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HOACHUMTEJBHASA 3AIINCKA

['eomeTpust Kak OJWUH W3 OCHOBHBIX pa3/eliOB IIKOJHHOW MaTeMaTHKH,
UMEIOIINIA CBOEH 1ebl0 00ecrneunTh W3y4deHHue CBONCTB M pa3MepoB GUTyp, HX
OTHOILIEHWH ¥ B3aUMHOE pACIIOJIOKEHHUE, OIUpaeTcss Ha  JOTHYECKYyIo,
JI0Ka3zaTelbHyl0 JMHUIO. [leHHOCTh M3ydeHHs TeOMeTpUU Ha YpPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKJIFOYAETCS B TOM, YTO OOYYarOMIMICS yUYUTCS TPOBOANTD
J0Ka3aTeNbHbIE PacCyKACHUs, CTPOUTD JIOTHUECKHE YMO3aKIIOUeHHs], JOKa3bIBATh
WUCTUHHBIE YTBEpPXKICHUS U CTPOUTH KOHTPIPHUMEPHl K JIOKHBIM, MPOBOJIUTH
paccyXJieHuss «OT TMPOTUBHOTO», OTIWYaTh CBOMCTBA OT  MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropo#i menbio u3ydeHHs] TeOMETpPHH SIBISIETCS HCIOJb30BaHHE €& Kak
WHCTPYMEHTa MpU pellIeHnHd KaK MaTeMaTHYeCKHX, TaK M MPaKTHUYeCKUX 3a1ad,
BCTpEYAIOUIMXCsl B peanbHOM Jku3HU. OOydarouuics [OJKeH HayYUuThes
OTpe/Ie]IUTh TeOMEeTPUUEcKylo (QUrypy, omucaTh CIOBaMU AaHHBIA YepTEX WU
PUCYHOK, HAalTH TUIOIIAIb 3eMeJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabensi miu TpeOyemble pa3Mepbl rapaxa Ijsi aBTOMOOMIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIYUCIHUTENbHAS JIMHUS B U3yUYEHUH T€OMETPUH.
[Ipu pemieHun 3aAad MPaKTUYECKOTO XapakTepa OO0ydaroIIMics YYUTCS CTPOUTH
MaTeMaTU4YeCcKhe MOJENU  pealbHbIX JKU3HEHHBIX CUTyallud, MPOBOJIUTH
BBIUMCJICHHSI U OIICHUBATh aJIeKBATHOCTH IMOTYYEHHOTO pe3yJIbTaTa.

Kpaiine BaxHO TOAUEPKUBATH CBSI3W TEOMETPUH C JPYTHUMU YUeOHBIMU
npeaMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh ONpPEJIEIeHHs] TeOMETPUUECKUX (Uryp
U TIOHSTHUH, IEMOHCTPUPOBATh NMPUMEHEHHE MOJYYEeHHBIX yMEHUH B (U3MKe U
TeXHUKe. OTH CBS3M Haumboliee SpPKO BHUAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckre cooTHomeHus», «Mertong xkoopauHat» u «Teopema
[Tucaropay.

VYuebnsiii kypc «l'eomeTpusi» BKIIOYaeT ClEIyIOLIMe OCHOBHBIE pa3Jiesibl
comepxanusi: «l'eomerpuueckue QUIypbl U HX CBOHCTBa», «lM3MmepeHue
reOMETPUYECKUX  BeNMUYMH», «JlekapToBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«BekTtopey, «/IBrKeHus mnockocTn», «lIpeodpazoBanus mogoous».

Ha uzyuenue yuebHoro kypca «['eometpus» otBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
Kyacce — 68 yacoB (2 yaca B HeJlellto).



COAEPXAHME OBYUYEHUASA
9 KIIACC

Cunyc, xkocuHyc, TaHrenc yriaoB ot 0 pmo 180°. OcHoBHOe
TPUTOHOMETPUUECKOe TOXkAecTBO. DOpMyIIbl PUBEICHUS.

Pemenune TtpeyronbHUKOB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB.
Pemenne mnpakThyeckux 3a7ad C MCIOJIB30BAaHMEM TEOPEeMbl KOCHHYCOB H
TEOpPEMBbI CUHYCOB.

[IpeobpazoBanue nonobus. [logodbue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mnpou3BeeHUH OTPE3KOB XOPJI, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKyLINX, TeOpeMa O KBaJpare KacaTeJbHOM.

Bekrop, anmHa  (MOAynb)  BEKTOpa, COHANpaBIEHHbIE  BEKTOPBI,
IPOTUBOMOJIOKHO  HAmpaBJeHHbIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEeHCTBO BEKTOPOB, OMepali HaJ BeKTOpaMu. Pa3iokeHHe BeKTopa MO ABYM
HeKoJIJIMHeapHbIM BekTopaM. Koopnunatel BekTopa. CkaliipHOe NpOM3BEIeHHE
BEKTOPOB, IPUMEHEHHUE AJIsl HaX0XKIeHUs AJIMH U YIJIOB.

JlekapTOBBI KOOPIWHATHI HA TUIOCKOCTH. Y paBHEHUS MPSAMON M OKPY>KHOCTH
B KOOpJMHATaX, MepecedeHre OKPYKHOCTeW W MpsMbIX. MeTos KOOpAMHAT U ero
IpUMEHEHUe.

[IpaBunbHble MHOTrOyrosibHUKHM. JlnnHa okpyxHocTu. [I'pagycHas W
paavaHHas Mepa yria, BbIUMCIEHHME AJUH Iyr OKpykHocTeil. Ilnomanp kpyra,
CEKTOpa, CeTMEeHTA.

JIBI)KeHUS TIOCKOCTH W BHYTPEHHUE CUMMETpUHM GUryp (3aemMeHTapHbIe
npencrasienus). [lapannensHsiii nepenoc. [ToBopoT.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOTI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOSHHUS MporpamMmbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEepU3yHOTCS:

1) naTprnoTnyeckoe BOCIUTAHHE:

[IpOSIBJICHUEM HHTEpeca K IIPOLUIOMY U  HaCTOALIEMYy pPOCCUNCKOUN
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHIKEHHUSIM  POCCUHCKHX
MaTe€MaTUKOB U POCCUHCKOW MaTEMaTU4YEeCKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHH B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U fyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH IpaKIaHWHA U pealn3aliil ero
npaB, IMpeACTaBlIeHHMEM O MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHHWPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MpoLeLyp IpakJaHCKOro ooOluecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO 3THUYECKUX MPOOseM, CBSI3aHHbIX
C TMPAaKTUYECKUM IPUMEHEHUEM JIOCTIDKEHMM HayKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX TPUHLHUIIOB B JESATEIBHOCTH YYEHOTIO;

3) TpyA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PELIEHHH IPaKTUYECKHUX 3ajad
MaTeMaTU4YeCKOW HAalpaBJIE€HHOCTH, OCO3HAHWEM BAXHOCTM MAaTeMaTH4YEeCKOIo
o0pa3oBaHMUs Ha MPOTSKEHUHM BCEW KU3HU NJsl YCHENIHON MpogecCHOHATbHON
NesITeIbBHOCT M pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM H
NOCTPOECHHUEM MHIAUBUAYATbHON TPAEKTOPUHU 00pa30BaHUsI U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAIBHOMY W 3CTETHYECKOMY BOCHPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, pEeLIeHWH, pacCyX AeHWH, YMEHHIO BHUAETb
MaTeMaTU4YeCcKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOrO MO3HAHMSL:

OpHEHTalMel B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeJICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YeJIOBEKa, IPUPOJIbl U
oOliecTBa, TMOHMMAaHUWEM MaTeMaTH4YeCKOW HayKh Kak cdepbl 4YelloBeYeCKon
JEeSATEJIbHOCTH, 3TANoB €€ pa3sBUTHS U 3HAYMMOCTH JUIsl Pa3BUTHUS LMBHIN3ALMH,
OBJIQZICHUEM $SI3BIKOM MaT€MaTMKH M MaTEeMaTU4YECKON KyJIbTypOU KaK CpeICTBOM
IIO3HAHUS MHpPA, OBJAJEHHEM IIPOCTEUIIMMU HABBIKAMHM MCCIIEA0BATEIbCKON
NEeSATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJbBTYPHI 310pPOBbS H
AMOUHMOHAJIBHOTO (JIArONOJyYHsl:

TOTOBHOCTBIO TPHUMEHSATHh MaTeMaTH4YecKue 3HaHWs B HHTEpecax CBOETro
310pOBbs, BEAEHUA  370poBoro olpa3a JKM3HM (340pOBOE  IHUTAHUE,
cOalaHCUPOBAaHHBIM PEXMUM 3aHATUH M OTHAbIXA, peryjsipHas ¢uznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA peQUIEKCHH, MPU3HAHHUEM CBOETO
IpaBa Ha OIMMOKY M TaKOTo e MpaBa APYroro 4yeaoBeKa;

7) 3ko/10rNYecKoe BOCIUTAHHE:

OpHeHTalllell Ha MpUMeHeHUue MaTeMaTUYecKuX 3HaHWM Ui pellleHus 3ajad
B 00JacTU COXpPaHHOCTH OKpY’Karolleil cpenbl, MJIaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX TIOCJENCTBUU MJIs OKpPYXKaloIIel Ccpelbl, OCO3HaHHEM
r1100agbHOrO XapakTepa SKOJOTHYECKUX MPOo0ieM 1 MyTel UX pellieHus;

8) aganTauusa Kk H3MEHSIOIIUMCH YCJIOBHSM COLHAJbHOW U NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCIOBUSX HEOIpPeneIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUECKYIO NeATeIbHOCTh, B TOM YHCIIe
yMEeHHe YYHUTbCA y NPYTHX JIoAei, mpruoOpeTaTh B COBMECTHOUW NeSTENbHOCTH
HOBBI€ 3HAHUS, HABbIKK U KOMIIETEHIIMH U3 ONbITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HaHWH, B TOM 4YHUCIE
dbopMynTupoBaTh UIeH, MOHITHS, TUTIOTE3bl 00 O0BEKTaX U SBJICHUSIX, B TOM YHUCIIe
paHee HEW3BECTHBIX, OCO3HaBaTh JehUIUTHI COOCTBEHHBIX 3HAHWA W
KOMIIETEHTHOCTEM, IIaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TpeOYyIOLIUI KOHTpMEpP, KOPPEKTHPOBATH
NpUHUMAaeMble pelleHuss W AeWcCTBUs, (OPMYyIUpOBaTh M OICHUBATh PHUCKU U
MOCIeACTBUSI, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJBbTATDBI
Ilo3naBaTebHBbIC YHHBepcaAJIbHbIE YUeOHbIE 1elicTBUSA

ba3oBpble JJornyeckue aeicTBHuA:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKUX
00OBEKTOB, TOHSTUN, OTHOIICHWM MEXIy NOHSATUIMH, (QOPMYIUPOBATH
Oomnpe/iesieHUs]  TMOHATHUM, yCTaHaBIMUBATh  CYLIECTBEHHBIM  MpHU3HAK
Kiaccu(UKaIi, OCHOBAaHUS ISl OOOOIIEHWS W CpaBHEHUS, KPUTEPHUH
MPOBOANMOTO aHaln3a;

e BOCIIPUHUMATh, (OPMYJIHUPOBATH U  MNPeoOPa30OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpHULIATeNIbHbIC, €IWHUYHBIE, YacTHble W oOIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
npoTuBopedrss B (akTax, MJaHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH JIJIS1 BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ POTUBOPEUNIA;
JieNiaTh BBIBOJBI C HCIIOJNB30BaHHWEM 3aKOHOB JIOTHKH, IEIyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIFOUCHHH, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

pa30upaTh OKa3aTeIbcTBA MaTeMATHUYECKUX YTBEPXKIEHUU (TpSMbIE U OT
MPOTUBHOTO), TPOBOJIUTH CAaMOCTOSITEIbHO HECJIOXKHBIE T0Ka3aTelIbCTBa
MaTeMaTHUeCKUX (aKTOB, BBICTPAWBATH aAPTyMEHTAIUIO, TPHUBOIUTH
IIpUMEpPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelreHus ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapHaHTOB peIeHUs, BBHIOMpaTh HaWOoJiee TOAXOMAIANA C YIETOM
CaMOCTOSITeNTEHO BBIICICHHBIX KPUTEPUEB).

ba3oBble HCCJIeI0BaTeIbCKHE 1eHCTBUS

WCIIOJIb30BaTh BOMPOCHI KaK HCCIIEeNOBATENIbCKU WHCTPYMEHT ITO3HaHW,
dbopMynupoBaTh BOMPOCHL, (QUKCHUPYIOIIME MPOTHBOpeune, Mpodiemy,
CaMOCTOSITEJIEHO ~yCTaHABIMBAaTh KCKOMOE U JaHHOe, (HOpMUPOBAThH
THIIOTE3Y, apTYMEHTUPOBAThH CBOIO TIO3HIIAIO, MHEHUE;

MPOBOAWTH TIO CaMOCTOSATEIBHO COCTaBICHHOMY TUIAHY HECIIOXHBIN
9KCIIEPUMEHT, HeOOIbIIIOe MCCIieIOBaHNE 110 YCTAHOBICHUIO OCOOSHHOCTEH
MaTeMaTH4eCcKOro 00bEeKTa, 3aBUCUMOCTE 00BEKTOB MEX Ty COOOM;
CaMOCTOSITeNTbHO (pOPMYJIHPOBaTh 00OOIIEHHsI W BBIBOJABI 1O pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJCHMSI, HCCIEOBAHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJTyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIIEHUH;

NIPOTHO3MPOBATh BO3MOXKHOE pa3BHUTHE IMpoIlecca, a TaKXKe BBIJIBHTaTh
NIPE/IIOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PaboTa ¢ undopmaunmeii:

BBISIBIIATH HEJIOCTATOYHOCTh W HW30BITOYHOCTh WHGOPMAIUH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3aa4H;

BEIOWPATh, AHAIM3UPOBATh, CHUCTEMATU3WPOBATh W HHTEPIIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUOB U GOPM TIPEACTABICHHUS;

BEIOWpATh (GOpMy TpencTaBlieHUs WHPOPMANWK W WILIFOCTPUPOBATH
pellaeMble 3aJladyd  CXeMaMH, JauarpaMMmamMd, HWHOW TrpaduKod Hu HUX
KOMOMHAIIUSIMU,

OIICHWBATh HANEKHOCTh WHPOPMAIMKM TIO KPUTEPHUSM, MPEIIOKESHHBIM
yaHuTeNeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTHBHble YHHUBEpPCAJbHBIC y‘leﬁﬂble JefiCTBHA:

BOCIIpUHUMATDL U Q)OpMYHHpOBaTB CYXXACHUA B COOTBETCTBUU C YCIIOBUAMU
" OCJIsIMHU O6H_IGHI/IH, SICHO, TOYHO, 'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pPEeILIeHHs
3a/1a4yv, KOMMEHTHUPOBATh MOJyYeHHbIN Pe3yJIbTaT;

B Xo7ie 00Cy)XJIeHHUs 3aJ]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOW TeMBbl,
npobJieMbl, peraeMoil 3ajjauy, BbICKa3bIBaTh U/I€U, HalleJIeHHble Ha MOMCK
peLIeHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXIEHUSIMU JIPYTuX
YYaCTHUKOB JMajnora, OOHapyXuBaTh pa3iidyue U CXOACTBO MO3ULMUH, B
KOPPEKTHOH opme popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,
IOPEJCTaBIsATh  Pe3yJbTaThl peleHus 3aJ1a4H, JKCIIEPUMEHTA,
UCCIIeJOBaHMsI, POEKTa, CAMOCTOSITENIbHO BhIOMpATh (popMar BBICTYIICHUS
C Y4€TOM 3aJa4 Mpe3eHTalM U 0COOEHHOCTEN ayIUTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYLIeCTBa KOMaHAHOW U MHIUBHUAYaIbHOM
paboTHI U peleHnr y4eOHbIX MaTeMaTHIeCKHX 3a/1a4;

IPUHUMAThH L[eJlb COBMECTHOH NeATelbHOCTH, IMJIAHUPOBATh OpPraHU3aLUI0
COBMECTHOM paloThl, pacnpenensiTb BUIbl paboT, JOroBapuBaThC,
o0cyXmaTh Tpoliecc W pe3ysbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJIeH;

ydacTBOBaTh B TPYNNOBBIX ¢opmax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIe LITYPMbI U APYTHUE), BBIMOJHITH CBOIO YacTh PabOThI
U KOODAMHUPOBATb CBOMU JIEHCTBUS C JAPYTMMH 4YJI€HAaMHU KOMAaHJbl,
OLIEHMBATh KauyecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHble YHHBepcaJbHble Y4eOHbIe el cTBHS

CaMoopraHnaaunﬂ:

CaMOCTOSITEJIbHO COCTAaBJISATh IIJIaH, aJIFOPUTM peLUeHUs 3aJaduu (UM ero
4acTh), BBIOMpaATh CHOCOO pEelIeHHs] C YYETOM HMMEIOLIUXCS PEecypcoB M
COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUpOBaTb M KOPPEKTHUPOBATH
BapHaHTHI pelIeHN ¢ y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTpOJ'lb, 3MOLHOHAJBHBIH HHTEJJIEKT:

BJIa/IeTh CII0COOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
peleHns MaTeMaTHIeCKOM 3a/1a4u;

NPEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HallIeHHbIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIILHOCTH MOCTABIEHHON LEIU U
YCJIOBHSIM, OOBSACHATH MPUYMHBI JOCTUKEHUS WM HEAOCTHUKEHHUS LelH,
HAXOAWUTh OIIMOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOydeHus B 9 kJjacce OOyYarOIIMWCS TMOJYYHUT CIEIYFOIIHE
npeIMeTHBIC Pe3yIbTaThl:

3HaTh TPUTOHOMETpHUYECKHE (YHKIIMU OCTPHIX YTIOB, HAXOAWTh C WX
MTOMOIIBIO  Pa3JIMYHbIE 3JIEMEHTHI TPSIMOYTOJIBHOTO TPEyrojbHUKa («pelleHne
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaXoauTh (C TOMOIIBIO KaTbKYJISATOPA) JITUHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUH.

[Tonb30BaThbest popMyIaMu TIPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM JIISI HAXOXKJICHHS COOTHOIICHWUH MEXIy TPUTOHOMETPUUECKUMHU
BEeJTUIMHAMU.

Hcrnonb30BaTh TeOpeMbl CHHYCOB U KOCHHYCOB ISl HAXOXKICHUS Pa3TnIHBIX
AJIEMEHTOB TPEYTOJNIbHUKA («pellleHrne TPEYroJbHUKOBY»), MPUMEHSITh WX TIpH
peIIeHNH TeOMETPUIECKIX 3a/1a4.

Brnamere moHsTHSAMEH ~— TpeoOpa3oBaHUS — MOAOOHS, COOTBETCTBEHHBIX
3JIeMeHTOB TOI0OHBIX GuUTyp. [Tob30BaTHCS CBOKCTBAMHU MOO0US TIPONU3BOIBHBIX
buryp, yMeTb BBIYUCIATH IJIUHBI M HAXOAWTh YIIbl y TOMOOHBIX QUTYP.
[IpuMeHATh CBOMCTBAa MOAOOMS B NPAKTUUYECKUX 3ajaydax. YMeThb MNPUBOAUTH
pUMEPHI TOJTOOHBIX GUTYP B OKPYIKAIOIIEM MHUpE.

[Tonp30BaThCs TeOpEeMaMu O TIPOU3BEICHUH OTPE3KOB XOP/I, O MPOW3BEICHUN
OTPE3KOB CEKYIINX, O KBaJipaTe KacaTeIbHOM!.

[Tosb30BaThcsl BEKTOpaMH, TOHUMATh WX TCOMETPUYECKHH W (QPU3NYESCKUit
CMBICI, TIPUMEHSTh WX B pEUICHWH TIeOMETPUYEeCKMX W (U3WUSCKHUX 3ajad.
[TpuMeHATh cKasIpHOE TIPOU3BEICHNE BEKTOPOB JIJIsl HAXOXKISHUS JUIUMH U yTIIOB.

[Tonp30BaThcsi METOAOM KOOPAWHAT HA IUIOCKOCTH, TPUMEHSTH €ro B
PEIIeHNN TeOMETPUISCKUX U MTPAKTHYECKHUX 3a7ad.

Bragetp MOHSITHSIMH TPaBUJIBHOTO MHOTOYTOJIBHUKA, JIIUHBI OKpPY)XHOCTH,
JUTMHBI YT OKPY>KHOCTH W PaJIMaHHOW Mephl yTila, YMETh BBIUUCIATH TUIOMIAIb
Kpyra u ero dacteit. [[puMeHsITh IOTydeHHbIE YMEHUS B IPAKTUIECKUX 3aavax.

Haxomuth ocu (MM MEHTPHI) CUMMETPUU (QUTYP, TMPUMEHSATH IBUIKCHUS
TUTOCKOCTH B MPOCTEUIINX CITyJasiX.

[TpuMeHSTh MONyYeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYecKue
MOJIeJIH JIJIS 331249 peajbHOM KU3HU W TIPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHHUS
C TpUMEHEHWEM TMOJO0US W TPUTOHOMETPUUYECKNX (YHKIWHA (MONB3YysICh, TIe
HEO0O0XO0IMMO, KAIBKYJISITOPOM ).



9 KJIACC

Koan4gecTBo yacon DJIeKTPOHHBbIE
HanmenoBanme pa3aejioB H TeM nugpoBbie
Ne n/m P Kontpoabnbsie  IlpakTHueckue (ipp )
NPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
! Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubmmoreka [JOK
CHUHYCOB. Perenue TpeyrojbHIKOB https://m.edsoo.ru/7f41a12¢
) [IpeoOpa3zoBanue nogobus. Merpuueckue 10 bubmmoteka [JOK
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmorexa [JOK
B 12 1
3 CKTOPHL https://m.edsoo.ru/7f41al2¢c
4 JlekapTOBBI KOOPAMHATHI Ha TIJIOCKOCTH 9 bubmorera HOK
P P https://m.edsoo.ru/7f41al2¢c
[IpaBubHBIE MHOTOYTOBHUKY. J{HHA
5 OKPY>KHOCTH ¥ TUIOIIAIhL Kpyra 8 1 bubmorexa [TOK
Py m ﬂu pyra. https://m.edsoo.ru/7f41al2¢
Brraucnenune miomanei
bu6mmorexa [JOK
6 JIBIKEHM TIIOCKOCTH 6 https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpenme, 06001eHNE, CUCTEMaTH3AIUS 7 ) bu6mmorexa [JOK
3HAHU https://m.edsoo.ru/7f41al2¢c
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HOYPOYHOE NIVIAHUPOBAHUE

9 KIIACC
KosmuecTBo yacon JIeKTpPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonTtpoabnbie IlpakTnyeckue
n/u Bcero H3y4eHHsl o0pa3zoBaTe/ibHbBIE
padoThI padoThI
pecypcbl
I OrnpesiesieHne TPUTOHOMETPUIECKUX ) bubmmoreka [JOK
¢ynkuuit yrios ot 0° go 180° 04.09.2024  https://m.edsoo.ru/8a1424bc
2 DopMyIIBI TPUBEICHUS 1 05.09.2024
3 TeopeMa KOCHUHYCOB 1 bubmorexa HOK
P Y 11.09.2024 | https://m.edsoo.ru/8al4336¢
4 TeopeMa KOCHHYCOB 1 12.09.2024
5 Teopema KocHHYCOB 1 budmorexa [TOK
P Y 18.09.2024  https://m.edsoo.ru/8a142d5e
6 Teopema cunycoB 1 bubmorexa HOK
P y 19.09.2024  https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1 75.00.2024
8 Teopema cuHycoB 1 26.09.2024
9 Haxosxnenue ITMH CTOPOH U ) bubmmorexa [JOK
BEJIMYMH YTJIOB TPEYTOJIBHUKOB 02.10.2024  https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroapHUKOB 1 bubmorexa HOK
bey 03.10.2024  https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroapHuKoOB 1 bu6mmoreka [JOK




09.10.2024  https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroapHIKOB bubmmorexa LIOK
10.10.2024  https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyropHIKOB budmorexa [TOK
16.10.2024  https://m.edsoo.ru/8al42ac0
14 [IpakTdyeckoe NpUMEHEHUE TEOPEM bu6mmoreka [JOK
CHHYCOB U KOCUHYCOB 17.10.2024  https://m.edsoo.ru/8al42c3c
15 Kontponpras padota 23102024
16 [IpakTyeckoe NprUMEHEHNUE TEOPEM
CHHYCOB ¥ KOCHHYCOB 24.10.2024
17 [TonsTre o mpeobpazoBaHUT bubmnorexa [JOK
noxoous 06.11.2024  https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC JIEMEHTHI bubmuotexa [JOK
noJO0HBIX (uryp 07.11.2024  https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 2JIEMEHTHI
TOTI00HBIX PHUTYp 13.11.2024
Teopema o mpou3BeIeHUN OTPE3KOB
20 XO0pZ, TeopeMa 0 IPOU3BEIEHUN bu6mmoreka [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O 14.11.2024  https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeIeHUN OTPE3KOB
)1 XO0pZ, TeoOpeMa 0 IPOU3BEIEHUN bu6mmoreka [TOK
OTPE3KOB CEKYIIHX, TEOPEMA O 20.11.2024 | https://m.edsoo.ru/8al441a4
KBaJ[pare KacaTelbHOM
Teopema o mpou3Be/IeHUN OTPE3KOB
22 XOpJ, TEOpEMA O IPOU3BEACHUU bubmmorexa [TOK
21.11.2024 = https://m.edsoo.ru/8al442da

OTPE3KOB CCKYIIUX, TECOPEMA O




KBagpate KacaTellbHOMU

” [IpuMeHeHne TeopeM B peIieHUH bubmnorexa [JOK
reOMETPUUECKUX 3a/1a4 27.11.2024 | https://m.edsoo.ru/8a143106
4 [IpuMeHeHHEe TeopeM B peLICHUH bu6mmoreka [JOK
T€OMETPUUECKHX 3a71a4 28.11.2024  https://m.edsoo.ru/8a1443fc
’5 [IpumeneHne TeopeM B pelIECHUN bu6mmoreka [JOK
reOMETPUUYECKUX 3a/1a4 04.12.2024  https://m.edsoo.ru/8a144578
2% [IpuMeHeHne TeopeM B peIIeHUH bubmmoreka [JOK
reOMETPUUECKUX 3a/1a4 05.12.2024  https://m.edsoo.ru/8al447a8
Omnpeienenne BEKTOPOB.
27 @Hzniecxnﬁ u l"eOMIe)T NYECKUM budmorexa [TOK
P 11.12.2024  https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)8 CrioxeHue 1 BBIUMTaHUE BEKTOPOB, bu6mmoreka [JOK
YMHOKEHHE BEKTOPA HA YUCIIO 12.12.2024  https://m.edsoo.ru/8al44a8c
29 K
OHTpOJIbHAs paboTa 18.12.2004
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,
30
YMHO>KE€HHUE BEKTOpa Ha YUCIIO0 19.12.2024
31 Paznoxxenne BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOPAM 25.12.2024
32 Koopaunate! BekTOpa buomorera [TOK
P P 26.12.2024  https://m.edsoo.ru/8al44fbe
CkasnsipHO€ MPOU3BEICHNUE BEKTOPOB,
33 ero 1 II?IMeHeII{)I/Ie n;f HaXO0X eHI/IIZI budmorexa [TOK
P A A 09.01.2025  https://m.edsoo.ru/8a14539¢
JUIMH U YTJIOB
CkanspHoe IPOU3BEICHIE BEKTOPOB,
34 ero 1 II:/)IMeHeII;I/Ie n;f HaXO0X eHI/II;)I budmorexa [TOK
P A 8 15.01.2025  https://m.edsoo.ru/8a14550e

JJINH U YI'JIOB




Pemenne 3a1a4 ¢ MoMOIILIO

bubmuorexa [JOK

39 BEKTOPOB 16.01.2025  https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ moMoIpio bubmotexa [JOK
BEKTOPOB 22.01.2025  https://m.edsoo.ru/8a1458c4
17 [IpumeHeHne BEKTOPOB ISl peIIeHUs
3amad pusuKu 23.01.2025
38 [IpumeHeHne BEKTOPOB JUIsl pEIIEHUS bu6mmoreka [JOK
3aad pusuKu 29.01.2025  https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPIMHATHI TOUEK Ha
IJTIOCKOCTH 30.01.2025
. bu6nmoreka [JOK
40 ¥ paBHeie MpaMoit 05.02.2025 https://m.edsogru/Sal45048
41 YpaBHeHME NpsAMOi 06.02.2025
42 YpaBHEHHE OKPYKHOCTH bubnmorexa LIOK
12.02.2025  https://m.edsoo.ru/8al4635a
13 KoopaunaTs! Touek nepeceyeHust bu6mmoreka [JOK
OKPY’>KHOCTH U TIPSIMO#t 13.02.2025 = https://m.edsoo.ru/8a146620
MeTo1 KOOpAWHAT TIPH PEIICHUN
44 reOMETPUUYECKUX q
nio(;lc:plzeczjlx 3az(3:f[1a ’ 19.02.2025
MeTo1 KOOpAWHAT TIPH PEIICHUN
45 reOMETPUUYECKUX 3a/1a4, 20.02.2005
MPaKTUYECKHUX 337129
MeTo1 KOOpJMHAT MPH PEIICHUN
46 TEOMETPUUYECKHX 3a/1ad, 26.02.2025
MPaKTUYECKHUX 33129
47 JlexapTOBBI KOOPAMHATHI HA bubmuotexa [JOK




mwiockocTu" 27.02.2025  https://m.edsoo.ru/8al46e0e
43 [IpaBUIbHBIE MHOTOYTOTBHUKH, bubmnorexa [JOK
BBIUUCJIEHHE UX DJIEMEHTOB 05.03.2025 | https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Hueo m. Jlmitna okpysKiocTH 06.03.2025  https://m.edsoo.ru/8al472c8
50 KonTponsHnas padora 12.03.2025
51
JImuHa TyTH OKpYKHOCTH 13.03.2005
52 Pangmannas mepa yriaa bubnnorexa LIOK
s pay 19.03.2025 = https://m.edsoo.ru/8al4714c
53 IImomane kpyra, cekTopa, cerMeHTa bubnmorexa LIOK
AL KpyTe, pa, 20.03.2025  https://m.edsoo.ru/8al47426
54 IInomane kpyra, cekTopa, cerMeHTa Bubnmorexa LIOK
HHa> Kpyra, pa, 02.04.2025 | https://m.edsoo.ru/8a147750
55 IInmomane kpyra, cekTopa, cerMeHTa bubmorexa IOK
Al Xpyra, pa, 03.04.2025 | https://m.edsoo.ru/8al47750
56 TlousTie 0 ABMKEHUHU IUIOCKOCTH Bubnmorexa LIOK
A 09.04.2025  https://m.edsoo.ru/8al147¢82
57 ITapamiensHbIi HepeHoc, HOBOPOT Bubnmorexa LIOK
P P ’ P 10.04.2025 | https://m.edsoo.ru/8a147f16
58 ITapatensHBINA IIEPEHOC, ITOBOPOT bubmorexa IOK
P P ’ P 16.04.2025 | https://m.edsoo.ru/8al47f16
59 [TapaniensHblii nepeHoC, TOBOPOT 17.04.2005
60 [TapasnienbHbli TepeHoC, TOBOPOT 53.04.2025
61 [IpuMeHeHne NBUKEHUI MTpU bu6mmoreka [JOK




peHiCHUHA 3a1a4

24.04.2025

https://m.edsoo.ru/8a1480e2

62

OKpyXHOCTb. [[BUKEHHUSI MIIOCKOCTH

30.04.2025

63

Hrorosas xonTpoapHas pabora

07.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aIUs 3HAHWM.
[TapannensHble 1
MIEPIICHIUKYJISIPHBIC TIPSIMbIC

14.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHUMH.
OKpY>KHOCTP U KPYT.
['eomeTpuueckune nocTpoeHus. Y bl
B OKPY>KHOCTHU

15.05.2025

66

[ToBTOpEeHnme, 06001IEHNE,
cHUCTEMAaTH3alMsl 3HAHWA.
BrnucanHuble 1 OIUCAHHBIE
OKPYKHOCTH MHOTOYTOJIbHHKOB

21.05.2025

67

[ToBTOpeHnue, 06001IEHNE,
cHUCTeMAaTH3alus 3HAHUHI

22.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* ['eometpus, 7-9 knaccol/ Atanacsa JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AkuponepHoe obmectBo «M3narensctBo «IIpocBerieHney

METOANYECKUE MATEPUAJIBI 1151 YUUTEJIA

[Toypounsie pa3zpaboTku mo reometrpuu.7 kiacc.4-e u3ga. - M.: BAKO
[Toypounsie pa3paboTKH MO reoMeTpuu.§ Kiacc. mocoodue njs yuurens /
H.®.I'aBpunosa - 3-e u3g., ucnop. - M.: BAKO

[Toypounble pazpaboTku no reomeTpun.9 knace.2-e uza. - M.: BAKO

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://infourok.ru






