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INOACHUTEJIBHASA 3AIINCKA.

HcxomapiMu JOKYMEHTaMU JIJIsl COCTABJICHHSI TAHHOW pabodeil MporpaMMBl SIBIISTFOTCSI:
e OenepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOIO 0OIIero o0pa3oBaHMsl 10 MaTeMAaTHKE, YTBEPKIECHHOTO MPUKA30M
Muno6pa3zoBanus Poccun ot 17.12. 2010 1. Ne 1897.
1. O6pazoBarensHas nporpamma MBOY  «bonbmenypkeeBckoii»y COIL «Kapamaii-CakinoBckast o0miast 001meodpa3oBaTelibHAs ITKOJIAY.
2. yuebOnsiii iian MBOY «bonbmenypkeesckoit»y COII «Kapamaii-CakiioBckast o0mias 001meoopa3oBaTeibHast IIKOJIAY.
Ha 2023-2024 yuebusblii rof.

Y4eOHUKHU:
. I'eomerpust,7 — 9. YueOnuk ams oomeoodpazoBaTenbHbIX yupexaenuit /JI.C. AtaHacsH,
. B.®. byry3os, C.b. Kagomues, Mocksa «IIpocsemenue», 2009 r.

N3yuenune reomeTpru Ha CTYIIEHH OCHOBHOT'O OOIIIET0 0Opa30BaHUs HAMPABIECHO HA JIOCTUKEHUE CIECIYIONIUX LeJIei:
OBJIaleHHe CHCTEMOW MaTeMaTH4eCKUX 3HAaHWN M YMEHUH, HEOOXOAUMBIX JUIsl MPUMEHEHHs B MPAKTUYECKOM NEATEIbHOCTH, U3YYCHUS CMEXKHBIX
JTUCITUTLINH, TIPOJOJKEHUS 00pa30BaHUs;
HHTE/UIEKTYaJIbHOE pPa3BUTHE, (POPMUPOBAHHUE KAYECTB JTMYHOCTH, HEOOXOIUMBIX YEIIOBEKY ISl IMOJTHOICHHOW JKU3HU B COBPEMCHHOM OOIIECTBE:
SICHOCTh MW TOYHOCTHL MbICIH, KpI/ITI/I‘IHOCTI) MBIIIJIICHUA, HUHTYUILHA, JJOTHYCCKOE€ MBINIJICHUE, JJICMCHTHI EU'IFOpPITMPI‘IGCKOﬁ KyJ'II)TypBI,
MPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIOCOOHOCTh K MPEOI0TICHUIO TPYTHOCTEH;
(¢popmupoBanue mnpeacraBiieHHii 00 HUIEAX M METOJaX MATEMAaTHKW KaK YHHUBEPCAJIBHOTO S3bIKAa HAYKM M TEXHUKH, CPEICTBA MOJCITHPOBAHMS
SIBJIEHUM W TPOLIECCOB;
BOCIIUTAHHWE KYJIbTYPhl JIMYHOCTH, OTHOIIIEHUS K MAaTEMAaTHKE KaK K YacTH OOIIeueI0BeuYeCcKOr KyIbTyphl, TOHUMaHUE 3HAUMMOCTH MaTeMaTUKH IS
HAay4YHO-TEXHUYECKOT0 IIporpecca.

HEJIN U 3AJAYN:
o HAyYUTh YJalllUXCs BBINOJHATH JEHCTBUS HAJl BEKTOPAMHU KaK HANPaBICHHBIMU OTPE3KaMHU, YTO BaXKHO JJIsl IPUMEHEHHUS! BEKTOPOB B (DH3HKE;
ITO3HAKOMUTH C MCHOJB30BAHNEM BEKTOPOB M METOJ1a KOOPIMHAT IIPU PEIICHNH F€OMETPUUYECKHX 3a/1a4;
o pa3BUTh YMEHUE IPUMEHATh TPUTOHOMETPUYECKHHN aIlliapaT IIpyU pEeLICHUU T€OMETPUYECKUX 3a/1a4;
o pacUIMpUTh 3HAHUE YYALIUXCS O MHOTOYTOJIbHHUKAX; PACCMOTPETh MOHATHS JJTMHBI OKPYKHOCTH U TUIOIIAAN Kpyra U GOopMyIIbl UX
BBIYHCIICHHUS,
o MTO3HAKOMUTh YYaIIUXCS C MOHATUEM JBUKEHUS U €r0 CBOMCTBAMM, C OCHOBHBIMHU BUJAMU JBUKEHU;
o dopmupoBate UKT komneTeHTHOCTH uepe3 ypoku ¢ anementamu UKT;



o (dbopMUPOBATh HABBIK PA0OTHI C TECTOBBIMU 3aJaHUSIMU;
o MOJITOTOBUTH YYAIIUXCsl K HITOTOBOM aTTeCTalliy B HOBOH (opme.

Oco0eHHOCTH npenoIaBaHus Kypca

B mporpamme UCTIONB3YIOTCS nedacocuueckue mexHoio2uu: TEXHOJIOTUM Ha OCHOBE aKTHBM3AlMU W WHTCHCU(UKAIMH JEATEIHOCTH YYalllUXC,
TEXHOJIOTUM HAa OCHOBE AKTHUBM3AIMM M MHTEHCU(UKAIMHM NEATEIbHOCTH Yy4yalMxcs (CUCTEMbl pa3BUBAIOLIEr0 OOyYEHHs C HAaIPaBICHHOCTHIO Ha
pPa3BUTHE TBOPUECKUX KAUECTB JMYHOCTH); TEXHOJOIMH Ha OCHOBE 3()()EKTHBHOCTH YIpaBJIECHUS M OpraHU3alMyd Y4eOHOTO Iporecca (TeXHOJIOTHS
ypoBHEBOU nuddepeHimanuy 00y4eH!s: Ha OCHOBE 0053aTeIbHBIX PE3YIbTaTOB).

Memoowi:

v METOJIbl OpraHU3allii M OCYLIECTBICHUS y4eOHO-TO3HABATEIBHON JAEATEIbHOCTH: CIOBECHBIN (IUANOr, paccka3d W JIp.); HarJsIHBINA
(oTIOpHBIC CXEMBI, CIIAUABl | JIP.); TPAKTHYSCKUN (YIpaKHEHUs, IPAKTHYECKUE PadOThI, pEIICHHUE 33]a4, MOJICTTHPOBAHUE H JIP.); UCCICIOBATEIIbCKUIA;
CaMOCTOSITENTbHOM paboThI; pabOThI MOJI PYKOBOJICTBOM IIPENoAaBaTers,

v METOBI CTUMYJIMPOBAHUS U MOTHBAILIMU: MHTEPECA K YICHHUIO; J0JITa U OTBETCTBEHHOCTH B YYCHUH;

v METOJIbIl KOHTPOJII M CAaMOKOHTPOJs B 0oOydeHuH: (pOHTANbHAs YCTHas MPOBEpPKa, WHIUBUAYATbHBIA YCTHBIM OMPOC, MHCHMEHHBIN
KOHTPOJIb (KOHTPOJIbHBIE U MMPAKTUYECKHE PaOOThI, TECTUPOBAHHE, TMCEMEHHBIN 3a4€T, TECTHI).

ITnanupyembie pe3yJbTaTbl 0CBOCHHS NPOrPAMMBI

v JIMyHOCTHBIE, MeTanpeMEeTHbIE, NPEeIMETHbIE pe3yNbTaThl yCBOoeHUs1 yueOHoro npenmera. @I'OC ycraHaBiuBaeT TpeOOBaHMS K TpeM
rpyIIaM pe3yJbTaToB OCBOCHUS 00yUaroIMMUC OCHOBHOM oOpa3oBatenbHoi mporpaMMbl OOO: JIMUHOCTHBIM:

v e dopmupoBaHNe OTBETCTBEHHOI'O OTHOIIEHUS K YUEHHI0, TOTOBHOCTh U CLIOCOOHOCTh K CAMOPa3BUTHUIO U CaMO00pa30BaHUIO;

v e OOpMHUPOBAHNE OCO3HAHHOTO, YBAXKUTEIBHOIO U J00pPOKEIATENLHOTO OTHOLIEHUS K JIPYrOMY YEJIOBEKY, €r0 MHEHMIO, TOTOBHOCTh U
CIOCOOHOCTH BECTH JIMAJIOT, IOCTUTATh B HEM B3aUMOIIOHMMAaHUS;

v e DOopMUPOBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHWUM M COTPYJHUYECTBE CO CBEPCTHHUKAMH, B3POCIBIMHU B IPOIIECCE
o0Opa3oBarenbHOM, y4eOHOM, TBOPUECKOM NESITEIBHOCTH.

v MeTranpeamMeTHbIM:

v e CaMOCTOSITENIBHO OIPeNEeNATh e 0O0y4eHUs], U MMyTH UX JTOCTHKEHUS;



v e YMEHHE COOTHOCUTb CBOM JCHCTBUA C IUIAHUPYEMBIM pPE3YJIbTAaTOM, OCYIIECTBISATH KOHTPOJb CBOEH MAEATEIBHOCTH B IIPOLIECCE
JNOCTHKECHHMS pe3yiIbTaTa, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUM C U3MEHAIOLICICS CUTYalUEH;

4 L4 BJ'Ia,I[eTB OCHOBaMH CaMOKOHTPOJIAA U CAMOOLCHKH,

4 e VYMmeHHe OIIPECACIIATh IIOHATHA, CO31aBaThb O606H.[€HI/IH, YCTaHaBJIMBATb aHAJIOTHH, KJ'IaCCI/I(bI/II_[I/IpOBaTB, YCTAaHABJIMUBATL MMPUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKUEC PACCYKIACHUA, YMO3AKIIOUCHU S,

v [TpeMeTHEIM:
4 e BiiajieHre reoOMETpHIECKMMH TTIOHATUSAMMY,
v e Brajnenne OCHOBHBIMHM MAaTE€MaTHYECKUMH YMEHHUSIMH (COCTaBIATH (DOPMYJBI M IIPOBOAUTH MO HMM BBIYUCJIEHHMS, PEIIaTh TEKCTOBBIE

3a/1aud, HCIOJIH30BAHME METO/Ia KOOPJAMHAT Ha IUIOCKOCTH JUJISi pEIICHHUsS 3a7ad; BBIUUCIATH T'€OMETPUYECKHUE BEIIMYMHBI, MPUMEHSATH H3YUYCHHbBIC
CBOMcTBa (Uryp M OTHOILIEHUN MEXIy HUMH; H300pakaTh IUIOCKHE U MPOCTPAHCTBEHHBIE TeOMEeTpudeckue (PUyphl U MX KOHPUTYpallUU, YUTATh
reOMETPUUYECKUE YEPTEIKHU);

v e [[puMeHeHne MpUOOPETEHHBIX 3HAHUN U YMEHUH IS pelIeHUS MPaKTUYECKUX 3a/1a4

v' Moaynb «['eomMeTpus»
v' TeoMeTpusi — OJMH M3 BAXHEHIIMX KOMIIOHEHTOB MAaTeMaTHYECKOr0 0Opa3oBaHMs, HEOOXOAUMAs I MPUOOPETEHUS KOHKPETHBIX

3HaHUN O MPOCTPAHCTBE M MPAKTUYECKH 3HAUYMMBIX YMEHHUH, (OPMHUPOBAHUS SA3bIKA OMHMCAHUS OOBEKTOB OKPY)KAIOILIEro MHpa, IS
Pa3BUTHSI IPOCTPAHCTBEHHOTO BOOOPaKEHHsI U MHTYUIMH, MAaTEMAaTHUYECKON KyJIbTYpbI, Ul CTETUYECKOIO BOCIIUTAHMS YYaIUXCS.
N3yueHne reoMeTpiur BHOCUT BKJIaJl B pa3BUTHE JIOTHUYECKOTO MBILIUIEHUS, B (POPMUPOBAaHHUE MTOHATHUS 10KA3aTENIbCTBA.

v CopepikaHue MporpaMMbl COOTBETCTBYET 00s3aTEIbHOMY MHHHMYMY COJCPXKaHHs 00pa3oBaHHs M UMEET OOJBIIYIO MPAKTHUECKYIO
HaIpaBJIEeHHOCTh. JlaHHOE MJIAaHUPOBAHUE OMNpeAeNseT JOCTaTOYHbIH 00BbeM Y4eOHOTrO BPEMEHHU Ui MOBBIILIEHUS MaTeMaTUYeCKUX
3HAHUH, yJallluXCsl B CPEIHEM 3BEHE LIKOJIbI, YIYUIIEHNUs YCBOCHUS JPYTUX Y4EOHBIX MTPEIMETOB.



COJEPXAHUE KYPCA TEOMETPUUN

Kpartkoe cogep:xxanue Moaynb BocnuTaTeJIbHOM Koa
Ne Hassanne nporpammsl «IIIK0JIBHBIA yPOK» - BO
pasaeJa
yac
ITonsstue BekTtOpa. PaBeHCTBO BeKkTOpOB. CII0O)KEHHME M BBIYUTAHME | YCTAHOBJICHUE JTOBEPUTEIBHBIX
BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uncio. Pa3nokeHne BEKTOpa IO | OTHOIIEHUH MEXy MeJarornyecKumM
JBYM  HEKOJUIMHEapHbIM  BekTopaM. KoopauHaTel — BEKTOpa. | paOOTHUKOM U €ro 00y4aroIlyuMucs,
[Ipocreiimme 3amaun B KOOpPAWHATAX. YPAaBHEHHUS OKPYXHOCTH M | CIIOCOOCTBYIOIIUX ITO3UTHBHOMY
npsiMoi. [IpuMeHenne BeKTOpoB M KOOPANHAT MPU PELICHUH 3a/1a4. BOCIIPUATHIO 00y4arOIIUMHUCS
OcHOBHas L€ — HAYYUTh YYaIIUXCS BBINOJHATH JICHCTBUSA HAJ | TpeOOBaHHIA U MPOCHO
BEKTOpaMM Kak HalpaBJIEHHBIMH OTpPE3KaMH, 4YTO BaXXHO JUIS | MEeJarorn4eckoro paboTHHKa,
IPUMEHEHHS BEKTOPOB B (PU3UKE; NMO3HAKOMHUTH C MCIIOJIb30BAaHUEM | IPUBJIECYEHUIO UX BHUMAHUS K
BEKTOPOB M METOJa KOOpAMHAT IpH PELIEHUH TIeOMETPUYECKHUX | 00CyXkJ1aeMoi Ha ypoke HH(OpMaIH,
3aja4y. Bekrop ompenensercs Kak HaIpaBJICHHBI OTPE30K U | aKTUBU3ALMM UX ITO3HABATEIbHOU
JIeMCTBUS HAJl BEKTOpPAaMH BBOJAATCS TaK, KaK 3TO MPUHATO B (GU3UKE, | ACATEIbHOCTH;
BekTopbl u T. €. KaK JIEUCTBUS C HAPaBJICHHBIMU OTPE3KAMH.
1 MeTO OCHOBHOE BHHMMAaHHE JIOJKHO OBITh YAENEHO BbIpaOOTKE yMEHUI 18
KOOPMBAT BBIMOJHATH OIEpalMi HaJ BEKTOpaMu (CKJaJbIBaTh BEKTOPHI IIO
IpaBWjiaM TPEYroJdbHUKA W IapajuleJIorpaMMa, CTPOUTH BEKTOD,
PaBHBIM Pa3HOCTU JBYX JAaHHBIX BEKTOPOB, a TaK)K€ BEKTOP, PaBHbBIN
IIPOM3BEICHUIO JAHHOT'O BEKTOPA Ha JAHHOE YHCIIO).
Ha npumepax mnokasbiBaeTcs, Kak BEKTOPbl MOTYT MPUMEHSTHCS K
PEILIEHUIO TEOMETPUUECKUX 3az1ad. JlemoHcTpUpyeTcs
3¢ exTUBHOCT, NpUMEHEHUs (QOopMyd A KOOpAMHAT CEpPEeAMHBI
OTpe3Ka, pacCTOSHUS MEXIy JBYMs TOYKaMH, YpaBHEHUU
OKPYKHOCTHU M MPAMOI B KOHKPETHBIX FT€OMETPUUECKUX 3aj[auax, TeM
CaMbIM J[aeTCsl MpeJCTaBlIeHne 00 N3yUYEeHUH T€OMETPUUECKUX (QUTYp
C TIOMOIIBIO METOJIOB aANTeOPHI.
5 CootHomenusi | CuHyc, KOCUHYC M TaHT€HC yria. Teopembl CHHYCOB M KOCHHYCOB. | MOOYXJIE€HUE 00ydyaronmxcs 1
MesKIy Pemenue TpeyroiapHukoB. CKalsipHOE MPOU3BEIEHNE BEKTOPOB U €ro | COOII0IaTh HAa YPOKE OOIIENPUHSATHIE




CTOPOHAMM H

MIPUMEHEHUE B TEOMETPUUECKHX 3a/1auax.
OcHoBHas LEIbL —

HOPMBI ITOBCACHUS, IIpaBUJIa OGH.[CHI/ISI
CO CTapuiuMu (He,[[aFOFI/I‘leCKI/IMI/I

yrjiamu pa3BUTh YMEHME YyYalllUXCsl I[PUMEHATh
TpeyroJbHuKA TPUTOHOMETPUYECKHI ammapaT MpH PEHIeHUH TeOMETPUYECKHUX | paOOTHUKAMM)
3azay. 1 CBEPCTHUKAMH (00yUYaIOIIUMHUCS),
Cunyc u kocunyc Jro6oro yraa ot 0° qo 180° BBOSTCS ¢ MOMOIIBIO | TPUHIUIIBI YI€OHOU JUCIUILTAHBI U
€IMHUYHOM TOIYOKPYKHOCTH, JIOKa3blBAIOTCS TEOPEMbl CUHYCOB M | CAMOOpPraHU3alllu;
KOCHHYCOB M  BBIBOAMTCSA emie onxHa (Qopmyna miomanu
TPEyroJibHUKA (T10JIOBUHA ITPOU3BECHUS IBYX CTOPOH Ha CUHYC yIJla
MEXJ1y HUMH). OTOT anmapaT HpPUMEHAETCSs K  PEIICHUI0
TPEYroJbHUKOB.
CkansipHOe TpOM3BENEHHE BEKTOPOB BBOJUTCA Kak B (QHU3UKE
(mpousBeeHUE JUIMH BEKTOPOB Ha KOCHMHYC yIja MEXIY HHUMH).
PaccmarpuBaroTcss CBOWCTBA CKAISAPHOTO TPOU3BEICHHS U €ro
IPUMEHEHHE IPU PelIeHUH FeOMETPUUECKUX 3a/1ay.
OcHOBHOE BHUMAaHHE CIEAYeT YICIUTh BBHIPAOOTKE TMPOYHBIX
HaBbIKOB B  I[PUMEHEHMM TPUTOHOMETPHUUYECKOIO ammapara MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.
[IpaBuibHBIE MHOTOYTOJNBHHUKH. OKPYXKXHOCTH, ONHCaHHAs OKOJIO | IPUBJICYCHHE BHUMAHUS
NPaBUIBHOIO MHOTOYTOJIbHMKA M BIlMCaHHas B Hero. [loctpoenue | oOydaromuxcs K IEHHOCTHOMY
NPaBWIBHBIX MHOTOYTOJBHHUKOB. JlnmmHa okpykHOCTH. [lnomans | acmekTy n3ydaeMbIx
Kpyra. Ha ypOKax sIBJICHUH, OpraHu3aius ux
OcHOBHas  1emb —  PAaCHIMPUTh  3HAHWE  ydalluxcs O | pabOTHI C MOIydaeMOM Ha ypOKe
MHOT'OYTOJIbHUKAX; PacCMOTPETh MOHATUS JUJIMHBI OKPY)KHOCTU U | COLMAJIbHO 3HAaYMMO nH(popmanmen —
Amnna wiomaaM Kpyra u (Gopmynsl Ay UX BblUMCICHHS B Havanme Tembl | HHUIIMUPOBAHHE €€ OOCYKICHMS,

OKPY’KHOCTH U
IUI0IA/Ib KPYyTa

JlaeTcss  ONpejAeieHHe  IMPaBUIBHOIO  MHOTOYTOJIBHUKAa U
paccMaTpUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSIX, OIMHMCAHHOW OKOJIO
NPaBUIBHOTO MHOTOYIOJbHMKA M BNUCAaHHON B Hero. C MOMOUIbIO
ONMCAaHHOH OKPY)KHOCTH pEIIaloTcs 3aJadd O IOCTPOCHUHU
MPABUJILHOTO IIECTUYTOJIbHUKA M TPAaBUIBLHOTO 12-yrolbHUKA, €CIH
JIaH MPABUIIBHBIN IT-YTOJIBHUK.

@DopMyIbl, BBIpaXaIOIIHe CTOPOHY MPABHILHOTO MHOTOYTOJIBHUKA U
panuyc BIHMCAaHHOH B HETO OKPY)KHOCTH 4Yepe3 PaJiyC ONMCAaHHON

BBICKa3bIBaHU A 06yqa101u1/1M1/1051
CBOCTO MHCHUS 110 €€ ITOBOAY,
BBIpaGOTKI/I CBOErO K Helt OTHOIIICHMA,
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OKPY)KHOCTH, HCIIOJIb3YIOTCSI TpU  BbIBoJAE (GOpMYJI  JIHHBI
OKPYKHOCTHY M IUIOIIAAU Kpyra. BeiBox onupaercss Ha MHTYMTUBHOE
IIPEJICTaBICHHUE O IIPEeIie: IPU HEOTPAHUYEHHOM YBEJIMYEHUH YnCiIa
CTOPOH NPABUJIBHOTO MHOTI'OYTOJIBHHKA, BIMCAHHOIO B OKPY’KHOCTb,
€ro MepuMeTp CTPEMUTCS K JIJIMHE ITOW OKPYKHOCTH, a IJIOIIAIb —
K IJIOLAM Kpyra, OrPaHUYEHHOIO OKPY>KHOCTBIO.

JBuKeHUst

OrobOpaxkenue miockoctu Ha cebs. [lonstue aBmxenus. OceBas u
neHTpanbHass cuMmMmerpud. llapamnensHelii  nepenoc. IloBopor.
Hano>xenus u nBMO>KEHUS.

OcHOBHas 11€JIb — MO3HAKOMHTH yUYaITUXCs C TOHATHEM JBUKEHUS U
ero CBOWMCTBaMH, C OCHOBHBIMH BHJAMH JBMJKCHUHM, CO
B3aMMOOTHOIICHHUSIMHA HAJIOKCHHUH U JIBMYKCHUM.

JIBOKeHHE TIJIOCKOCTH BBOJMTCS KakK OTOOpaK€HHUE IUIOCKOCTH
Ha ce0s, COXpaHsIolIee paccTosiHue Mexay Toukamu. [lpum
PacCMOTPEHMHM BUIOB JABUXEHUH OCHOBHOE€ BHUMAaHUE YIENsAETCA
MOCTPOEHHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJILHUKOB MPHU
OCEBOM M IEHTPAJIbHOM CHMMETpPUSIX, NapajuIeIbHOM NEPEeHoce,
noBopote. Ha sddekTHpIx mpuMepax MOKa3bIBaeTCsd MPUMEHEHHE
JBWKEHUM TIpU PEIIeHHMH TeoMeTpuyeckux 3aaad. [lonsarue
HaJIO’KEHUSI OTHOCUTCS B JAHHOM KYpPC€ K YHCITY OCHOBHBIX MOHSATHA.
Jloka3pIBaeTCA, YTO MOHATHUS HAJOXKCHHUS M JBMOKCHHS SBIISIOTCS
SKBHBAJICHTHBIMH: JIFO0OC HAJOXKEHHE SBJISCTCS  JIBIKCHUEM
IUIOCKOCTH M o0patHO. M3yuyeHHWe [noKa3aTenbCTBA HE SBISETCS
00s13aTeIbHBIM, OJIHAKO CJIENYET pacCMOTPETh CBS3b IOHATHUN
HAJIOJKCHUS U JBMKCHHUSL.

UCTIOJIb30BaHUE BOCITUTATEIIBHBIX
BO3MOXXHOCTEH COIepKaHMs yIeOHOTO
npeaMeTa Yepe3 IEMOHCTPAIHIO
o0y4aromumcs IpUMEpOB
OTBETCTBEHHOTO, I'PAXKIAHCKOTO
MOBCACHMS, IIPOABJIICHHUA
YeJIOBEKOIIO0US 1
JI0OpOCEPIEYHOCTH, Uuepe3 moadop
COOTBETCTBYIOLINX TEKCTOB JIJIs
YTCHUA, 3a4a4 IJId PpCIICHMA,
MPOOJIEMHBIX CUTYaIUi

TSt OOCY>KJICHHSI B KJ1acce;

Havaanubie
CBeJIeHHS U3
cTepeoMeTpuu

IIpenmer crepeomerpus. MHororpannuk. [Ipusma. [apannenenunen.
Humuuap. Konyc. Chepa u map.

OcHoBHas Lenb — II03HAKOMUTH ydaluxcs c
MHOT'OI'PAHHUKAMH;TeJIaMU U ITIOBEPXHOCTSIMH BpAILICHUSL.

IIPUMEHEHHE HA YPOKE
MHTEPAKTUBHBIX POPM pabOTHI ¢
00yYaroIKUMUCS: UHTEIIEKTYaIbHBIX
UTp, CTUMYJIUPYIOIINUX
[I03HABATENIbHYIO0 MOTUBALIUIO
00y4aroIuXCsl; TUIAKTHIECKOTO




TeaTpa, T1ie TMOTyYeHHbIC Ha YPOKE
3HaHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX TTOCTAHOBKAX;
JIICKYCCH, KOTOPBIE TAIOT
00y4JarImUMCs BO3MOKHOCTh
pUOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO JINAJIOra;
IPYIIIOBOI pabOThI UK PaOOTHI B
napax, KOTOpbIe yuam 00y4aronuxcs
KOMaHTHOU paboTe u
B3aUMOJICVCTBUIO C JPYTUMU
o0y4arouuMucs;

00 akcuomax
reoMeTpuu

O6 akcuomax miuaHuMeTpuu. HekoTopble cBeJeHHs O Ppa3BUTUH
r€OMETPUH

OcHoBHas 1enb — JaTh 0ojee riy0oKoe NpeACcTaBIeHUE O CUCTEME
AKCHOM IIJIJAHUMETPUU U AaKCHOMAaTUYECKOM METOJIE

UHHUIUHPOBAHKE U MOJ/ICPKKA
HCCIIEJ0BATEIbCKOM eI TENbHOCTH
00yJaronIMxcs B paMKax peajn3anuu
VMU WHIUBHUTyaTbHBIX U TPYIIIOBBIX
HCCIIEI0BATEIbCKUX MTPOEKTOB, YTO
JacT 00yJaroImuMcs BO3MOXKHOCTb
nproOpecTH HaBbIK
CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKON MPOOIEMBI

HUrorosoe
NMOBTOpPEeHUe

[TapannensHbie
OKpy’>KHOCTb.
OcHOBHasi 1eNb — WCIOJB30BATh MAaTEMATUYECKHE 3HAHHS IS
pelLIeHHs Pa3InYHbIX MaTeMaTHUECKUX 3aa4

npsMble.  TpeyroJbHHKH.  YeThIpeXyrojabHUKH.

HHUIIUMPOBAHUE U MOJICPIKKA
MCCIIEIOBATENbCKOM 1eATEeTbHOCTH
00yJaromuxcsi B paMKax pean3aiuu
UMU UHAUBHUIYATBHBIX U TPYIIIOBBIX
HCCIICIOBATEILCKUX TIPOCKTOB, YTO
JACT 00YYaroIIMMCSI BO3MOXKHOCTh
MPUOOPECTH HABBIK T€HEPUPOBAHUS U
odopmiIeHHs COOCTBEHHBIX UCH,
HAaBBIK YBAXXUTCJIBbHOI'O OTHOIICHUA K
qyKUM HJIesM, 0pOPMIIEHHBIM B
paboTax Apyrux UcciaeaoBaTeneu,




HABBIK TyOJIMYHOTO BBICTYTUIICHHS
nepes ayuTopueii,
apryMEHTUPOBAHUS U OTCTaUBAHUS
CBOCH TOUKH 3pEHHUS.

IlepeyeHb KOHTPOJBLHBIX Pa0d0OT

KonTponbnas padora Ne 1 mo reme «BekTopbi».

Konrtposnsnas pabora Ne 2 o teme «MeToJ1 KOOpIAUHAT.

Kontpomnbnas padora Ne 3 no teme «COOTHOIIEHUE MEXKly CTOPOHAMH U YTJIaMU TPEYTOJIbHUKAY.
Kontponsnas padora Ne 4 o Teme «/[im1Ha OKpy>KHOCTH U IUIOIIAAb KPyTra.

KontponbHas padora Ne 5 o Teme «/IBuxkeHus».




«KaJIeHIlapHO'TEMaTI/I‘leCKOC INIAHUPOBAHHUEC»

UCIIOJNIb3Ysl IIPABUIJIO MHOTOYTOJIbHUKA.

3HaTh: MOHATHE PA3HOCTH JIBYX BEKTOPOB,
IIPOTUBOIIOJIOKHOIO BEKTOPA.

YMeTb: CTPOUTH BEKTOP, PaBHBIA PA3HOCTHU ABYX
BEKTOPOB, JIBYMs CIIOCOOAMHU

Ne | Conepskanue yueOHOT0o MaTepuaJia OcHoBHBbIE BHAbI Y4eOHOI Jara 0P
AeATETbHOCTH 00Yy4aroumxcst mian | dakr
§ 1. [MonsiTne BexkTOpa (2 4.)
1 [Tousatue Bektopa. PaBeHcTBO 3HaTh: OIpe/esIeHNe BEKTOPA U PaBHBIX BEKTOPOB; 1.09 uchi.ru
BEKTOPOB. 0003Ha4aTh U M300paKkaTh BEKTOPbI, H300paKaTh resh.edu.ru
2 OTtknaapiBaHUE BEKTOpA OT JaHHOM BEKTOp, PABHBIN IaHHOMY. 7.09 uchi.ru
TOYKH. resh.edu.ru
§ 2. CiiokeHHe ¥ BLIYHTAHUE BEKTOPOB (3 4.)
3 CrnoxeHne BeKTOPOB. 3HAaTh: 3aKOHBI CJIOXKEHHUS, OMPEICIICHIE CYyMMBI, 8.09 uchi.ru
NPaBUJIO TPEYTOJILHHUKA, TIPABHIJIO TIapajuIeiorpaMma. resh.edu.ru
YMeTb: CTPOUTH BEKTOP, PABHBIN CyMME JABYX
BEKTOPOB, UCTOJIb3Ys MPaBUIIa TPEYroJIbHUKA U
napaienorpaMma, (popMyIupoBaTh 3aKOHBI
CJIOXKEHUS.
3HAaTh: TIOHATHE CYMMBI JIBYX U O0Jiee BEKTOPOB.
YMeTb: CTPOUTh CYyMMY HECKOJIBKUX BEKTOPOB,
MCTIONB3YS TIPABUIIO MHOTOYTOJIBHUKA.
4 Bbrunranne BEKTOPOB. 3HATh: MOHATHE PA3HOCTH JBYX BEKTOPOB, 14.09 uchi.ru
MPOTHUBOIIOJIOKHOTO BEKTOPA. resh.edu.ru
YMeTb: CTPOUTH BEKTOP, paBHBIN pa3HOCTH JIBYX
BEKTOPOB, ABYMSI CIIOCOOaMU
5 CrnosxeHue v BBIYMTAHUE BEKTOPOB. 3HaTh: MOHATHE CYMMBI JBYX U O60Jiee BEKTOPOB. 15.09 uchi.ru
YMETh: CTPOUTH CyMMY HECKOJIBKHUX BEKTOPOB, resh.edu.ru
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§ 3. YMHo:keHHe BeKTOpa Ha uyncio. [IpuMeHenne BeKTOPOB K penieHuIo 3a1a4(3 4v.)

6 YMHOXEHHE BEKTOpa Ha YUCIIO. 3HaTh: ONpe/esiCHHe YMHOKEHHS BeKTopa Ha uncno, | 21.09 uchi.ru
CBOWCTBA. resh.edu.ru
YMeth: popMynupoBaTh CBOHCTBA, CTPOUTH BEKTOP,
paBHBIN MPOU3BEICHUIO BEKTOPA HA YHCIIO,
UCIIOJIB3Ys OIIpEeIICHHUE.
7 [TpumeHeHne BEKTOPOB K PEHICHUIO | YMETb: pelaTh MPOCTEHIINE TeOMETPUIECKHIE 22.09 uchi.ru
3ajau. 3a7]auu, OMMPAsICh HA U3yUCHHBIE CBOWCTBA resh.edu.ru
BEKTOPOB, HAXOIUTh CPEIHIOIO JIMHUIO TPAIICLIHH TI0
3aJJaHHBIM OCHOBAHUSIM.
8 CpenHsist TMHUS TPATICLH. 3HaTb: ONpe/eNICHUE CPeTHEN JIMHUN TPAIICIHH. 28.09 uchi.ru
[ToHMMATh: CYHIECTBO TEOPEMBI O CPEIHEH JTMHUN resh.edu.ru
Tpaneluny U alrOPUTM PEIICHHS 33134 C
IIPUMEHEHHUEM JTOU TEOPEMBI.
§ 4. KoopanHatbl BekTopa (2 4.)
9 Pasnoxenue BeKTOpa 10 JBYM 3HATh ¥ IOHUMATh: CYIIECTBO JIEMMBI O 29.09 uchi.ru
HEKOJUTMHEAPHBIM BEKTOPaM. KOJUITMHEAPHBIX BEKTOPAX M TEOPEMBI O Pa3I0KEHHH resh.edu.ru
BEKTOPA 110 IByM HEKOJTMHEAPHBIM BEKTOPAM.
YMeTh: MPOBOJHUTH ONEpaIiy HaJ BEKTOPAMH C
3aJJaHHBIMH KOODPIMHATAMH.
10 | KoopnuHatsl BeKTOpa. 3HaTh: MOHATHS KOOPJMHAT BEKTOPA, KOOPAWHAT 5.10 uchi.ru
CYMMBI U pa3HOCTH BEKTOPOB, TPOU3BEICHHS resh.edu.ru
BEKTOPa Ha YUCIIO.
§ 5. IIpocreiimue 3axa4u B KoopauHarax (2 4.)
11 | Pemenue npocTtemux 3a1ad ¢ 3HaTh: OIPEJEIEHUE CYMMBbI, pAa3HOCTH BEKTOPOB, 6.10 uchi.ru
KOOPJIMHATAMHU BEKTOPA. MPOM3BEICHUS BEKTOpA Ha YKCJIO. resh.edu.ru
YMerTsb: pemars npocTerme 3a1a4u METO0M
KOOD/IMHAT.
12 | KourpoabHas padora Nel 3HaTh: GOPMYITBI KOOPAWHAT BEKTOPA Yepes 12.10 uchi.ru
KOODPJMHATHI €0 KOHIA U Havyaja, KOOpAWHAT resh.edu.ru

CepeIMHBI OTPE3Ka, JJTHHBI BEKTOPA U PACCTOSHHS
MEXY ABYMSI TOUKAMH.
YMeTh: peniatb TeOMETPUUYECKHE 33]]auH C
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| IPUMEHEHHUEM 3TUX (HopMyI.

§ 6. YpaBHeHHE OKPYKHOCTH U psaMoii (5 4.)

13 | YpaBHEHHE OKPYKHOCTH. 3HaTh: ypaBHEHUE OKPYKHOCTH. 13.10 uchi.ru
YMeTh: pemiaTh 3a/1aun Ha OTPeIeICHUE KOOPIUHAT resh.edu.ru
LEHTPa OKPY>KHOCTH U €ro pajnyca 1o 3aJaHHOMY
YpaBHEHUIO OKPYKHOCTH; COCTaBIISITh YpaBHCHUE
OKPYXHOCTH, 3Hasi KOOPAUHATHI LIEHTPA U TOYKU
OKPYXHOCTH
14 | YpaBHeHuUE NPSMOM. 3HaTh: YPaBHEHUS OKPYKHOCTH U MPSIMOM. 19.10 uchi.ru
YMeTb: n300pakaTh OKPY)KHOCTH U TIPSIMBIE, resh.edu.ru
15 | YpaBHeHHUE OKPY>KHOCTU U MIPSIMOW. | 3aJlaHHBIE YPABHEHHUAMM, PELIATh IPOCTEUIINE 20.10 uchi.ru
3a]a4d B KOOP/IMHATAX. resh.edu.ru
16 Pemenue 3amau. 3HaTh: MpaBujia JSHCTBUIN HaJl BEKTOpaMU C 26.10 uchi.ru
3aJIaHHBIMH KOOPIMHATaMH (CYMMBI, Pa3HOCTH, resh.edu.ru
17 Pemenne 3agau mo Teme «Meton MIPOM3BE/ICHUS BEKTOPA HA YHUCTI0); (hOPMYIIbI 27.10 uchi.ru
KOOpJIUHAT. KOOpJMHAT BEKTOpa Yepe3 KOOPJAMHATHI €ro Havaja u resh.edu.ru
KOHI[a, KOOPJIMHATHI CEPETUHBI OTpe3ka; GopMyny
JUTHHBI BEKTOPA 10 €ro KoopAuHaTam; Ghopmyiry
HAXO0XJICHUS PACCTOSHUS MEXKY IBYMS TOUKAMU
4yepe3 UX KOOPAHHATHI; YPAaBHEHHS OKPYKHOCTH U
IPSAMOH.
YMeTh: pemarth NpoCTEUIINEe FTeOMETPUIECKUE
3aJla4, MOJIb3YSCh YKa3aHHBIMH (POpPMYITaMH.
18 | KourpoabHas padora Ne2. Meton YMeTh: pemaTh MpOCTEUITNEe reOMETPUICCKHE 9.11 uchi.ru
KOOPIAMHAT 3aJ]a4d METOJIOM KOOPJAUHAT, BEIYUCIATH JUIMHY U resh.edu.ru
KOOPJIMHATHI BEKTOPA, YTOJI MEXKy BEKTOPAMH.
§ 7. CuHyc, KOCHHYC, TaHTeHC yria (3 4.)
19 | PaGota Han ommbkamu. CuHYC, 3HaTh: OTMpeeTeHUsI CHHYCa, KOCHHYCa U TaHTeHCa 10.11 uchi.ru
KOCHHYC, TAHT€HC yrioB ot 0 10 180°, GopMyIIbI ISl BEIYHCIICHHS resh.edu.ru

KOOPJHMHAT TOYKH, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO.

YMeTh: NPUMEHATh TOKIAECTBO MPH PELICHUH 3a]a4
Ha HAaXOXKJICHUE OJTHOU TPUTOHOMETPUUECKOU
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(byHKIUU yepe3 Opyryio.

20 | OCHOBHOE TPUTOHOMETPUUECKOE 3Hath: pOpMyITy OCHOBHOTO TpuroHomerpuieckoro | 16.11 uchi.ru
TOXAeCTBO. DOPMYIIBI TPUBEICHHS TOKIECTBA, MpocTeHIne GopMyITbl TPUBEICHHUS. resh.edu.ru
21 @opmyJIbl ISl BBIYUCIIEHUS YMeTh: onpeaenarTh 3Ha4eHusl TpuroHomeTpuueckux | 17.11 uchi.ru
KOOPJMHAT TOYKHU ¢Gyukuuit aus yriaos ot 0 10 180 o 3aaHHBIM resh.edu.ru
3HAYEHUSIM YIJIOB; HAXOAUTh 3HAYCHUS
TPUTOHOMETPUUYECKUX (PYHKLUH 110 3HAUCHHUIO OJHOM
U3 HUX.
§ 8. CooTHOLIEHNSI MEKIY CTOPOHAMHU M YIJIAMH TPEYIroJbHUKa (4 4.)
22 | Teopema o mIomaaM TPEYrodbHUKA. | 3HATH: (HOPMYITY IUIOIIATN TPEYTrOJIbHUKA: 23.11 uchi.ru
1 . resh.edu.ru
S==-absina
2
YMeTh: peanr3oBbIBaTh TAIbl JOKAa3aTeIbCTBA
TEOPEMBI O TUIONIA/I TPEYrOJIbHHUKA, PEHIaTh 3aauu
Ha BBIYUCIICHUE TUIOMIAIU TPEYroJbHUKA.
23 | TeopeMbl CHHYCOB M KOCHHYCOB. 3HaTh: GOPMYITHPOBKY TEOPEMBI CHHYCOB. 24.11 uchi.ru
YMeTb: NpOBOJUTH JOKA3aTEIbCTBO TEOPEMBI U resh.edu.ru
PUMEHSTH €€ TIPU PEIICHUH 3a/1ad.
24 | PemieHne TpeyroJbHHUKOB. 3HaTb: OCHOBHBIE BUBI 33a4. 30.11 uchi.ru
YMeTh: NPUMEHSTh TEOPEMbI CHHYCOB H KOCHHYCOB, resh.edu.ru
BBITIOJTHSATH YEPTEK MO YCIOBUIO 33JIaUH.
25 | 3mepurenbHbie paOOTHI. 3HaTh: METO/IbI TPOBEACHUS U3MEPUTENBHBIX padoT. | 1.12 uchi.ru
YMeTh: BBINONHSITH YEPTEXK MO YCIOBHIO 337a4H, resh.edu.ru
MIPUMEHSITh TEOPEMbI CHHYCOB U KOCUHYCOB TIpH
BBINIOJTHEHUH U3MEPUTENBHBIX PaOOT HA MECTHOCTH.
§ 9. CkansipHoe mpou3Be/ieHNe BEKTOPOB (3 4.)
26 | CkansipHO€ IPOU3BE/IEHUE BEKTOPOB. | 3HATH: YTO TAKOE YrOJl MEX1y BEKTOpaMH, 7.12 uchi.ru
olpeieIeHne CKaJipPHOTO NMPOU3BEICHHUS BEKTOPOB, resh.edu.ru
27 | CkanmspHOe IPOU3BEICHUE B YCIIOBUE TIEPIICHANKYIIPHOCTH HEHYJICBBIX 8.12 uchi.ru
KOOpJIUHATAX. BEKTOPOB. resh.edu.ru
YMeTh: n300pakaTh YroJl MEXIy BEKTOPAMH,
BBIYUCIISITh CKAJIIPHOE NTPOU3BEICHHE.
28 | IlpuMeHeHne CKalasipHOTrOo 3Hath: GOPMYITHPOBKU TEOPEM CHHYCOB U 14.12 uchi.ru
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IIPOU3BE/IEHUSI BEKTOPOB IIPU
peleHny 3a1a4

KOCHHYCOB U TEOPEMBI O HaXO0KICHUH IIJIOIIAIU
TPEYroJIbHUKA, OIPEIEICHUE CKAIAPHOTO
npou3BeAeHUs U (popMyy B KOOpIWHATAX.
YMeTh: pemats NpoCTEHIINE IIIaHUMETPUUECKHE
3a[1a4H.

resh.edu.ru

29 | KonrpoJsbHas pa6ora YMeTh: peniatb reOMETPUUECKUE 3a1a4H C 15.12 uchi.ru
Ne3«CooTHOIIEHHST MEXKTY UCIIOJIb30BAHUEM TPUTOHOMETPHHU. resh.edu.ru
CTOPOHAMM M YIJIAMH
Tpeyrojbuuka. CkajasipHoe
NMpou3BeeHNe BEKTOPOBY»

§ 10. IlpaBujIbHbIE MHOTOVIOJbHUKH (4 4.)

30 | Pabora Hag ommOkamu. [IpaBuibHbI | 3HATH: ONpeaeeHre MPaBUILHOIO MHOTOYTrOlbHUKA, | 21.12 uchi.ru
MHOTOYTOJIbHHK (bopMyITy A7Isl BRIYUCICHHUS YIila IPaBUIIBHOTO - resh.edu.ru

YrOJIbHUKA.

YMeTb: BEIBOAUTH GOPMYITY JUIS BEIYHCICHUS yIila
NPaBUJIBHOTO 71-yTOJILHUKA U TIPUMEHSATH €€ B
npoliecce peleHus 3a1ad.

31 | OKpyXHOCTb, OTIHCAHHASI OKOJIO 3HaTh: GOPMYIUPOBKH TEOPEM U CIEACTBUS U3 HUX. | 22.12 uchi.ru
MPaBUIBLHOIO MHOTOYTOJIbHUKA U YMeTh: MPOBOJHTH JI0KA3aTEILCTBA TEOPEM U resh.edu.ru
BITMCAHHAs B TIPABUIIBHBIN CJIEZICTBUI M3 TEOPEM H NMIPUMEHSTh UX TPH PEIICHUH
MHOT'OYTOJIbHUK. 3ajau.

32 | ®opMyIbl 1Sl BBIYMCICHUS TUIOMIAAN | 3HATH: (GOPMYITY TUIOMIAIH, CTOPOHBI TPABUIILHOTO 28.12 uchi.ru
MPaBUIILHOTO MHOTOYTOJIBHUKA, €r0 | MHOTOYTOJIbHHKA, pailnyca BIUCAHHON OKPY>KHOCTH. resh.edu.ru
CTOPOHBI ¥ painyca BIUCAHHOM YMeTh: mpuMeHATh POPMYITBI IPU PEIICHUH 3a/1a4.

OKPY>KHOCTH.

33 | Pemenue 3anau. YMeTh: CTpOUTH NPaBUIIbHBIE MHOTOYTOJIBHUKH C 29.12 uchi.ru
MTOMOIIBIO ITUPKYJIS] U TUHEHKH. resh.edu.ru

§ 11. JIniMHA OKPY:KHOCTH M IIOIAIAL Kpyra (7 4.)

34 | JlnuHa OKpPYKHOCTH. 3HaTh: GOPMYIIBI JUIMHBI OKPY>KHOCTH U €€ JIyTH. 11.01 uchi.ru
YMeTh: npuMeHsITh GOPMYJIbI IPH PEIICHUH 33]1a4. resh.edu.ru

35 | Pemrenue 3anmau. 3HaTh: GOPMYIIBL. 12.01 uchi.ru
YMeTb: BBIBOJUTH (POPMYJIBI JUTHHBI OKPY)KHOCTH H resh.edu.ru

JUITMHBI 1YTU OKPYKHOCTH, IPUMEHSATH (GOPMYJIBI JUISI
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pelIeHus 3a/1a4.

36 | [Imomane kpyra u KpyroBoro 3Hath: GOpMyIIBI IUIOIIAIN KPYTra U KPYrOBOTO 18.01 uchi.ru
CEeKTOpA. CEKTOpa, UMETh IPECTABICHUE O BBIBOAE (hOPMYJIbI resh.edu.ru
YMeTh: HaXOIUTh IUIOLIAIb KPyra ¥ KPyroBOTO
CEeKTOpa.
37 | Pemenue 3anau. Hcnonb30Batk: npuoOpeTeHHble 3Hanus 1 ymenus B | 19.01 uchi.ru
PaKTUYECKOM EATCILHOCTH. resh.edu.ru
38 | O6o6maromuii ypok mo Teme 3HaTh: (GOPMYIIBI IJIOIAIU KPYTa U KPYTOBOTO 25.01 uchi.ru
«JlmHa OKPY)KHOCTHY. CEKTOpa, UMETh MPEJICTABICHUE O BBIBOE (OPMYJIBI resh.edu.ru
YMeTh: HaXOAUTH TUIOMIA/b KPYTra U KpyrOBOTO
CEeKTOpa.
39 | O6obmaromuii ypok mo Teme Hcnionb30Bath: MpuoOpeTeHHbIe 3HaHus 1 ymeHus B | 26.01 uchi.ru
«[Lmomane kpyray. NPAaKTHYECKOH JIESITENbHOCTH. resh.edu.ru
40 | Pemenue ynpaxuenuid. [loaroroBka | 3HaTh: GOPMYIBI JUIMHBI OKPY>KHOCTH U €€ JIyTH, 1.02 uchi.ru
K KOHTPOJILHOH pabore. IUTOIIA TN KPYra U KPYrOBOTO CEKTOpa. resh.edu.ru
YMeTh: pemath NpoCcTeUIne 3a1a4u ¢
UCIOJIb30BAaHUEM ITHX (OPMYIL.
41 | KonTpoJabHasi padora Ned Jlnuna 3HaTh: MOHATHE OTOOPaKEHUS IJIOCKOCTH Ha cedsi | 2.02 uchi.ru
OKPY’KHOCTH W IJIOIAIb KPyra JIBYDKCHUSI. resh.edu.ru
YMeTh: BBINOJIHATH TOCTPOEHUE JBUKEHUN,
OCYIIECTBIISITh MPpeoOpazoBaHus GUryp.
§ 12. MousiTue aBukenus (3 4.)
42 | Pabora Hag ommbkamu. [lonarue 3HATh: OCEBYIO U LIEHTPAJIBHYIO CHMMETPHUIO. 8.02 uchi.ru
JIBHOKCHHUSL. YMeTh: pacro3HaBaTh M0 YepTekam, OCYIIECTBIATh resh.edu.ru
43 | CpolicTBa JIBMKCHU. npeoOpa3oBaHus (GUTYpP C TOMOIIBI0 OCEBOM U 9.02 uchi.ru
[EHTPATHEHOU CHUMMETPHH. resh.edu.ru
44 | Pemenue 3amad. 15.02 uchi.ru
resh.edu.ru
§ 13. IapaJjiebHblii IePeHOC U 0BOPOT (4 4.)
45 | [apamienbHblid epeHoc. 3HaTh: OCHOBHBIE JTaIlbl JOKAa3aTeIbCTBA, YTO 16.02 uchi.ru
napajie/IbHbINA IEPEHOC €CTh JBIKCHHE. resh.edu.ru

YMeTb: IpUMEHSATh NapaulebHbIH epeHoC MpU
pELICHUH 3a]ay.
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46 | IToBopor. 3HaTh: OIpeesieHUe TOBOPOTA. 22.02 uchi.ru
YMeTh: I0Ka3bIBaTh, YTO MMOBOPOT €CTh JBIIKCHHE, resh.edu.ru
OCYIIECTBIISATH TOBOPOT (UTYP.
47 Pemenue 3amauy. 3HATL: BCe BUALI IBHKEHHH. 29.02 uchi.ru
YMeTh: pacro3HaBaTh U BBIIOIHATH TOCTPOCHUE resh.edu.ru
JIBMDKCHUH C IOMOIIBIO IIUPKYJIISt ¥ JIMHEHKH.
48 | Pemenue ynpaxuenuii. [lonroroBka | YMeTb: OCyLIECTBISTh peoOpa3oBanus Gpuryp. 1.03 uchi.ru
K KOHTPOJILHOH pabore. resh.edu.ru
49 | KonTpoJubHasi padora YMeTh: ocymecTBIATh mpeoOpa3zoBaHus GUryp. 7.03 uchi.ru
NeSJIBuskenus. resh.edu.ru
§ 14. MHororpaHHuku (4 4.)
50 | Pabora Hag ommbOkamu. [lpeamer YMeTh onpeaensTh BUJ MHOTOTPAaHHUKA 14.03 uchi.ru
crepeoMeTpuu. MHOTOrpaHHHUK 3HaTh CBOMCTBAa 00BEMA resh.edu.ru
51 | llpusma. [Tapamnenenunesn. 15.03 uchi.ru
resh.edu.ru
52 | O6bem tena. CBoiicTBa 21.03 uchi.ru
MPSIMOYTOJIBHOTO MapaJuIeyICIUIIe/Ia. resh.edu.ru
53 [Mupamuna. 22.03 uchi.ru
resh.edu.ru
§ 15. Tesia u moBepxXHOCTH BpauieHus (4 4.
54 | Humaumap. 3HATh Ha3BaHMS TEJ BPAIICHUS 4.04 uchi.ru
resh.edu.ru
55 | Konyc. 5.04 uchi.ru
resh.edu.ru
56 | Cdepa u map. 11.04 uchi.ru
resh.edu.ru
57 | Pemrenue 3amau. 12.04 uchi.ru
resh.edu.ru
§ 16. Ilnaunmerpusa (24.)
58 | OO0 akcroMax TJIaHUMETPHH. 3HaTh: HEONPE/ICIICHHBIC TOHATHS B cucTeMy akcrom | 18.04 uchi.ru
KaK HeO0OXOIMMbIC YTBEPIKICHUS MIPU CO3JTaHUH resh.edu.ru
59 | O6 akcuoMax TUTAHUMETPHH. reOMETpHUH. 19.04 uchi.ru
resh.edu.ru
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IloBTOpenue (94.)

60 | TpeyronbHUKH. 3HaTh U YMETh: IPUMEHATh IIPU PELICHUU 33]1a4 25.04 uchi.ru
OCHOBHBIE COOTHOLICHUS MEKIY CTOPOHAMHU U resh.edu.ru
61 | Pemenue 3amau. yIJIaMH TPEYTOJIbHUKA; (POPMYJIBI TUIOIIAIH 26.04 uchi.ru
TPEYyroJIbHUKA. resh.edu.ru
62 | OKpYXHOCTb. 3HaTh: GOPMYIBI JUIMHBI OKPY>KHOCTH U JTyTH, 2.05 uchi.ru
IUIOINAAM KPyra U CEKTOpA. resh.edu.ru
YMeTb: pemaTh reOMeTpUUECKUe 3a/1a4H, ONUPAsCh
Ha CBOWCTBA KacaTEJIbHBIX K OKPYKHOCTH, IPUMEHSS
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS, aNreOpanyecKuii u
TPUTOHOMETPUYECKHUI anmapar
63 | UeTbIpexyroibHUKH. 3HaTh: BUJIbI YETHIPEXYTOJIBHUKOB U UX CBOICTBA, 3.05 uchi.ru
(bopMyJIBI TLIOIIACH. resh.edu.ru
64 | MHOTOYTOJIbHHUKH. YMeTh: BEIOIHATH YEPTEXK TI0 YCIOBUIO 33a4H, 10.05 uchi.ru
penaTs NpoCTEeHIINe 3aJa49H 10 TEME. resh.edu.ru
65 | Bekropsr. YMeTh: MPOBOAUTH ONEPAIH Ha/l BEKTOPaMH, 16.05 uchi.ru
BBIYHCIIATH JUIMHY ¥ KOOPIUHATHI BEKTOPA, YTOI resh.edu.ru
66 | Meroa KOOpIUHAT. MEXTy BEKTOpaMHU. 17.05 uchi.ru
resh.edu.ru
67 | CkanmspHOE IPOU3BEICHUE BEKTOPOB. | Mcmonap30BaTh: mpuoOpeTeHHbIe 3HaHus 1 ymMeHus B | 23.05 uchi.ru
NPaKTHYECKOH NEeSITebHOCTH ISl PELICHUS resh.edu.ru
NPaKTUYECKHX 3a/1a4, CBA3aHHBIX C HAXOXKICHUEM
reOMETPHUYECKUX BEITMYUH
68 | UrtoroBoe 3aHATue Kypca reomerpuu. | Mcrnonb3oBare: npuoOpeTeHHble 3HaHus U yMeHus B | 24.05 uchi.ru
NPaKTHYECKOH NEeSITebHOCTH JJISl PEIICHUS resh.edu.ru

MPAKTUYCCKUX 3aaaY, CBA3AHHBIX C HAXOKIACHUCM
TCOMETPHUICCKUX BCININH
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NEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEYHEHUSA
I'eomerpus,7 — 9. YueOHuk miist 06meoOpazoBaTesbHbIX yupexaenuii /JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues, Mocksa «IIpocsemienue», 2009 r.

JlonoiHUTEILHAS JIUTEpPaTypa:

1. PaGouue nporpammsl o reomerpun, 7-11 xiaccs, H.®. I'apunosa,M. BAKO, 2013.

2. “I'eometpusi” TaTap ypTa romyMu 6enem oupy MoktabeHeH 7 - 9 Hubl kiacciapsl eueH / JI.C.ArtanacsH, B.®.byry3os, C.b.Kagomues h.6.
Pycuanan 3.X.bunanosa, B.3.3akupoB Topx. — Kazan: Morapud, 2011

3. 3uB b.I'. J/IlunakTrdeckue MaTepralibl o reomeTpun s 9 kimacca.-M.: [Ipocsemenue,2015

4.H.®. I'aBpuiioBa, [loypounsie pazpadboTtku o reomerpun,M., BAKO,2015.

5. 'eomerpus 9xnacc, KUM,M, BAKO, 2014.
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