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HOACHUTEJIBHAA 3AIINCKA

['eomeTpust Kak OJUH U3 OCHOBHBIX Pa3JIelOB IIKOJBHOW MAaT€MAaTHKH, CYIIECTBYIOIAs B
ee 1ensax o0ecreYeHusT N3y4eHUsl CBOMCTB U pa3MepoB (QUTYp, UX B3aUMOCBS3CH M B3aWMHOTO
pacroJioKeHUsl, OCHOBaHa Ha JIOTUYECKOM, JoKa3aTeabHOW JUHUU. [[eHHOCTh M3yueHus Teopuun
Ha ypoBHE 0a30BOro oOpa3oBaHMs 3aKIIOYACTCS B TOM, YTO OOYYAFOIIHNUCS YYUTCS IMPOBOJIUTH
JTOKa3aTelIbHbIe PACCYXKJICHHS, CTPOUTH JIOTHUECKHE YMO3AKIIIOUECHMsI, JTI0Ka3bIBaTh HCTUHHBIC
YTBEPKJACHUSI M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKICHUS «OT
MIPOTUBHOTOY», OTINYATH CBOUCTBA OT Te€OpeM, (OPMYITHPOBATE OOPATHBIC YTBEPKIACHHUS.

BTtopoii nienpio u3yueHus TEOpUu SIBISIETCS €€ MCIOJIb30BaHUE B KaYeCTBE MHCTPYMEHTA
MPU PACCMOTPEHUU KaK MATEMAaTHYECKUX, TaK W MPAKTUYECKUX 3a]ad, BCTPEUAIOIIUXCS B
MpeACTaBICHUN >KU3HUA. OOydyarolmuiicss JOMKEH HAyYUThCA OMNPEACNSTh T€OMETPUUYECKYIO
¢urypy, OomucChIBaTh CJIOBa JAHHOTO 4YepTEXa WIM PUCYHKA, HAXOIUTh IUIOMIA/b 3€MEIHLHOTO
y4acTKa, MPEJICTABISATh 00bEM OMTOBOJOKOHHOTO Kabemsi Wik TpeOyeMble pa3Mephl rapaxa s
aBTOMOOWJIA. DTO COOTBETCTBYET BTOPOM, UETBEPTON CTpOKe B H3yuyeHUM Treomerpuu. [lpum
pelieHun 3aJad MPaKTHYECKOTO IMOBEICHUS OOYYAIOIIMICS YYUTCS CTPOUTh MaTEMaTUYECKHE
MOJIENTH JKU3HEHHBIX CHUTYaIlui, MPOBOJANTH PAcUeThl U OIEHUBATH aJICKBATHOCTH IMOJIYyYaeMOTO
pe3ynbrarta.

Kpaiine BaxHO MOAYEPKHUBATH CBSI3b T€OMETPUH C JIPYTUMU YYCOHBIMH TpPEAMETaMH,
MOTHBHPOBATH HCIIOJIB30BATh ONPECIICHHE T€OMETPUUECKUX (PUTYp M TIOHATHMN, UCIIOIH30BAThH
MOJTyYCHHBIC 3HAHUS B (DM3UKE W TEXHHUKE. JTH CBS3M HAMOOJEe SIPKO TMPOSIBISIOTCS B TEMax
«BekTopel», «TpUTOHOMETPUYECKHE COOTHOLICHUS», «Meton koopauHaT» U «Teopema
[Tudaropar.

Vueonniii kypc «['eomeTpusi» BKIOUAaeT B Ce0sS OCHOBHBIC Pa3felibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TreoMeTpHUUECKUX BEITUUYHUHY,
«/lekapToBBl  KOOpAWMHATBI HAa IUIOCKOCTH», «BekTopbl», «JIBMKEHUS IUIOCKOCTEW»,
«IIpeobpazoBanust Mo 00U,

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 136 daca: B 8 kimacce — 68 dacoB
(2 yaca B Henen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Hauanbnabie monaruss reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buael yrios.
Beprukanbuele UM cMexHBIE yriael. buccektpuca yrima.  JlomaHas, MHOTOYIrOJIBHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyrospHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHelil TpeyroJbHUK. CBONCTBO MEIMAHBI IPSAMOYIOJIBHOIO TpPEYrOJIbHUKA,
MpOBEACHHON K TrumoTeHy3e. IIpu3Haku paBeHCTBa MNPSAMOYrOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria ¥ CEpeIMHHBIA NEPHEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M KpyI, XOpJa M JuaMeTp, MX CBOWCTBA. B3ammHOe pacnosoxeHue
OKpPY)KHOCTH U mpsMmoil. KacarenbHass U cekyias K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yrozi. BnimcanHas u onrcanHas OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamienorpamm, €ro Nnpu3HaKH W CBOHCTBA. YacTHBIE Ciydau
napaiesiorpaMMoB (TIPSIMOYTOJILHUK, POMO, KBaapaT), WX NPU3HAKH W CBOWcTBa. Tpamerms,
paBHOOOKas Tparerus, e€ CBOcTBa U Mpu3HaKu. [IpsMoyrosibpHas Tpanemus.

Merton yaBoenus: meauanbl. LleHTpanbHas cummerpus. Teopema Daieca u Teopema o
MPONOPIIMOHAIBHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku nmogoOus TpeyroJbHUKOB.
[TpumMeHeHue Mo 100U MPH PEIICHUH MTPAKTUYCCKUX 3a]1a4.

CpoiicTBa momaael reomerpudeckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHUKA,
napasienorpamma, pom6a u tpanerui. OTHOIIEHHE TUIOMAeH Mo00HBIX QUryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.

Teopema Iludaropa. IIpumenenne Teopemsl [ludaropa mpu pemeHUN MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yriia MPsSIMOYTOJBHOTO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHkiuu yriaos B 30, 45 u 60°.

BrrcanHble M EHTpaNbHBIE YIIIbI, YTOJ MEXKIY KacaTedbHOW M XOPAOU. YTIBI MEXIY
XOpJAaMd U CeKYyIIMMH. BIucaHHbIE U ONHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmMmHOe



pacmoJio’)keHue JABYX OKpyxHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. PemieHue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logo6re COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallyd HaJ
BeKkTOpamu. PasnokeHne BeKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ NMPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE /ISl HaX0K/I€HUs JJIUH U YTJIO0B.

JlexapTOBBl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsMOM U OKPY)KHOCTH B
KOOpJMHATaX, MlepecedyeHre OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[mMHA OkpyxHOCTH. ['pagycHas u paauanHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTEH. [Imomaap kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS MIJIOCKOCTH U BHYTPEHHHME CUMMETPUH (QUTyYp (37€MEHTapHbIE IPECTABICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS ITPOI'PAMMBLI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPONUUJIOMY U HACTOSIIIEMY POCCHUHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBHIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpakJIaHUHA W peau3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPakITAHCKOTO o0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TNPUMEHEHUEM JOCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
YKU3HU JIJIS1 YCIIENTHOM Mpo(decCHOHATBHON EeATeTFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAJILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JEesITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX IMpeACTaBICHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKu Kak cdepbl 4eloBeYecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIM3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTHKU U MaTeMaTH4EeCKON
KYIbTYpOH KaK CpeICTBOM TO3HAHHUA MHUpPA, OBJAJCHHEM MPOCTEHIIMMHU HABBIKAMU
HCCIIeIOBATENIbCKON AESITETbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS H
AMOLMOHAJIBHOTO (JIArONOJIy4Hs:

TFOTOBHOCTBHIO MPHUMEHSTh MaTeMaTUYeCKHE 3HAaHUS B HUHTEpEcax CBOEro 3I0POBbs,
BEJICHUS 3[J0POBOr0 00pa3a >KU3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKAIOIIEeH cpenpl, IUIAHUPOBAHUS TNOCTYINKOB M OLEHKHM HX BO3MOXHBIX
MOCJICICTBUH ISl OKpYXKAIOIIEH cpebl, 0CO3HAHUEM TJI00ATBHOTO XapaKkTepa SKOJIOTHYECKHX
mpo0eM U MyTel X peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



TFOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Yy JAPYTHUX
JOJICH, MPUOOPETaTh B COBMECTHOW JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTECHITUHN W3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B ()OPMUPOBAHNY HOBBIX 3HAHHM, B TOM 4YHCIIC POPMYITHPOBATH UJCH,
MOHATHUSA, TUNIOTE3bI 00 O0BEKTAaX W SIBJICHUSAX, B TOM YHCJIE PaHEE HEM3BECTHBIX, OCO3HABATH
NePUIMTH COOCTBEHHBIX 3HAHUI W KOMITIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHCE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIlMiO, BOCHPHHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMII KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHUS M
JNCUCTBUS, POPMYITHPOBATEH M OIICHUBATH PUCKH U TIOCIIEACTBHS, (GOPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS
Bba3oBble jornueckue aecTBus:

® BBISBISATh U XAPaKTEPU30BATH CYIECTBEHHBIC MPU3HAKK MAaTEMaTHUUYECKHX OOBEKTOB,
TOHSATUM, OTHOIIEHUH MEXIY TOHATUIMH, (OPMYIUPOBATH OMPEACTCHUS TOHSATUMH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIMK, OCHOBAHUS JJI1 0000IIEHUS 1
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCHpHHUMATh, (GOPMYIHPOBATh U TPEOOPA3OBBIBATH CYKIEHHUS: yTBEPAUTEIbHBIC U
OTpHIIaTeNbHbBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

® BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHUBOPEUUs B (paKTax,
JMAHHBIX, HAOMIOMEHUSAX W YTBEPKACHHSIX, Npeiaratb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, ACTYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

e pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IIpSIMbIE U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeabCTBA MaTeMaTHYeCKUX (aKToB,
BBICTPAaMBaTh apryMEHTAlUI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OO0CHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOUpaTh HauboJiee MOIXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarejbCcKHe 1eHCTBUA .

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIbHO COCTaBICHHOMY IUIAaHY HECJIOXHBIA JKCIEPUMEHT,
HEOOMBIIIOE HCCIIEOBAaHME TIO0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOM;

e caMocToATenbHO (opmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOINIO/IEHUS, MCCIEIO0BaHUs, OIEHUBATH JOCTOBEPHOCTh MOTYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTUE MPOLIECCA, & TAKXKE BBIBUTATh MPEANOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanueii:



BBISIBJIATH HEIOCTATOYHOCTH U M30BITOYHOCTh MH(OPMAIMH, JAHHBIX, HEOOXOAUMBIX JUIS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpencTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
cXeMaMu, AuarpaMMamu, HMHOM rpadukoi 1 uX KOMOMHALUAMY;

OLICHMBATh HAJAEKHOCTh MHPOPMAIMM 110 KPUTEPUSIM, NPEUIOKEHHBIM YUYUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATh CYXJICHHS B COOTBETCTBUHU C YCIOBHSMHU U IIEISMU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 0 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MIOJTY4EHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIEMBI,
perraeMo¥ 3a1a4u, BRICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYTMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3PAKCHHS,;

MIPEJICTABIATh PE3y/IbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, WCCIICIOBAHUs, MPOEKTa,
CaMOCTOSITEJIBHO BBIOMpPATh (opMaT BBICTYIUICHUS C y4ETOM 3a7ad TMPE3CHTAlUU |
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCMHOJIb30BaTh MPEUMYILECTBA KOMaHIHON M MHAUBHUIYaIbHOU pabOThHI mpH
pelIeHny y4eOHbIX MaTeMaTHYeCKUX 3a/1a4;

MPUHUMATD IIeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboTHI, pactipeAeNaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

y4acTBOBATh B TPYMIOBBIX GopMax paboThl (00CYyKACHHS, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PA0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YEHAMU KOMaHJIbl, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHUBEpPCaJbHbIe YUeOHbIe 1eiCTBHUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJISITh IUJIaH, AITOPUTM pEIIeHUs 3anaud (WIK €ro 4acTh),
BBHIOMpATh CIOCOO peleHusT ¢ Y4ETOM HMEIOLIUXCA PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C Y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMONPOBEPKH, CAaMOKOHTPOJIS IpOLecca U pe3yiabTaTra pelieHHs
MaTeMaTH4ECKOH 3a7auu;

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IPH PEIIEHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa ACSITEIbHOCTH IMOCTAaBICHHOW LIETU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TOJYYUT CIEAYIOIIUE HPEIMETHBIC
pE3yIbTaThI:

Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHE (UTYpPBI, OIpPENeNATh WX B3aUMHOE
pacroyiokeHue, M300pakaTb TIeOMETpUYEcKrue (UTYpHI, BBINOJIHITH YEPTEKH IO YCIOBUIO
3amaun. M3MmepsATh JMHEHHBIE W YIJIOBBIE BEIWYMHBI. Pemare 3aJauv Ha BBIYUCIICHUE JJIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B PEAIbHOMN JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB IO MOPAJIKY BEIMUMHBI.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4am.

[Tonp30BaTbCcsi NpPHU3HAKAMM PABEHCTBA TPEYrOJbHHMKOB, HCIOJIB30BaTh IPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU PEIICHUH 3a/1au.

[IpoBOAUTE JIOTHYECKHUE PACCYKICHHUS C UCIIOJIb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl NpU3HAKAMH DPABEHCTBA IPSAMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEACHHOW K THUIIOTEHY3€ MPAMOYTOJBHOTO TPEYrOJbHUKA, B PpEUICHUU
F€OMETPUUYECKHX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pazyeT ¢ HUMHU
cexymas. Onpeaenars NapajjIeIbHOCTh IPSIMBIX C IMOMOIIBK) PABEHCTBA PACCTOSHUNA OT TOYEK
OJIHOM IIPSAIMOM /10 TOYEK JPYroi mpsiMOM.

Pemate 3agaun Ha kiner4aroi Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUThb YHUCIOBblE M OYyKBEHHbIE 3HAYEHHUS YIJIOB B
FCOMETPUYECKUX  3a7adax C  HCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpH IEPECEYEHUHU JABYX HapajIelIbHbIX
IPSIMBIX CeKyllel. PemaTts npakTuyecKue 3a1auu Ha HaX0KICHHUE YITIOB.

Brnaners noHATHEM F€OMETPUYECKOTO0 MECTa TOUEK. Y METh ONpPENeNaTh OMCCEKTPUCY Yria
U CEPEIUHHBIN NEPIICHIUKYIAP K OTPE3KY KaK FTE€OMETPUYECKAE MECTa TOYCK.

DopMynMpOBaTh ONPEACICHUSI OKPYKHOCTH M KpYyra, XOpIAbl MU JUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELLIECHUH 3a1a4.

Bnagers moHATHEM ONMUCAHHOW OKOJIO TPEYrOJIBHUKA OKPYXHOCTH, YMETb HaxXOIWUTh €€
ueHtp. [lonp3oBarbes dakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
ONIHOM TOYKE, M O TOM, YTO CEPEIMHHBIC IEPIECHIUKYISAPbl K CTOPOHAaM TpPEyroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp 1OHATHEM KacaTeIbHOM K  OKDYKHOCTH, IIOJb30BaTbCsi TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KacaHUs.

Ilonb3oBaTbcss NPOCTEHMIIMMU TE€OMETPUYECKUMHM HEpPaBEHCTBAMM, IIOHMMATb MX
IIPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOIIBIO LUPKYJIS U JIMHEUKH.

K xoHny oOyuenuss B 8 kiacce oOydarouiuiics IMOJIy4UT CIEAYIOIIUME HpPEIMETHBIE
pe3ynbTaThl:

Pacno3nHaBaTe OCHOBHBIE BHIBI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTBI, IOJIb30BATHCSI UX
CBOMCTBAMM IIPU PEILIECHUM I€OMETPUUECKUX 3a1ay.

[IpuMeHsATH CBOWMCTBAa TOUKM IEpEeceYeHUs MeIuaH TpeyrojbHHKa (LIEHTpa Macc) B
pelIeHuu 3a1ay.

Biagers moHsATHEM CpeqHEHN JIMHUM TPEYrOJIbHUKA U TpalleLUd, IPUMEHATh UX CBOMCTBA
IIpU pELICHUM reoMeTrpudeckux 3angad. llosb3oBarecs Teopemoit daseca U TeopemMoil O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUsS IPAKTUUECKUX 3a/1a4.



[IpuMeHsTh MpU3HAKK TOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonp3oBarbest Teopemoii [ludaropa mist pemieHUss TEOMETPUYECKHX M MPAKTHYCCKHX
3ama4. CTpouTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3ajauyax, CaMOCTOATEIbHO JENaTh
YepTEX U HAXOJIUTh COOTBETCTBYIOIINE JJTUHBIL.

Bnagerp moHATMSMU CUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria MIpsSMOYTOJIbHOTO
TpeyroibHuKa. [1071630BaThCs 3STUMU MOHATUSIMH JIJIST PEIICHUS PAKTUYECKUX 3a/1a4.

Boruucnsate  (paznuyHbIMH - criocoOaMu) — IJIOMIAAL  TPEYroJbHUKA M IUJIOLIATH
MHOTOYTOJIbHBIX ~ (GuUryp (MOJB3ysACh, TJ€ HEOOXOIUMO, KaIbKyIsTopoM). IIpuMeHATH
MOJTYYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

Bnagerp MNOHATUSIMM BIOMCAHHOTO M ILIEHTPAJIBHOIO yIJia, HMCIOJb30BaTh TEOPEMBI O
BIMCAHHBIX yIJaxX, yriiax MeXay XopJaMu (CEeKyIIMMHU) U YIile MeXAy KacaTelbHOW U XOpJOoH
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4.

Branets moHATHEM ONMMCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHATh CBOMCTBA OMHCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PELICHUHU 3a/1a4.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYECKHUE MOJETH NS
3a/1a4 peabHOM KU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BHIUYUCICHUS ¢ IPUMEHEHUEM TTOI00US
Y TPUTOHOMETPHUH (TI0JIB3YACh, II€ HE0OX0UMO, KaJbKYIATOPOM).

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX VYIJOB, HAaXOJUTh C WX TTOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYrOJILHOTO  TPEYrojbHUKA  («pEelIeHHEe  MPSMOYTrOJbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMONIBIO KAJIBKYISATOPA) JJIWHBI W YIJIbI JJI1 HETAOJUYHBIX
3HA4YEHMII.

[Tonb3oBatbest hopMynaMu IpUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XJACHUSI COOTHOILIEHUN MEXTy TPUTOHOMETPUUECKUMHU BETUYHHAMU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («peIlIeHHuEe TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELUICHUU T€OMETPUUYECKHX
3azad.

Bnagets nonsTusMu npeoOpa3oBaHus N0J00uUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX
¢uryp. [lonp30BaThCcs cBOKWCTBaMU MOA0OMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIIbl Y MoA00HBIX (uryp. IIpuMensaTs cBoiicTBa MO00MS B MPAKTUUYECKUX 3aJaydax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThbcst TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamH, MOHMMATh HUX T'E€OMETPUYECKUH U (PUIUYECKUI CMBICI,
NPUMEHATh UX B PEUICHHH TeOMEeTpUYecKuX M Quanmyeckux 3anad. [IpumeHsTh cKalsgpHOE
MIPOM3BEICHNE BEKTOPOB I HAX0XK/IEHUS JUIMH U YTJIOB.

[Tonb3oBaTbcsi METOJOM KOOPAWMHAT HA IUJIOCKOCTH, MPUMEHSITh €ro B pEIICHUU
r€OMETPUYECKUX M MPAKTUYECKUX 33]1ad.

Brnagers moHATHSAMU MPaBUIHLHOTO MHOTOYTOJBHHKA, JIHMHBI OKPY>KHOCTH, JUIMHBI TyT'U
OKPY)KHOCTH M pPaJMaHHOM Mephl yria, YMETh BBIYHCIATH IUIOMIA[h Kpyra M €ro 4Yacrei.
[IpuMeHSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuth ocu (wnu IEHTPBI) CUMMETPUH (DUTYp, MPUMEHSTH ABM)KEHHS TUIOCKOCTH B
MPOCTEHIINX CITydasx.



[IpumMeHsTH MONy4YEeHHBIC 3HAHUA HA MPAKTHUKE — CTPOUTHh MAaTeMaTHUECKHE MOJEIH IS
3aJa4u peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0JTB3YSChH, I71€ HEOOXOUMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne 1 KoanyecTBo yacos DJIeKTpOHHbIe (L1 (POBbIE)
anMMeHOBaHMe pPa3/ieJioB U TeM POrpaMMbl
n/n KOHTpOJIbeIe 06p330BaTeJ'II)HI)Ie pecypcChbl
Bcero
padoThl
1 [Ipocreiime reomMmerpuyueckre GUIypsl U UX 14 bubnuorexa [JOK
CBOMCTBA. MI3MepeHne reoMeTpuiIeCKUX BeJTHUUH https://m.edsoo.ru/7f415e2e
bubmmoreka [IOK
2 TpeyroibHiicu 22 ! https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
3 [TapamiensHbIe TpsIMBIE, CyMMa YIJI0B TPEYTOJIbHUKA 14 1 https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTB U KpYT. ['eomeTprdecKkue nocTpoeHust 14 1 ﬁtﬁlgg?/()n:eelaz(iorﬁﬂ f415000
. bu6moreka [IOK
5 [ToBTOpEeHuUe, 0000MIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
8 KJIACC

KoanuecTBo 4acos

JaexkTpoHHble (HUGpoBHIE)

JI:J‘}_)H HanmeHnoBaHue pa3ae/ioB U TeM POrPaMMBbI Beero KoHTpobHEIe 06pPaIOBATEILHBIE PECYPChE
padoThI
N bubnuoreka [JOK
! HeTBIpEXyroLHHKIL 12 L https://m.edsc])lo.ru/7f417e18
2 Teopema dasieca 1 Teopema O MPONOPLUOHATIBHBIX 15 1 bubnuoreka [JOK
OTpe3Kax, MOJJOOHbBIE TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18
3 [Inomane. HaxoxaeHnue miomanei TpeyroabHUKOB U 14 1 bubnunoreka [JOK

MHOTOYT0JIbHBIX (puryp. [Tnomaau nogoOHbIX Guryp

https://m.edsoo.ru/7f417e18
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bubnuoreka [IOK
4 Teopema [Iudaropa u Hauana TPUrOHOMETPHH 10 1 https://m.eds0o.ru/7f417e18
S| aermpeyrormmn Kacarensmme x oxpysoon 13 ) uGaorexa IOK
pexyT . PYX ' https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEN
. bubnuotexa [JOK
6 Ilorropenne, obobmerme snatmii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
9 KJIACC
K
Ne HaumenoBanue pa3aejioB 1 TeM IPOrPaMMBbI DINTELIRO qaton JJEKTPOHHEIE (HPPOBLIC)
/i Bcero KoHTpoabHbIie o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Tpuronomerpus. TeopeMbl KOCUHHYCOB U CUHYCOB. 16 1 bubnuoreka [JOK
Perrenre TpeyroapbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue nomoous. Merpuyeckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY/KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropsi 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
5 [IpaBuibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPY>KHOCTH U 8 bubnuoreka [JOK
wIonaabs Kpyra. Beraucienue miommaieit https://m.edsoo.ru/7f41al2c
6 JIBYOKEHHUS TIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
. bubmuoreka [{OK
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 7 2 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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IHOYPOYHOE IVTAHUPOBAHMUE
9 KUIACC, 68 4

No KounuyecrBo 4yacos DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka
n/n Beero KOHTpOJIbeIe OﬁpaSOBaTeJH)HI)Ie
paboThbI pecypcel
Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB. Pelienue 16
TPEYroJbHUKOB
1 Onpenenenre TpUroHOMeTpUuecKux GpyHkuui yriaos ot 0° 1o 1 bubnuorexa [JOK
180° https://m.edsoo.ru/8al424bc
2 DopMmybl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6J_IH0TeKa LOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cuHYyCOB 1
9 HaxoxaeHue JUIMH CTOPOH U BEIMYUH YTJIOB TPEYTOJIbHUKOB 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/8a1430b0
11 Pemenue TpeyronsHUKOB 1 ﬁt?;?ﬁ;?:;%gg}ga 142ac0
bubmuoreka [JOK
12 Peruenne TpeyrobHuKoB 1 https:// m.edsoc])_.[ 8/8a142aco
13 Peuienne TpeyroinbHUKOB 1 Et?g?ﬁr?:;%ggga 142ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM CUHYCOB U KOCUHYCOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM CUHYCOB U KOCUHYCOB 1
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bubnuoreka [IOK

" "
16 KonTposabHas padora no teme "Pelienne TpeyroJibHUKOB 1 https://m.edsoo.ru/8a14392a
IIpeoGpa3oBanue noaodusi. Merpuieckue COOTHOIIEHUS B 10
OKPY>KHOCTH
bu6mmoreka [IOK
17 [onsitne o mpeoOpa3oBaHUH OO0 1 https://m.edsoo.ru/8al43ab0
bu6moteka [IOK
18 CoOTBETCTBEHHBIE 3IEMEHTHI NOJOOHBIX QUTYP 1 https://m.edsoo.ru/8al43ded
19 CoOTBETCTBEHHBIE 3IEMEHTHI NOJOOHBIX GUTYp 1
Teopema o mpou3BEICHUN OTPE3KOB XOP/I, TEOpEMa O
20 npoE3Bener?H 0Tpe§1<013 CGK}I/)HII/IX Teonga 0 Il)cBa)IpaTe 1 bubmorexa LOK
N > https://m.edso00.ru/8a14406e
KacaTeJIbHOU
Teopema o mpou3BEICHUN OTPE3KOB XOP/I, TEOpPEMa O
21 HpOII/)ISBe)IeHI/II:)I/I 0Tpe2;1<013 CCK}II)HII/IX TeoggMa 0 II)cBaglpaTe 1 bubmorexa LOK
. ’ https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
Teopema o nmpoussene OTPE3KOB XO eopema o
22 I OII/)ISII;/IG e;p?n 2TB egxgll;wéeKT ; IfX BTzopgl’VIZ. 0 II)<B1: aTe 1 bubmrorexa IJOK
p AIcHY p YHUX, TeOp P https://m.edsoo.ru/8al442da
KacaTelbHOM
23 [IpumeHeHue TeopeM B pelIeHUH FEOMETPHUUECKUX 3aau 1 bubmrorexa IJOK
P p P P a https://m.edso0.ru/8a143f06
24 [IpuMeHeHne TeopeM B PEIICHUH T€OMETPUYECKUX 3a/1a4 1 bubmorexa IIOK
P p P P o https://m.edsoo.ru/8a1443fc
25 [IpuMeHeHne TeopeM B PEIICHHH T€OMETPUUSCKHX 3a/1a4 1 Enbmrorexa IIOK
P P P p A https://m.edsoo0.ru/8a144578
KonrtpoJsbHas padora no teme ""[IpeodpazoBanue moaodous. bubnunoreka [JOK
26 " 1 .
MeTpuyeckne COOTHOLICHUSI B OKPY’KHOCTH https://m.edso0.ru/8al447a8
BekTopbl 12
Omnpenenenne BeKTOpoB. PU3NYECKHUI U TEOMETPUUYECKUI bubnuoreka [IOK
27 1 -
CMBICJI BEKTOPOB https://m.edso0.ru/8a144960
CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOPa Ha bubnmoreka [JOK
28 1 _
YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BRIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOPa Ha 1 bubnuoreka [JOK
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YUCIIO0 https://m.edsoo.ru/8a144d52
30 CrnosxeHune ¥ BBIYUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOPA Ha 1
YHCIIO
31 Pa3nokeHne BEKTOpPA 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM 1
CkansipHO€ MPOU3BE/ICHNE BEKTOPOB, €r0 MIPUMEHEHUE IS bubnuotexa [JOK
33 HAXOXJEHUS JJIMH U YTJIOB 1 https://m.edsoo.ru/8a14539c¢
CkansipHO€ NMPOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHUE IS bubnuotexa [JOK
34 HAXOXJEHUS JJIMH U YTJIOB 1 https://m.edso0.ru/8a14550e
35 Pemenue 3a1a4 ¢ MOMOIILIO0 BEKTOPOB 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/8al144c3a
36 Pemenue 3a/1a4 ¢ MOMOIILIO0 BEKTOPOB 1 BH6J_IH0TeKa LOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB ISl pelieHus 3a1a4 (GU3UKH 1
38 KonTpoabHas padora no teme "Bektopnbi" 1 BH6J_IHOTeKa LIOK
https://m.edsoo0.ru/8a145b08
JlekapToBbI KOOPIMHATHI HA MJIOCKOCTH 9
39 JlexapTOBBI KOOPMHATHI TOYCK Ha TJIOCKOCTH 1
41 YpaBHeHUE NPSIMOI 1
bubnuorexa [JOK
42 Y PABHCHHE OKPYKHOCTH 1 https:// m.edsoc%.I ru/8al4635a
43 KoopauHaTel TOUEK mepecedeHus: OKPY)>KHOCTH U TIPSIMOU 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/8a146620
44 Meto KOOpIAMHAT MPH PEIICHHUH T€OMETPHUCCKUX 3a71a4, 1
MPAKTUYECKUX 33734
45 MeTo1 KOOpAMHAT MIPH PEIICHUH T€OMETPUUECKUX 3a/1ad, 1
MIPAKTUYECKUX 33734
16 MeTo1 KOOpAMHAT MIPH PEIICHUN T€OMETPUUYECKUX 3a]1ad, 1

MMPAKTUYCCKUX 3ada1



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

47 KOHTpOHLHaH'PaﬁoTa no teme " JlekapToBbl KOOPANHATHI 1 BI/I6J.II/IOTeKa HOK
HA IVI0CKOCTH https://m.edsoo.ru/8al46e0e
IIpaBujibHBIE MHOTOYTOJIbLHUKH. [[JTHHA OKPY’KHOCTH U 8
IUIOIAIb KpPyra. BeluncieHue miomaaei
48 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, BEIYHCIICHUE UX 3JICMCHTOB 1 bubmorexa [JOK
https://m.edsoo.ru/8al46fda
49 Yucrno wt. JImmHa OKpYKHOCTH 1 Egggﬁgﬁ;gﬁga 1472¢8
50 Yucrno wt. JImmHa OKpYKHOCTH 1 Egggﬁgﬁ;gﬁga 14714¢
o1 JlIvHa IyTH OKPY»KHOCTH 1
bubnuorexa [JOK
52 Pamuannas vepa yria 1 https:// m.edso;I ru/8ala7lac
53 [Tnomanp kpyra, CeKTOpa, CerMeHTa 1 BH6J_IH0TeKa LOK
https://m.edso0.ru/8a147426
54 [Tmomanp kpyra, CeKTopa, cerMmeHTa 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, CeKTOpa, CerMeHTa 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/8a147750
JIBMKeHHs MJI0CKOCTH 6
56 TTonsATHE O IBUXEHUU ILIIOCKOCTH 1 Egg?ﬁ;fg;gg}éal 47¢82
57 [TapamiensHbIN IEPEHOC, TOBOPOT 1 BH6J,IHOTeKa HOK
’ https://m.edso0.ru/8a147f16
58 [TapaniensHbIN IEPEHOC, TOBOPOT 1 BHGJ.IHOTeKa LOK
https://m.edso0.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT 1
60 [TapannenbHblil mepeHoc, TOBOPOT 1
61 [IpumeneHne IBMKEHN NTPU pELICHNN 3a1a4 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/8a1480e2
IloBTOpEeHuUe, 06001IeHNEe, CHCTEMATH3AMSA 3HAHUI 7
62 KounrtpoJsbHas padora no temam "[IpaBuibHble 1



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

MHOI'0yroJIbHUKH. Opr)KHOCTB. I[BH)KCHI/IH II0cKocTH"

63 [ToBTOpenue, 0600IIeHNE, CHUCTEMAaTU3AIUs 3HAHUI. 1 bubmuoreka [IOK
N3mepenune reoMeTpu4ecKuX BEIMYNH. TpeyroIbHUKU https://m.edsoo.ru/8a148524

64 [ToBTOpenue, 0600IIeHNE, CHUCTEMAaTH3AIUs 3HAHUI. 1 bubmmoreka [IOK
[TapaienpHbIE ¥ NEPIICHANUKYIISIPHBIE NIPSMBbIE https://m.edso0.ru/8a148650
[ToBTOpEHUe, 0000IICHNE, CHCTEMAaTU3AINS 3HAHUH.

65 OxpyxHOCTb U Kpyr. ['eomeTpruyeckue nocTpoeHus. YIibl B 1
OKPYXKHOCTH

66 [ToBTOpEnue, 06001IeHNE, CICTEMAaTU3allKs 3HAHUH. 1
Brincansple 1 onMcaHHbIE OKPY>KHOCTH MHOTOYT'OJIbHAKOB

67 Htorosas koHTpoJbHAs paboTa 1 g&?ﬁ%ﬁéﬁ)gﬁga 148920

68 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3aINs 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Yueonuk Atanacsa JI.C., Byry3os B.®. u np., ['eomerpus 7-9 xmacchl, 6a30BbIid YPOBCHbD,
M., IIpocBemenue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e JlupmakTHueckue MarepHalbl M METOJUYECKHE PEKOMEHIAMM JUIsl Y4YMTENs 110
reomeTpuH. 7 knacc — MensHukoBa H.b.

e JlupmakTHueckue MarepHalibl U METOJUYECKHE PEKOMEHAALMU JUIsl Y4YMUTENs 110
reomeTpun. 8 kiacc — MensHukoBa H.b., 3axapos I'.A.

e Jlumaktuueckue matepuansl mo reomerpun. 9 kimacc. K yueOnuky Artanacsuaa JI.C. -
MensuukoBa H.b., 3axaposa I'.A.

e - Teopuss BeposATHOCTEH, MaTEMaTH4EeCKas CTATHUCTHKA W CIy4YalHBIE IPOLIECCHI:
yueonuk / FO.4. Kanman; ToMckuii moJMTeXHUYECKUN yHUBEpCUTET. — Tomck: U3a-
BO TOMCKOro oJIMTEXHUYECKOro yHuBepcurera, 2013. — 131 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/7f415e2e

LUmeneBa MopnwncaHo uudposoin
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