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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNOB MIKOJbHOM MaTeMaTHUKH, UMEIOIIUNA cBOEH
LEeNbI0 00ECleYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelbHYyK JuHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKI0YAETCsl B TOM, YTO 00Yy4arOLIHiics
YUUTCS TMPOBOJUTH JIOKa3aTeJbHbIE PACCYKIACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoii 1enpio nu3ydeHusi reOMETPUH SBIIAETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA Mpu
pEelIeHUH KaK MaTeMaTHYeCKUX, TaK M MPaKTHUYECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
*u3HU. OOydaromuiics TOJDKEH HAYYHTbCS OIpPENeIUTh T'€OMETPUYECKy0 (Urypy, OMmHcaTh
CJIIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOMIAJb 3€MEJIbHOIO Y4YacTKa, PAacCUUTaTb
HEOOXOIUMYI0 JJIMHY ONTOBOJOKOHHOTO Kalemst wiu TpeOyeMmble pa3Mepbl rapaxa s
aBTOMOOWII. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JIUHUS B U3YYEHUU T€OMETPHH.
[Ipu pemieHun 3agad  MPAKTUYECKOTO  XapakTepa OOy4alOUIMiiCs y4UTCS  CTPOHTH
MaTeMaTUYeCKUe MOJEIN pEaJIbHbIX JKU3HEHHBIX CHUTyalluil, MpPOBOJUTH BBIYUCICHUS U
OILICHUBATh aJIEKBATHOCTb MOJIYYEHHOTO pe3yibTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C JPYTMMU YUYEOHBIMU IpeIMeTamH,
MOTHBHPOBaTh  HWCIOJB30BAaTh  ONPENCIICHUS TIEeOMETPUYECKHX (QuUryp U  TOHATHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. DTHU CBSI3U Hanboee
ApKO BUJHBI B TeMax «Bektopsl», « [puronomerpuueckue cooTHOIEHUM», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebHblit Kypc «['eomMeTpus» BKIIOYAET CJENyIOIME OCHOBHBIE pa3felibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexapToBBl  KOOpAMHATBI Ha  IUIOCKOCTW», «BeKkTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUM.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).

Buapl u popmbl AeATEIHHOCTH, NO3BOJISIOUINE PEAIN30BATh BOCIUTATEIbHbIN MOTEHUHAJ
yPoOKa, ¢ y4éToM padoueii mporpaMMbl BOCIHTAHUS MPEINOJIAraeT caeayonee:
-YCTAaHOBJICHHUE JTOBCPUTCIIBHBIX OTHOIIIEHUN MCXKAY YUUTCIEM U €0 Y4YCHUKaAMU, CHOCO6CTBYIOIIII/IX
MMO3UTUBHOMY BOCHPHUATHUIO YUAIIIUMUCIA Tpe6OBaHHﬁ n HpOCL6 YUuUTCIA, MPUBJIICUCHUIO UX BHUMAHHUA K
O6CY)KZ[aeMOI>’I Ha YpOKE I/IH(l)OpMaI_[I/II/I, AKTUBU3allUH UX MO3HAaBaTEeILHOMN ACATCIIbHOCTH,
-o0y K/IeHUe IKOJILHUKOB COOJII0/IaTh HA YPOKE OOIICNPUHATHIE HOPMBI TIOBEJICHUSI, IPaBHia OOIIEHHS
CO CTapmIMMHU (YYUTEISIMH) U CBEPCTHUKAMH (LIKOJIbHUKAMH), NPUHLOUIBI y4eOHOW IUCLUUIUTUHBI H
CaMOOpraHu3alunu;
-IIPUBJICUCHUE BHHUMAHUA HIKOJbHUKOB K IIEHHOCTHOMY AaCIIC€KTY H3YYa€MbIX Ha YpOKaxX sABJICHUMH,
opranm3anmus w#x paboTBl C TMONydaeMOW Ha YpOKe COIHMAIbHO 3HauWMoW wH(popmanmen —
WHHUIOHUUPOBAHUC €C 060y>K,[[CHI/I$I, BBICKA3bIBAHUA YUAIIIUMHUCA CBOCTO MHCHUA 10 €€ IMOBOAY, BBIpa6OTKI/I
CBOCT'O K HCHM OTHOILICHHUSI,
-HCTIOJB30BAaHAE  BOCHHUTATENBHBEIX  BO3MOXXKHOCTEH  cofepKaHWs y4eOHOro IpemMera  depes
ACMOHCTpAIuo JACTAM IpuMepoB OTBE€TCTBCHHOI'O, TpaKaaHCKOTO IIOBCACHMUA, MMPOSABJICHUSA
YETI0BEKOIIO0US U I[O6pOC€pI[e‘lHOCTI/I, qcpe3 HO,Z[60p COOTBCTCTBYIOIINUX TCKCTOB IJIA YTCHUA, 3adaY AJId
pereHus, MpodJIEMHBIX CUTYaIHH IS 0OCYKIEHUS B KJIacCe;
-TIPUMECHCHHE Ha YpPOKE WHTEPAKTUBHBIX (OpM paboTHl ydYaIuxcs: WHTEUICKTYalbHBIX UIP,
CTUMYJIMPYIOINHX MO3HABATCIIbHYIO MOTHBAIUIO IKOJIBHUKOB; TUJAAKTUYICCKOr'0 T€aTpa, rA€ rMoJIyUCHHLIC
Ha YpPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPAITBHBIX IMOCTAHOBKAX; AMCKYCCHH, KOTOPBIC JAIOT YYAIIAMCS
BO3MOYKHOCTH TIPHOOPECTH OIBIT BEJICHUS KOHCTPYKTUBHOTO HAJIOra; TPYIIIOBOM paOOThI M pabOTHI B
napax, KOTOpbIC y4aT IKOJIbLHUKOB KOMaHI[HOﬁ pa60Te u B3aHMOZ[CfICTBHIO C IpyIruMH OCTbMHU,



-BKJIFOYEHHE B YPOK HTPOBBIX MPOIENYp, KOTOpPHIE TIOMOTAIOT TMOAJEpKaTh MOTHBALMIO JETed K
MONTyYEHUIO 3HAHWH, HAJAKUBAHUIO MO3UTHBHBIX MEXIMYHOCTHBIX OTHONIEHWH B Kjacce, MOMOTAaloT
YCTaHOBJICHHUIO T0OpOKeIaTenbHO aTMOc(epsl BO BpeMsl YpOKa,

-opraHusanus medCcTBa MOTUBUPOBAHHBIX W JPYJWPOBAHHBIX YYalllUXCS HAJ UX HEYCICBAIOIUMHU
OJTHOKJTACCHUKAMH, JTAIOIIETO MIKOJFHUKAM COLMAIBHO 3HAYUMBIA OIBIT COTPYJHUYECTBA M B3aMMHOMN
TTOMOIIIH;

-MHULUMUPOBAaHUE U TOJAEP)KKa MCCIEA0BATENBCKON AEATEIbHOCTH IIKOIBHUKOB B paMKax pealu3aliu
UMH WHAWNBUAYAIBHBIX W TPYIOBBIX HCCIIEJOBATENbCKIUX IPOEKTOB, YTO JACT MIKOJFHUKAM
BO3MOXKHOCTh TPHOOpPECTH HAaBBIK CAMOCTOATENHHOTO pEIICHUS TEOPETHUECKOW MPOOIEeMBI, HAaBBIK
odopmiieHUsT COOCTBEHHBIX UJCH, HABBIK YBAKUTEIHHOTO OTHOIICHUS K YYXKUM HJICSIM, O(OPMIICHHBIM B
paboTtax Jpyrux HCCleAoBaTelei, HaBBIK MyONWYHOTO  BBICTYIUIGHHS TEpel ayAUTOpHEH,
apryMEeHTHUPOBAHUS M OTCTAWBAHUS CBOSH TOUKH 3PEHUSI.

- peleHre BOMIPOCOB IIKOJBHOM >KU3HHM, COACHCTBYET peaju3aldyd WHHLIUATHB OOy4aroImuxcs BO
BHEY4YEeOHOH NeSATETHbHOCTH, YYACTBYET B PEHICHUN KOH(PIUKTHBIX BOIIPOCOB.

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanpHple nmoHsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbsl yrios.
BeprukansHple UM CMexXHBIE yribl. buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapayuienpHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0CceBOM cummeTpu. [Ipumepsl cuMmeTpun
B OKPY’KaIOIllEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C TIOMOIIbIO IMPKYIsl W JuHeilku. TpeyronbHuk. Bbicora,
MennaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TPeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M TpHU3HAKM PABHOOEIPEHHOrO TpeyrosibHUKa. [Ipu3HakuM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIiioB TpeyrojibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeEAMAHBI IMPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NPOBEAEHHOW K TIuNoTeHy3e. IIpu3Haku paBeHCTBa MPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
ITpstMOyTONBHBIN TPEYTOJBHUK € yIiioM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJIbIIEM yIiie U OONbIIeH CTOpOHE TpeyroyibHUKA. [lepneHIuKyIsp U HaKJIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. buccekrprca yrima M CepeIUHHBIN NEPIEHIUKYISAP K
OTPE3KY KaK N€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W KpyI, XOpAa W JAuamMeTp, HMX CBOWcTBa. B3amMHOe pacmnosoxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast u cexymas K okpyxkHocTH. OKpYy>KHOCTb, BIIMCAHHas B
yroi. BrimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerslpéxyronpHuku. llapamnenorpamm, ero nmpu3Haku M CBOMCTBA. YacTHbIE cilydau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJapaT), UX NMpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpanenus, e€ cCBoWcTBa U Mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema Qaiieca U teopema o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TogoGue TpeyroapHUKOB, KodpdunmeHtT momxodus. [IpuszHaku momodusi TpEyroJIbHUKOB.
[TpumeHeHne NOA00HS IPU PELICHUN PAKTUYECKUX 3a/1a4.



CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAW TPEYTroJbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH NOJ00HBIX QUTYD.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucgaropa. IIpumenenue teopemsl Iludaropa nmpu permeHuM HPaKTUYECKUX
3az1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIVIa IPSAMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrircanHble M LIEHTpAJIbHBIE YIJIBL, YTOJI MEXKIY KacaTeIbHOW M XOpPHOW. YTIbl MEXAY
XOpJlaMH UM CEeKyIUlMMHU. DBrmcaHHble M OIMCaHHBIE YETHIPEXYTOJIBHUKHU. B3anmuoe
pacrioyio’)keHue ABYX OKpykHocTed. Kacanue okpyxHocredl. OOmume KkacarelbHble K JABYM
OKPY’KHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, TaHreic yriaoB or 0 o 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. POPMYIBI IPUBEACHHUS.

Pemenne tpeyrompHukoB. Teopema KOCHHYCOB U Teopema CHHYCOB. Perienue
MPAKTUYECKHX 3a7a4 C UCIOIb30BAaHUEM T€OPEMbI KOCUHYCOB U TEOPEMbBI CHHYCOB.

[IpeoOpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mpou3BeIeHUU OTPE3KOB XOPH, TEOPEMBI O MMPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHBOIOIONKHO
HaIlpaBJICHHBIC BCKTOPLI, KOJIIMHCAPHOCTHL BEKTOPOB, PAaBCHCTBO BCKTOPOB, OICpallMUM HaJ
BeKTOpamH. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopanHaThl BEKTOpA.
CKa.TISIpHOG IMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXIACHUSA JJIMH U YI'JIOB.

JlekapToBbl KOOPJMHATHI HAa IUIOCKOCTH. YpaBHEHHMS MpSIMOMl M OKpPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHNE OKPYKHOCTEN U NPSAMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOBHUKH. [lTMHA OKpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIYHUCIICHHE UTMH YT OKpykHOCcTel. [Tnomanp kpyra, cekropa, CerMeHTa.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHUH (UTYp (371eMEHTapHbIe MPeICTaBICHHS).
[TapannensHbId iepeHoc. [1oBopoT.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMMmbl yueOHoOro Kypca «I'eomerpusi»
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY W HACTOSAIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUWEM K JOCTHKEHHUSM POCCHUICKMX MaTEMaTMKOB M POCCHHMCKON
MaTeMaTHIeCKOH IIKOJIBI, K UCITIOJIb30BAHUIO 3TUX }IOCTI/I)KGHI/Iﬁ B IPpYrux HayKax v MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPaABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHMHA M PEATHU3alUd ero IMpas,
NpEJCTaBJICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKUHMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP TPakJaHCKOTO OO0IecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUMN
HAayKH, OCO3HAHUCM BaA’)KHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCILHOCTU y‘-IéHOFO;

3) Tpy10BO€E BOCIIUTAHUE:



YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHHHM MPAKTUYECKUX 3aqad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCIIENTHON MPOQEeCCHOHATBHON JEATeILHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHIMUBHUAYAIHHOW TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K S3MOLMOHATBHOMY M ACTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHUIH, YMEHUIO BUACTh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHEHTAIe B ACSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOALI M O0OINecTBa, IOHHMMaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYCCKOW NEATEIbHOCTH, JTaloOB €€ pa3sBUTHSI U
3HAYUMOCTH JIJISl PA3BUTHS [IMBUIIM3AIIAN, OBJIAJCHUEM SI3bIKOM MAaTEMAaTHKHA U MaTEMaTHUICCKOMN
KyJIbTypOH KaK CpEICTBOM IIO3HAHHMS MHpPa, OBJIAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJICI0BATEIIbCKOM JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJLTYPbl  310POBbS M
IMOLUMOHAIBLHOIO GJIArONOJIy4usi:

FOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/I0POBbBS,
BEJICHUS 37J0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3udeckas aKTHBHOCThH), CHOPMHUPOBAHHOCTHIO HAaBBIKA pe(IICKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHUEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUU IS pelIeHus 3aaad B 001acTu
COXPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKM HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYKAIOIIEH Cpefbl, 0CO3HAHUEM TJI00AIIbHOTO XapaKTepa HKOJIOTHMYECKUX
po0JieM U ImyTel UX peleHus;

8) amanTanusi K N3MEHAIOIUMCS YCJIOBUAM COUMATBHOM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO EATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
Joziel, mpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHMS, HABBIKU U KOMIETEHIIUU U3
OIBITA IPYTHUX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHcIiie (HOPMYyIUPOBATH UJIEH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTAaX W SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
nedunuTel COOCTBEHHBIX 3HAHWHM U KOMIIETEHTHOCTEH, IITAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYAaIlMIO, BOCIHPUHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAECMbIC PEIICHUS W
neicTBus, GOpMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS

ba3oBble JJjoruyeckue geMcTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUNA MEXAYy TOHATHUAMH, (HOPMYIUPOBATH OIPEACIICHHUs] TOHSATHN, YCTaHABIUBATH
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAILIMHU, OCHOBAHUS JIUIsl 0000LICHNUS U CPaBHEHUS, KPUTEPUHU
MPOBOJMMOI0 aHAJIN34;

BOCIIPHHUMATh, (OpPMYyIHpOBaTh U MPEOOpPA3OBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpI/ILIaTeJII:HBIe, CAUMHUYHBIC, YaCTHBLIC U OGH.[I/IC, yCJIOBHI:Ie;



BBISABIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHS B (PaKTax, TaHHBIX,
HAOJIOJICHUSAX U YTBEPXKACHUSX, MpEAJaraTb KPUTEPUU JUIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JeNiaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HHIYKTUBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparb [1OKa3aTEeIbCTBA MATEMATUYECKUX YTBEPKIACHUW (IpSAMbIE M OT MPOTHBHOTO),
IOPOBOJIUTH  CaMOCTOSITETIBHO  HECIIOKHBIE  JJOKAa3aTelIbCTBA  MATEeMaTHYeCKUX  (aKToB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PacCyXICHMUS;

BbIOHMpaTh crnoco0 pelieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILCHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIIONIb30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHHS, (POPMYIHUPOBATH
BONPOCHI, GUKCUPYIOLIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIbHO YCTaHABINBATh HCKOMOE
U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOAUTDH 1O CaMOCTOSITEIHHO COCTABJICHHOMY IIAaHY HECIOKHBIM IKCHEPUMEHT, HEOOJbIIOe
WCCJIEIOBAHNE MO YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITeNIbHO (QOopMyIUpOBaTh O00O0OIIEHUS W BBIBOABI MO pe3yabTaTaM IPOBEAEHHOTO
HAOJII0/IEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHUE IPOIIECCA, a TAK)KE BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W HW30BITOYHOCTh WH(OPMAIMH, JAHHBIX, HEOOXOJMMBIX JIJIs
pelIeHus 3a/1a4H;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH()OPMAIUIO PA3TUUHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

BbIOMpaTh (OpMy TNpEICTaBICHUS HHPOPMAMM M WUIIOCTPUPOBATh pELIAaeMble 3alayu
cXeMaMH, ArarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh HMH(OpPMaLUMM 1O KPUTEPUAM, HPEAJOKEHHBIM YUUTENIeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSMHU U LIEISIMHU OOLICHHUS,
SCHO, TOYHO, I'PAaMOTHO BBIpakaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M INHCBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 XO/Iy PEIICHHUs 3aa4l, KOMMEHTHPOBATH ITOJTy4eHHBIH pe3yIbTar;

B XoAe OOCYXJEHHUS 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXKIaeMOW TeMbI, IMPOOJIEMBI,
pemaeMoil 3aaun, BBICKA3bIBaTh WICH, HAIlEJICHHBIC HAa MOWCK PEIICHHS, CONOCTABISTh CBOH
CYXJIEHUS C CYXKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3Muue U CXOICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

OpPEACTaBIATh pe3yJabTaThl pEIIEHUs 3aJadyd, OHKCIEPUMEHTa, MCCIEeOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3ajJad MpPE3eHTAlud |
0COOEHHOCTEHN ayAuTOpHH;

NOHUMAaTh W HCIONB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHONH paboOTHl NpHU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3a71ay;

MPUHUMATD IEJIb COBMECTHOMN JEATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI,
pacnpenensiaTb BHUAbI palbOT, JOrOBapHUBAThCS, OOCYXKIaTh MPOIECC W Pe3yibTaT pPabOTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOIEI;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (00CyxkacHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBl U JIpYTHE), BBIMOJIHATH CBOIO 4YacTh pabOThl W KOOPAMHHUPOBATH CBOU JACUCTBUS C



OPYTMMH YICHaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpuTepusam, chOpMyIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Yy4€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yUETOM HOBOM HH(pOpPMAIIHH.
CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca U pe3yibTraTa peleHus
MaTeMaTHYeCKOM 3a7a4uH;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpH PEIIEHUU 3aJadd, BHOCHUTH
KOPPEKTHBBl B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTAaBICHHOM LEIUM M YCIOBUSAM,
OOBSICHATh MPUYUHBI JOCTHIKEHHS MJIM HETOCTUKEHHUS L€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonimy oOydenuss B 7 kJjacce OOydYalOIIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pE3yJIBTaThI:

PacrioznaBath M3yueHHBIE TE€OMETpUYECKHE (UTYpBl, ONpPENeNsTh HUX B3aHUMHOE
pacroyio’)keHue, HU300pakaTh I'€OMETpHUYECKHE (UTYpHI, BBIIOIHATH YEPTEXKU IO YCIOBHUIO
3anaun. V3MepsATh JIMHEHHBIE W YIJIOBbIE BEIMUYMHBI. Pemarh 3ajauu Ha BBIUMCICHHUE JIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM >KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 10 MOPAAKY BETUYHHBI.

Ctpouth 4epTekHM K F€OMETPUUECKHUM 3a/1a4aMm.

[Tonp30BaTbcs NpU3HAKAMU pPABEHCTBA TPEYTOJIBHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

[TpoBOAMTH TOTMYECKHUE PACCYXKIECHUS C UCTIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOHCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYroJbHUKA, B PELIEHUU
reOMETPUUECKUX 3aj1au.

OnpenensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapamieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IpsiIMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

[TpoBOAUTH BHIYMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HAYECHHUS YIJIOB B
FeOMETPUUECKUX  3aJadax C  HCIOJb30BaHMEM CYMMbl  YyIJIOB  TPEYroJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX NpU TMEPECEUCHHU JABYX MapauIeIbHbIX
NPSMBIX CEeKyIIel. PemaTe npakTHYecKue 3a1a4n Ha HaXO0K/JICHUE YTIJIOB.

Brnaners moHATHEM reOMETPHYECKOT0 MECTa TOUEK. YMETh ONpeAesITh OMCCEKTPHUCY yriia
Y CEpEIVHHBIN NEPIEHINKYJISP K OTPE3KY KaK FTEOMETPUYECKHAE MECTA TOYEK.

@opMyIUpOBaTh ONPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JHaMEeTpa OKPYXHOCTH,
MOJIB30BAThCS UX CBOMCTBAMHU. Y METh MPUMEHSThH 3T CBOWCTBA MTPU PEIICHUH 3aa4.

Biamers moHsATHEM OIMCAaHHOM OKOJIO TPEYIOJBbHHUKA OKPYXKHOCTH, YMETh HAXOAUThb €€
neHtp. Ilonp3oBarbes GakTaMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B



OIHOM TOYKE, U O TOM, UYTO CEPEIMHHBbIE MNEPHEHAUKYISPbl K CTOPOHAM TpPEYIrOJbHHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamers noHATMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIECHIUKYJIIPHOCTH KacaTeJIbHOM U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.

[Tonp30BaTbcs  NPOCTEMIIMMU TE€OMETPUYECKMMM  HEPABEHCTBAMHM, IIOHUMAaTh HX
IIPAKTUYECKUNA CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C TOMOILBIO LUPKYJIS U JINHEHKH.

K konmy oOyuenuss B 8 kJacce oOyuaromuiics MHOJY4YUT ClELYyIOIUE MpeAMETHbIE
pE3yJIbTaThL:

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HX JJIEMEHTBHI, IOJIB30BATHCS MX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAH TPEYroJibHUKa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnaners noHATHEM CpelHEN JMHUM TPEYTOJbHUKA W Tpaleluy, IPUMEHATh UX CBOMCTBA
IIpM pPELICHHH reomerpudeckux 3anad. llomp3oBarbcs Teopemon Paneca u TeopeMon O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIA PELIEHUS NPAKTUYECKUX 3a/ad.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOIbHUKOB B PELIEHUH T'€OMETPUUECKHX 3a/1au.

[Tons3oBatbess Teopemoi [Iudaropa ans pemieHUs reOMETPUUECKUX M HPAKTUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JeJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Brnagerp moHsATHSIMH CHUHYCa, KOCHMHYCAa W TaHI€HCAa OCTpPOro yrijia MpsIMOYTOJIbHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATUAMM JUI PEILIEHUS IPAKTUYECKUX 3aady.

Boruncnate  (pa3nuyHbIMEH - cmocobamM)  IUIOLIaAb  TPEYrojJbHUKAa W IUIOLIAIU
MHOTOYTOJIbHBIX ~ (Uryp (MONb3ysAch, TI/€ HEOOXOIUMO, KalbKyniaTopoMm). [IpuMmeHsTh
MOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnanerp MOHATHSMH BIMCAHHOTO M LIEHTPAJIBHOTO yIJIa, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXJy XOpJaMu (CEeKyLIMMH) U YIile MeXay KacaTelbHON U XOpaoil
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Bragers MoHATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YETHIPEXYTOJbHUKA TP PEIICHUN 3a]ad.

[TpyMeHsTh NOTyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU M IPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TTOJIB3YSCh, TJIe HEOOXOANUMO, KAIbKYISITOPOM).

K koniy oOyuenus B 9 kJacce oOydaromuiics MOJMYYHUT CJEIYIOLIUE INpPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPHUECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pa3jNyHble  3JIEMEHThl  MPSMOYIOJBHOTO  TPEYroJbHUKA  («pelleHrne MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAJIBKYJIATOpPA) JUIMHBI M YIJIBI JJIS1 HETaOJIMYHBIX
3HAYEHHM.

[Tonp3oBaTbest GopMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOILIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HaXOXIECHUS PA3IUYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHITh UX MPU PEUICHUH TeOMETPHUYECKHX
3az1ad.

Brnaners noHaTusMu npeoOpa3oBaHus M0A00Us, COOTBETCTBEHHBIX IEMEHTOB MOJA00HBIX
¢uryp. Ilonp3oBarbest cBOMCTBaMU 110100UsI TPOU3BONIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HaXOJUTh YIJbl y MONOOHBIX Guryp. IIpumeHars cBoiicTBa MoA0OMS B MPAKTUYECKUX 3a/Jadax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tosp30BaTbCsA TeOpeMaMu O MPOU3BEACHHUU OTPE3KOB XOpZ, O MPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.



[Tonp3oBaTbcss BEKTOpaMH, IMOHMMATh MX T'€OMETPUYECKUH M (U3NYECKUH CMBICT,
IOPUMEHATh MX B PELICHUM TIeOMETpUYEcKUX M ¢u3ndeckux 3anad. [IpuMeHsTs ckanspHoe
IIPOU3BE/ICHUE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[Tosmp30BaTbcs METOOOM KOOpPAMHAT HAa IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bnaners MOHATHAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, [UIMHBI OKPYKHOCTH, JUIMHBI TyT'd
OKPYKHOCTM M DPaJMaHHOW MEpbl yIja, YMETb BBIYMUCIATH IUIOIAJb Kpyra M €ro 4acTew.
[TpyMeEHATH MOIy4EeHHBbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomaute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, TMPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasiX.

[TpyuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUMCIIEHUS ¢ IPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (T10Ib3YACh, I'71€ HEO0X0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m IpOrpaMMBbL Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypeb
L caotiersa. Howepeme reoverpaccn 14 p  DumorexaLIOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 TpeyroupHiku 22 1 3 https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psIMBbIE, CyMMa YIJI0B 14 1 5 bubnnorexa [HOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 1 5 bubnnoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 10
8 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K I (uudpossbie)
n/n NPorpamMmbl Bcero O;Tpom’m’le pﬁaKanecKne o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypebi
. bubnunorexa LIOK
1 HeThipexyromp i 12 1 2 https://m.edso00.ru/7f417e18
T )
2 negizMano?{ﬂafli?{z; eooTpeel\s/IIja?( mo100HbIE 15 1 2 Bubmorexa LTOK
POTIOpIt p » 107 https://m.edso0.ru/7f417e18
TPEYTOJIbHUKA
3 IInomans. Haxoxnenue miomanei 14 1 5 bu6nunorexa LIOK

TPEYTOJbHUKOB U MHOT'OYT'OJIBHBIX (I)I/Il“yp

https://m.edsoo.ru/7f417e18
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[Tnomanu mogoOHBIX puryp
4 Teopema [Iudaropa n Hayana TPUTOHOMETPUHN 10 1 2 ﬁg&?ﬁ;fg;gﬁﬁf 417618
5 zféﬁxlfgnggcg BOIJIII/}I,?I/II{;I; I?(EcaTenLHHe 13 1 2 bubmnorexa LIOK
pexyT ) . https://m.edsoo.ru/7f417e18
K oKpyxHocTu. Kacanue okpyxHOCTEM
. bubnunoreka LIOK
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 1 https://m.edsoo.ru/7f41718
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 11
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/n NPOrpaMMmbl Bcero Kontpoapueie  lpaxriieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypebi
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 2 bubnuoreka [IOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 IIpeoOpa3oBanue nogodus. Merpuueckue 10 1 1 bubmmnoreka [HOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
3 Bexroper 12 ! 2 https://m.edsoo.ru/7f41al2c
4 JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH 9 1 1 Eg&?ﬁ;fgggrouﬁf 11a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA Buborexa IIOK
5 OKPY>KHOCTH M IIJIOLIAAb Kpyra. Berancienue 8 0 https://m.edsoo.ru/7f41a12¢
IUIOIIa e — :
but6mmorekxa [IOK
6 JIBIDKEHHA M10CKOCTH 6 . https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 7 5 1 bu6muoreka [JOK
3HaHUI https://m.edsoo.ru/7f4lal2c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 8
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