTOBas — MO 3aBEPIICHUH TeMbl (pa3zena), MKOJbHOIro Kypca. Hike npuseneH
rpauK KOHTPOJBHBIX PAadOT JJIsl IPOBEPKU YPOBHS C(HOPMUPOBAHHOCTU 3HAHUU U
YMEHUH ydaluxcs MOocie U3y4eHHUs KaXK10i TEMBI U BCErO Kypca B LIEJIOM.

Y4eOHO — TEeMAaTHYECKUI TIJIAH

Komnuectso
Ne n/nt Ha3zBanue pa3znenos Kosecrso KOHTPOJIbHBIX
4acoB pabor

1 IToBTOpEeHUe Kypca reoMeTpuH 8 Kiacca 4 -

2 BexTopsl 12 1

3 MeTto KoopAHHAT 10 1

4 CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa 14 1

5 JUIMHa OKPY>KHOCTH M IIJIOLIa/lb KpyTa. 12 1

6 JBr>xeHue 10 1

8 [ToBTOpenwue. Pemenwue 3amad. 6 1

Wroro: 68 6

I'padpuxk KOHTPOJBHBIX padoT
No Tema Cpoku

1 Bxonnas amarHoctuka 3a Kypc reOMeTpuu 8§ Kjacca. Il Heoensn cenmaopsn
2 KonTponbnas padota Ne 1 o reme «BekTopsi». IV nedens okmaopa
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3 KonTponbaas pabota Ne 2 1o teme: «MeTo1 KOOpIuHAT | nedens oexaops
4 KonTponbaas padora Ne 3 «CkanspHOe Mpon3BeICHIE BEKTOPOBY. Il neoena ¢pespana
5 Kontponbhas padora Ne 4 no teme «lyinHa OKpy»XKHOCTH U | Hedensn anpensn
TUTOMIA/Ib KPYyTa.
6 Kontponbhas padota Ne 5 «JIBikeHus». Il nHeoena masn
7 ATtrectanimonHas paboTa 3a Kypc reoMmerpuu 9 Kiacca. Il nedensa masn
KaJIEHI[apHO'TeMaTH‘IECKOC IJIAHUPOBaHHUE.
Ne | Tema ypoxa (1abop u npakt padora) | Koo | Hdara Jomarnee npUMeYaHue
Ypo YCCTB 1o 1o 3aJaHueC
Ka 0 wiany | gakry
qaCoB
1 [ToBTOpEHue: MUIOIAND 1 5.09 Ne 403, 452, 468
YETHIPEXYTOJIbHUKOB.
2 IMoBTOpEHHE: IUIONIAAb TPEYTOIbHHKA. 1 8.09 Ne 480, 495, 541
3 IMoBropenue: mwiomamy Guryp. 1 12.09 Ne 591, 633, 653
4 Bxoonasa ouaznocmuka 1 15.09 No 546, 631, 645
5 Amnanus. [TorsTue BekTopa. PaBeHcTBO 1 19.09 PT Ne 112, Ne 739,
BEKTOPOB.
6 OTKITagpIBaHIE BEKTOpPA OT TAHHOH TOYKH. 1 22.09 PT Ne 114, Ne 747,
7 Cymma nByX BeKTOpoB. I[IpaBuiio 1 26.09 PT Ne 115, Ne 749,
TPEYrOJIbHUKA.
8 1 29.09 PT Ne 117, Ne 759,
CyMMa HECKOJIbKHX BEKTOPOB.
9 3akoHBbI CiI0KeHus1 BeKTopoB. [IpaBuiio 1 3.10 PT Ne 113, Ne 755,
HapauiesorpaMma.
10 BrluntaHue BEKTOPOB. 1 6.10 PT Ne 116, Ne 757,
11 Pemenue 3ama4 o teme «ClioKeHne u 1 10.10 Ne 768, 770, 761
BBIYHTAHHE BEKTOPOBY.
12 YMHOKEHHE BEKTOpa HA YHCIIO. 1 13.10 Ne 775,776, 781
13 IIpousBeneHne BeKTOpa Ha YKCIO. 3aAa4H. 1 17.10 Ne 780, 781, 787
14 [IpuMeHeHHe BEKTOPOB K PELICHUIO 33/a4. 1 20.10 PT Ne 131 - Ne 135
15 CpenHss TUHAS TPANCeIHH. 1 24.10 Ne 794, Ne 798
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16 KontpoasHnas padora Ne 1 mo teme 27.10 PT Ne 140 - Ne 143
pbI»

17 Amnanms. Pa3noxeHue BEKTOpa 10 JByM 7.11 PT Ne 13 - Ne 21
HEKOJUTHHEAPHBIM BEKTOPaM.

18 Koopaunats! BekTOpa. 10.11 PT Noe 22 - Ne 28

19 IIpocreiimue 3ana4u B KOOpAXHATAX. 14.11 Ne 916, 920, 926

20 CBsi3b MEX]ly KOOPJMHATAMH BEKTOpPA U 17.11 Ne 917,922, 928
KOOpAMHATAaMH €r0 Hadajla ¥ KOHIIA.

21 Pewenue npocreimmx 3aga4 B 21.11 Ne 930, 932,934
KOOpANHATAX.

22 YpaBHeHUE TMHUN HA TIOCKOCTH. 2411 Ne 936, 938, 940

23 YpaBHEHUE OKPYKHOCTH. 28.11 Ne 959, 962, 964

24 YpaBHeHUEe HPSMOii. 1.12 Ne 972,974,976

25 B3anmHOe pacnonokeHne IByx 5.12 Ne 978, 979, 970
OKPYXHOCTEH.

26 Konrpoabnas padora Ne 2 mo reme: 8.12 Ne 990, 992, 996

T KOOPAMHAT.

27 Amnamus. CuHyc, KOCHHYC, TaHTeHC, 12.12 Ne 1011, 1012,
KOTaHIeHC YyTJIa.

28 OCHOBHOE TPUTOHOMETPHUECKOE 15.12 Ne 1016, 1017,
ToX1ecTBO. DOpMyIIBI IPUBEICHUSI.

29 DopMyIIbl U1 BBIYUCIECHHUS KOOPAUHAT 19.12 PT No 38 - Ne 44
TOYKH.

30 Teopema o TTomaN TPEYTONBHUKA. 22.12 Ne 1020, 1022,

31 Teopema cuHYCOB. 26.12 Ne 1025, 1027,

32 TeopemMa KOCHHYCOB. 29.12 Ne 1030, 1031,

33 PeriieHre TpeyroapHUKOB. 9.01 PT Ne 48, Ne 1029,

34 WzmepurensHbie paboTHI. 12.01 PT Ne 45, Ne 1038,

35 Yroi Mex Iy BEKTOpaMH. 16.01 Ne 1040 - Ne 1043

36 CKasipHOE POM3BEICHUE BEKTOPOB. 17.01 PT Ne 56, Ne 1044,

37 CkasipHOE POM3BEACHHE B KOOPAUHATAX. 23.01 Ne 1050, 1052,
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38 CKasipHOE IPOM3BEACHHE B KOOPAUHATAX. 26.01 Ne 1068, 1069,
3amaun.

39 CBOWCTBO CKaJISIPHOTO MPOU3BEACHHS 30.01 PT Ne 57 - Ne 60
BEKTOPOB.

40 Konrpoabhasi padora Ne 3 mo teme 2.02 OI'D,B 23, Ne 15 -
«CxkaJisipHoe mpou3BeeHuEe BEKTOPOBY.

41 . 6.02 PT Ne 61-63, Ne
Amnanu3. [IpaBuiabHbIA MHOTOYTOJBHUK.

42 OKpYXHOCTB, OITMCAHHAS OKOJIO 9.02 Ne 1084 - Ne 1086
MPaBUJIBHOTO MHOTOYTOJIbHHUKA.

43 OKpYXHOCTb, BIHCaHHAS B IMPaBIIbHBIN 13.02 PT No 64 - Ne 66
MHOTOYTOJIbHHUK.

44 DOpMyITHL TS BEIYUCIICHHS TUTOIIAAN 16.02 Ne 1087, 1088,
MPaBUJIBHOTO MHOTOYTOJIbHHUKA, €TI0
CTOPOHBI U pajinyca BIHCAHHON
OKPYKHOCTH.

45 [MocTpoeHue nMpaBUIBEHBIX 20.02 PT Ne 67 - Ne 69
MHOTOYTOJIbHUKOB.

46 JluHa OKPY)KHOCTH. 27.02 Ne 1092, 1094,

47 Pemrenue 3agad o teme «JlmmHa 1.03 PT Ne 74, Ne 1104,
OKPYKHOCTHY.

48 [Tnomane kpyra. 5.03 Ne 1114, 1116,

49 Pemienue 3amau mo teme «Ilnomiaas Kpyray. 12.03 PT Ne 83, Ne 1121,

50 15.03 Ne 1148, 1149,
[Tnomans KPyroBoro ceKTopa.

51 Pemenne 3amay o reme «Ilnomans 19.03 No 1153, 1152,
KPYrOBOTO CEKTOPay.

52 Kourpoabuas padora Ne 4 no reme 22.03 Ne 1155, 1156,
«/IJIMHA OKPYKHOCTH M IJIOIIAAL KPyra».

53 Amnanuz. OtoOpakeHHe IIIOCKOCTH Ha cedsl. 2.04 PT Ne 86 - Ne 91

54 OTtoOpaxeHue IOCKOCTH Ha cebs1. 3agaui. 5.04 Ne 1162 - Ne 1165

55 ITonstre nrxenus. CBoMCTBa NBMKCHUI. 9.04 Ne 1170 -Ne 1174

56 Pemenue 3amaq o teme «IloHsTHE 12.04 O3, B 24, Ne 15 -
JIBIDKCHUSI.

57 HanosxxeHust 1 TBHIKSHUSL. 16.04 Ooro, B 25, Ne 15 -
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58 . 19.04 OI'D, B 26, Ne 15 -
TTapannenbHbli IEpEHOC.

59 Perienue 3amau no teme «IlapamienbHblit 23.04 OID, B 27, Ne 15 -
MIEPEHOCY.

60 IToBopor. 26.04 PT Ne 93 - Ne 97

61 Perenne 3amau o teme «[loBopoT». 30.04 PT Ne 99 - Ne 104

62 Konrposabsnas padora Ne 5 mo teme: 3.05 PT Ne 106 - Ne 110
« JIBHKCHHUA».

63 Amnanus. [ToBTOpeHHE: BEKTOPEHI. 7.05 Ora,B 28, Ne 15 -

64 IloBTOpeHue: MeTox KOOPIUHAT. 10.05 OI'D,B 29, Ne 15 -

65 IToBTOpeHue: cKalsspHOE NPOU3BEICHUE 14.05 OI'D, B 30, Ne 15 -
BEKTOPOB.

66 IToBTOpEHUE: ATMHA OKPYKHOCTH H 17.05 OI2,B31,Ne 15 -
IUIOLIAb KPYTa.

67 ATTecTallMoHHAsi pabdoTa 3a Kypc 21.05 OI3,B32,Ne 15 -
reomerpum 9 kJjacca.

68 Amnanus. UTOTOBBIE ypOK TO KypCy 24.05

bun 9 Kiacca.
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