[Tpunoxenue Ne 1 OOIT OO0
Ha 2020/2021 y4eOHbI TO
YTBepkKACHO MPUKA30M

o MBOY «CIII Ne 25

ot 31.08.2020 Ne 223

AJAIITUPOBAHHASA PABOYASA ITPOI'PAMMA

YUYEBHOI'O IPEJMETA
«I'eomerTpus»

(mpeameTHas o0JacTh «MaremaTuka 1 MHPOPMATHKA)
AJIA yYalIuXCsl ¢ HAPYWICHUEM OIMOPHO-ABUTATC/IBHOI'O allliaparta

7-9 — e KJ1aCCHI



|. [lnanupyemble pe3yJbTaThl H3ydeHusi kypca''l'eomerpus'

JInyHOCTHBIE Pe3yJIbTAThI
B pamkax KocHumuenozo KomMnonenma y 6blnycKHUKa 0yoym cgopmuposansi:
* OpHUEHTAIUS B CHCTEME MOPAJIbHBIX HOPM U LIEHHOCTEH U MX UepapXu3alus, MOHUMaHHe KOHBEHIIMOHAJILHOTO XapaKTepa MOpallu;
* OCHOBBI COLIMAJIbHO-KPUTHYECKOIO MBIIUICHUS, OPUEHTAIMsI B OCOOEHHOCTSX COIMAJbHBIX OTHOLIECHUM M B3aMMOJCHCTBHI, YCTaHOBJICHUE
B3aMMOCBS3U MEX/y OOLIECTBEHHBIMU U MOJIUTHYECKUMHU COOBITUSIMH;
B pamkax yennocmnoz2o u IMOUyUOHAILHO20 KOMNOHEHMOE OyOym chopmuposansvi:
* TPKIAHCKUI MaTPUOTHU3M, JTF000BH K PoJIiHE, YYBCTBO TOPIOCTH 32 CBOIO CTPAHY;
* YBaXXEHHUE K UCTOPUH, KYJIbTYPHBIM U UCTOPUUYECKUM ITaMATHUKAM;
* SMOIIMOHAIBHO MOJIOKUTEIBHOE MPUHATUE CBOCH ITHUYECKON UICHTUYHOCTH;
* YBaXXCHHE K IPYTUM HapojaM Poccun u Mupa u NpUHATHE X, MEXKITHUYECKAs TOJIEPAHTHOCTh, TOTOBHOCTh K PAaBHOIIPABHOMY COTPYIHUYECTBY;
* YBaXCHHE K JHMYHOCTU U €€ JOCTOMHCTBY, 0OOpOKEIaTeNbHOE OTHOILICHHE K OKPY)KAIOIIUM, HETEPIUMOCTh K JIIOOBIM BUAAM HACWIHS U
TOTOBHOCTbH MTPOTUBOCTOSTH UM;
* YBa)KEHHE K LIEHHOCTSIM CEMbH, JIFOO0Bb K MPUPOJIE, IPU3HAHUE LIEHHOCTHU 3/I0POBBS, CBOETO U APYTUX JIFOJIeH, ONTUMU3M B BOCIIPUSTUU MHUPAa;
* IOTPEOHOCTh B CAMOBBIPAKEHUU M CAaMOpEaIN3aluy, COLUAIIbHOM PU3HAHUN;
* IO3UTHBHAs MOPAJIbHAsI CaMOOLIEHKAa U MOpPaJIbHbIE UyBCTBA — YYBCTBO FOPOCTH NPH CJIEI0BAaHUU MOPAJIBHBIM HOpMaMm, EpEKUBAaHUE CThIa U
BUHBI IIPU UX HAPYIIECHUU.
B pamkax desamenvnHocmnozo (noeedenueckozo) Komnonenma 6yoym cqpopmuposansi:
* TOTOBHOCTh M CIIOCOOHOCTH K YYacTHIO B IIKOJIBHOM CAMOYIPABJIEHHUHU B INpeE/eiax BO3PACTHBIX KOMIETEHLUH (JIe)KypCTBO B ILKOJIE U KJlacce,
y4acTHe B IETCKUX U MOJIOIEKHBIX OOIIECTBEHHBIX OPraHU3aIUsX, IIKOJIBHBIX U BHEIIKOIBHBIX MEPOIIPUSITHUSX );
* TOTOBHOCTb U CIIOCOOHOCTH K BBIMIOJIHEHUIO HOPM M TpeOOBAaHUH IIKOJIBHOM KHU3HH, IIPAB U 0053aHHOCTEH yUCHHKa;
* YMEHHE BECTHU [MAJOl Ha OCHOBE PAaBHONPABHBIX OTHOIICHHWH M B3aUMHOIO YB&)KEHHS M NPUHATHSA; YMEHUE KOHCTPYKTUBHO pa3pelaTh
KOH(JIMKTHI,
* TOTOBHOCTb M CIIOCOOHOCTH K BBITIOJHEHUIO MOPAJbHBIX HOPM B OTHOIICHHWHU B3POCIBIX U CBEPCTHUKOB B IIKOJIE, IOMa, BO BHEYYEOHBIX BHJAX
NesITeNIbHOCTH;
* IOTPEeOHOCTDH B YYaCTHH B OOILIECTBEHHOM KU3HU OJIMkKAMIIIEro COLMAILHOTO OKPYXEHUS, 00IIECTBEHHO MOJIE3HON AESITETbHOCTH;
* YMEHHUE CTPOUTH KU3HEHHBIE TUIAHBI C YUETOM KOHKPETHBIX COLUAIBbHO-UCTOPUUYECKHUX, IOJTUTUUYECKUX U SKOHOMUYECKHX YCIOBHI;
* YCTOMYMBBIN TTO3HABATENILHBIA HHTEPEC U CTAHOBJICHUE CMBICIIO00pa3yroei (pyHKIIUHN 103HaBaTeIbHOIO MOTHBA,
* TOTOBHOCTb K BBIOOpPY MPO(UIBHOT0 00pa3oBaHusl.



Buvinycknuk noayuum 603moxcnocme 014 hopmuposanus:
* BBIPAKEHHOM yCTOMYMBOW y4eOHO-I103HABATEIbHON MOTHBALIMU U UHTEPECA K YUEHHUIO;
* TOTOBHOCTH K CaMOO0OPa30BaHUIO M CAMOBOCITUTAHHIO;
* aJICKBaTHOM IO3UTHBHON CaMOOIICHKH U SI-KOHIICTIIHNH;
* KOMIIETEHTHOCTHU B peajii3allii OCHOB I'Pa)KJaHCKON UAECHTUYHOCTU B MIOCTYIIKAX U JEATEIbHOCTH;
* MOPAJILHOTO CO3HAHUS Ha KOHBEHIIMOHAJIHLHOM YPOBHE, CIIOCOOHOCTH K PEHICHHUIO MOPAJBHBIX JHJIEMM Ha OCHOBE y4€Ta MO3WUIUNA YYaCTHUKOB
JTUJIEMMBI, OPHCHTAIIMN HAa KX MOTHBBI M UyBCTBA; YCTOMYMBOE CJIEAOBAHUE B TTOBEACHUU MOPAJIbLHBIM HOPMaM U STUYECKUM TPEOOBAHUSM;
* OMIIATUU KAK OCO3HAHHOTO IMMOHWMAHUSI U COIMEPEKUBAHUSI UYBCTBAM JPYTHX, BBIPAKAIONMICHCS B IMOCTYNKAaX, HANPaBJICHHBIX HA TMOMOIIL H
obecriedeHne O6IaromoIyus.
Me:xnpeaMeTHble pe3yJabTaThl

PeryasituBubie YY /|
Buinycknux nayuumes:
* [IeJIeTI0JIaraHuIo, BKIIF0Yas TOCTAHOBKY HOBBIX IIeiel, MpeoOpa3oBaHUE MPAKTUUYECKOM 3a/1a4 B IO3HABATEIbHYIO;
* CAaMOCTOSITEJIbHO aHAJM3UPOBATh YCIOBHS JOCTHKEHUS LI€TTM Ha OCHOBE Y4€Ta BBIICJICHHBIX YUHUTEIEM OPUEHTUPOB JCUCTBUS B HOBOM Y4eOHOM
Marepuaiie;
* IUIAHUPOBATH MYTH IOCTHKEHUS TIEJIeH;
* YCTAHABIIMBATH 11€JIEBbIC TPUOPUTETHI;
* YMETb CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs U YIPABJISATH UM;
* MPUHUMATH PEUICHUS B TPOOJIEMHOMN CUTYyallUh Ha OCHOBE TIEPETOBOPOB;
* OCYIIECTBJIATh KOHCTATHPYIOMIUNA W MPEIBOCXUIIAIOIINN KOHTPOIb MO Pe3yabTaTy U MO CHOCO0Y NEHCTBUS; aKTyalbHBIH KOHTPOJh HAa YPOBHE
MIPOU3BOJIBLHOTO BHUMAHHS;
* 2JICKBATHO CAMOCTOSATEIHHO OLIEHWBAThH MPABUIHHOCTh BBHIMTOIHEHUS JIEHCTBHS U BHOCUTH HEOOXOUMBIE KOPPEKTUBBI B UCIIOJIHEHNE KaK B KOHIIE
JENCTBUS, TaK U 10 XOJIy €T0 peaau3alui;
* OCHOBaM ITPOTHO3UPOBAHUS KaK MPEABUACHUS Oy TyIINX COOBITUI U Pa3BUTHS IPOIlecca.

Buvinycknuk noiyyum 603mMoxucHOCMb HAYYUMBCA
* CaMOCTOSITEIFHO CTaBUTh HOBBIC YUCOHBIE IIEJIH U 3aa4H;
* IOCTPOCHHIO KU3HECHHBIX TUIAHOB BO BPEMEHHOM NIEPCIICKTHBE;
* [IpY MJIAHUPOBAHUM JIOCTUKEHUS L€ CaMOCTOSATENbHO, MIOJTHO U aJIEKBaTHO YUUTHIBATH YCIOBUS U CPEACTBA UX IOCTHKEHUS;
* BBIJCIISATH AIbTEPHATHBHBIE CIIOCOOBI TIOCTIKEHUS 1IENIH U BRIOUpaTh Hanbosee 3(hGeKTUBHBII Cr1ocoo;
* OCHOBAM CaMOPETYJISIHHA B y4eOHOHN U MO3HABATENILHOM AEITETFHOCTH B JOPME OCO3HAHHOTO YIIPABJICHUS CBOUM IMOBEACHUEM U JIEATEIHHOCTHIO,
HAINPABJIEHHON HA JOCTUKEHHE MTOCTABJICHHBIX LEJIEH;



* OCYIIECTBIIATH [TO3HABATEIBHYIO PE(IIEKCHIO B OTHOIIICHUH JICUCTBUMN IO PEIICHUIO YUeOHBIX U MO3HABATEIHHBIX 33/1a4;

* aJICKBaTHO OIICHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTHUECKOTO WIIM MPEATOIaraeMoro pacxo/ia peCypcoB Ha pelIeHUE 3a/1a4H;

* aJICKBaTHO OI[EHUBATh CBOM BO3ZMOYXHOCTH JIOCTHKEHUS 1SN OTPEACIEHHON CI0XKHOCTH B PA3IMYHBIX Cepax caMOCTOATEIHLHOU ACSITEILHOCTH;
* OCHOBaM CaMOPETYJISIIIUU SYMOIIMOHAJIBHBIX COCTOSTHUM;

* IpUJIAaraTh BOJIEBBIE YCWINS U NIPEOJ0JIEBATh TPYAHOCTH U MPEMATCTBUS HA IIYTH TOCTUKEHUS LENeil.

ITo3naBartenbHbIe Y'Y ]{

Buvinycknuk nayuumces:
* OCHOBaM peaJi3alliy MPOCKTHO-UCCIIEIOBATEIHCKON ACATEIHHOCTH;
* MPOBOAUTH HAOJIOICHUE U SKCIIEPUMEHT I10]] PYKOBOJCTBOM YUUTEIIS;
* OCYUIECTBIIATH PACIIMPEHHBIN MOUCK HH(OPMAILIUU C UCTIOIB30BAaHUEM pecypcoB Oubnmuortek u MuTtepHera;
* CO3/1aBaTh M MPEOOPA30BBIBATH MOJICTH M CXEMBI JUIsl pEIICHUS 3a/1a4;
* OCYUIIECTBJIATH BEIOOP Hanboee 3pPEeKTUBHBIX CIOCOOOB PEIIeHHUs 3a]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;
* TaBaTh OIpE/IeTICHHIE MOHATHSM;
* YCTAHABJIMBATh MPUYNHHO-CJIC/ICTBEHHBIE CBS3H;
* OCYIIIECTBJIATH JIOTHUECKYIO ONEPaIUI0 YCTAHOBJIEHHUS POIOBUIOBBIX OTHOIIIEHUM, OTPAaHUYEHUE TIOHITHS;
* 000011aTh TOHITHS — OCYIIECTBIIATH JOTUYECKYIO OMEPAIIUIO MEePeXo0/ia OT BUIOBBIX MPU3HAKOB K POJIOBOMY MOHSITHIO, OT TIOHSTHSI C MEHBIIIUM
00BEMOM K HOHATHIO C OOJIBIITUM 00BEMOM;
* OCYIIECTBIIATh CPAaBHEHHUE, CEPUALMI0 M KJIacCHU(PHUKAIMIO, CaMOCTOSTENILHO BHIOMpAass OCHOBAHUSA M KPUTEPUHU I YKa3aHHBIX JIOTHUECKUX
OIIEpaLINA;
* CTPOUTH KJIACCU(PHUKAIUIO HA OCHOBE TUXOTOMHYECKOTO JeTIeHUs (Ha OCHOBE OTPHUIAHUS);
* CTPOUTH JIOTHUYECKOE PACCYKICHHE, BKIIOYAIOIEE YCTAHOBICHUE PUYUHHO-CIIEICTBEHHBIX CBS3€EH;
* OOBSICHATD SIBJICHHUSI, IPOIIECCHI, CBS3W U OTHOIIEHUS, BBISBIIIEMbIE B X0J1€ NCCIICTOBAHMS;
* OCHOBaM 03HAaKOMHTEIHHOTO, H3y4aloIero, YCBAUBAIOIIErO U MTOMCKOBOTO YTCHUS;
* CTPYKTYPHUPOBATh TEKCTHI, BKIIIOYAsi YMEHUE BBIICTSATH TJIABHOE U BTOPOCTEMEHHOE, TJIABHYIO HJCI0 TEKCTa, BBICTPAUBATh MOCIEI0BATEIHHOCTD
OITMCHIBAEMBIX COOBITHI;
* paboTtaTth ¢ MeTadopaMu — TOHUMAThH MEPEHOCHBIM CMBICI BBIPAXKECHUI, TOHUMATh U YIOTPEOISITH 00OPOTH PeUr, MOCTPOCHHBIE HA CKPHITOM
yImo001eHnH, 00pa3HOM CONMKEHUU CIIOB.



Boinycknuk noiyuum 603MO0MCHOCHb HAYYUMbCA:
* OCHOBaM PeQIICKCUBHOTO YTCHHUS;
* CTaBUTb MPOOIEMY, aPTyMEHTHUPOBATh €€ aKTYyalIbHOCTb;
* CAMOCTOSITEJILHO MTPOBOIUTH MCCIICIOBAHNE HA OCHOBE ITPUMEHEHHSI METO/I0B HAOJIIOACHHUS M SKCIIEPUMEHTA,
* BBIJIBUTaTh TUIIOTE3bI O CBS3SIX M 3aKOHOMEPHOCTSAX COOBITHH, TPOIIECCOB, 0OBEKTOB;
* OPraHU30BbIBATH UCCIICIOBAHUE C IIETBIO0 IPOBEPKHU FHITOTES;
* JIe7IaTh YMO3aKIFOUeHUs (MHAYKTUBHOE ¥ [0 aHAJIOTHH) U BBIBOJBI HA OCHOBE apryMEHTAIIHH.

KommynukaruBubie YY /|

Buvinycknuk nayuumeces:
* YYUTHIBATH PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAUHALIMM PA3JTUYHBIX MMO3ULUAN B COTPYJHUYECTBE;
* hopmynrpoBaTh COOCTBEHHOE MHEHHWE M TIO3UIIMIO, apTYMEHTHPOBATh W KOOPAWHUPOBATH €€ C MO3HIUSIMH TapTHEPOB B COTPYAHHUYECTBE MPHU
BBIPAOOTKE OOIIETO PemeH s B COBMECTHOM JIATEIbHOCTH;
* YCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUS, MPEXK/Ie YeM MPUHUMATD PEIlIeHUs U IeJaTh BHIOOD;
* APryMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTh U OTCTAUBATh CBOIO MO3ULIMIO HE BPAKICOHBIM JIJIsl ONIIOHEHTOB 00pa3oMm;
* 32/1aBaTh BOIPOCHI, HEOOXOUMbIE JIsi OPraHU3AIH COOCTBEHHOH NEATEIbHOCTH U COTPYIHUYECTBA C APTHEPOM;
* OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKAa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;
* aJICKBAaTHO MCIOJIb30BaTh PEUb JUIsl INIAHUPOBAHUS U PETYIISILIUU CBOEH ESTEIBHOCTH;
* QJICKBaTHO UCIIOJb30BaTh PEUYEBBIEC CPEJCTBA JJISI PEIICHUS PAa3IMYHbIX KOMMYHUKATUBHBIX 3a/1a4; BJIAJETh YCTHOM U MHUCbMEHHOUW pPEeUblO; CTPOUTH
MOHOJIOTMYECKOE€ KOHTEKCTHOE BBICKA3bIBAHMUE;
* OPraHU30BbIBaTh M IUIAHUPOBATH Y4€OHOE COTPYAHMUYECTBO C YYUTENIEM U CBEPCTHUKAMU, OMPEIENATh LeNIU U (PYHKIMH YYaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; TNIAHUPOBATH OOIIIHE CIIOCOOBI PabOTHI;
* OCYIIECTBIIATH KOHTPOJb, KOPPEKIIHIO, OIIEHKY JEHCTBUI MapTHEPA, yMeTh yOeXKIaTh;
* paboTaTh B TpyIlle — YCTaHABIMWBATh paboune OTHOIIEHUS, 3((HEKTUBHO COTPYAHMYATh U CHOCOOCTBOBATH MPOAYKTUBHON KOOMEpAIIUU;
WHTETPUPOBATHCS B IPYNIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJICUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;
* OCHOBaM KOMMYHHUKAaTUBHOU pedieKcun;
* HCII0JIb30BATh aJIeKBAaTHBIE S3BIKOBBIE CPEACTBA JIsl OTOOpaKE€HUsI CBOMX UYBCTB, MBICJIEH, MOTHBOB M MOTPEOHOCTEH;
* 0TOOpaXkaTh B peun (omucaHue, OOBICHEHHE) COJEP’KaHUE COBEPIIAEMbIX JEHCTBUIN Kak B ()OpMe TPOMKOM COIMATM3UPOBAHHOW peuH, Tak U B
(dbopMe BHYTpEHHEH peyun.
Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:
* YYUTBHIBaTh U KOOPJAUHUPOBATH OTIUYHBIE OT COOCTBEHHOW MO3UIUH JIPYTHX JIOCH B COTPYIHUYECTBE;
* YYUTHIBATh PA3HBIC MHCHHSI U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;
* IOHUMATh OTHOCUTEIBHOCTh MHEHH U TIOJIXOJI0B K PEIICHUIO MTPOOIESMEI;



* IPOAYKTUBHO pa3periath KOHPJIUKTH HA OCHOBE y4€Ta MHTEPECOB M MO3ULHUI BCEX yYaCTHUKOB, IMOMCKA U OLICHKHU albTEPHATUBHBIX CIIOCOOOB
paspeuicHu-d KOH(bJ'II/IKTOB; A0roBapuBaTrbCd MW MPUXOIHUTH K O6H.[€My pCeIICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM 4YHUCIC B CHUTyalluU
CTOJIKHOBEHHSI HHTEPECOB;

* OpaTh Ha ce0s1 MHULIMATHBY B OPraHU3allMd COBMECTHOTO ACUCTBUS (JeI0BOE JTUAEPCTBO);

* OKa3bIBaTh MOJICPKKY H COACHCTBHE TEM, OT KOTO 3aBUCHT JIOCTIKECHHE II€IH B COBMECTHOM JIEITEILHOCTH,

* OCYIIECTBIIATH KOMMYHHKATUBHYIO PEIICKCHIO KaK OCO3HAHNE OCHOBAHHMI COOCTBEHHBIX JICHCTBHUI M JEHCTBHUI MapTHEPA;

* B IIpoOLIeCCe KOMMYHHUKAIIMU TIOCTaTOYHO TOYHO, TTOCIIEIOBATENIFHO M MOJTHO MEPeAaBaTh NapTHEPY HEOOXOAUMYIO HH(POPMALIUIO KAK OPUEHTHUP JUIS
HOCTPOCHUS IEHCTBHS;

* BCTYNATh B TUAJIOT, @ TAK)KE y4aCTBOBATh B KOJUIEKTUBHOM O0CYX/IEHHH IPOOIIEM, y4acTBOBATh B JUCKYCCUU M apTyMEHTHPOBATh CBOIO ITO3HUIIHIO,
BJIaACTh MOHOJIOTHYECKON 1 III/IaJIOFI/I‘-IeCKOf/'I q)OpMaMI/I Pe€ur B COOTBCTCTBUH C I'PaMMATHYCCKUMH U CUHTAKCUYCCKUMH HOpMaMHU POAHOTO A3bIKA;

¢ CJICAOBaTb MOPAJIbHO-3TUYCCKUM M IMCHXOJOTHYCCKUM IIPpHUHIHUIIAM 06HICHI/I$I U COTPYAHHNYCCTBA HA OCHOBC YBAXUTCIBHOI'O OTHOIICHHA K
HapTHépaM, BHUMAaHHA K JIUYHOCTHU APYTOTO, aACKBATHOI'O MCKIIMYHOCTHOTI'O BOCIIPHUATHUA, TOTOBHOCTU aACKBATHO pCarupoBaTh Ha HYKAbI IPYTHUX, B
YaCTHOCTH OKa3bIBaTh MMOMOIIb M SMOIIMOHAIBHYIO TIOJICPKKY MapTHEPAM B TIPOIIECCE TOCTHIKEHUS OOIIEH 1IeTT COBMECTHOM JESATEIBHOCTH;

* ycTpauBarh 3(Q(GEKTHBHBIC TPYIIIOBbIE 00CYXKIECHHS M 00ecreyrBaTh OOMEH 3HAHHMSMU MEXIY WICHaMH TPYIIbBI JJIs TPUHATUS 3PPEKTUBHBIX
COBMECTHBIX PEIICHUIA;

*B COBMECTHOW [EATENbHOCTH YETKO (POpMYIHMPOBATH LEIH TPYNIBl U IMO3BOJATH €€ yJYaCTHHKAM IPOSBISATH COOCTBEHHYIO SHEPIHIO JUIs
JOCTHIKEHHSI 3THX LIeJIeH.

KoMmyHuKanus M couuaibHoe B3aMMOJAeHCTBHE
Buinycknuk nayuumes:
® BBICTYIIATh C aYI[I/IOBI/I)IeOHOZ[Ilep)KKOI\/'I, BKJIFOYas BBICTYIIJICHUC MTEPE] Z[HCTaHHI/IOHHOﬁ aYI[I/ITOI)I/Ieﬁg
* y4acTBOBaTh B 00CYKJeHUHU (ayAnoBHI€0(POpPYyM, TEKCTOBBIN hopym) ¢ HCTIoIb30BaHHEM BO3MOXKHOCTeH VHTepHeTa;
* UCIOJIH30BATh BO3MOXKHOCTH JIEKTPOHHOM MOYTHI JUI HHPOPMALIMOHHOTO 00MeHa;
* OCYILECTBIATh 00pa30BaTebHOE B3aWMOJIEHiCTBHE B HWH(POPMALMOHHOM IPOCTPAHCTBE OOPa30BaTEILHOTO YUpeXKACHUs (TOJyuyeHHe U
BBINOJIHEHHUE 3aJIJaHUM, TOJTydeHHE KOMMEHTApHEB, COBEPILICHCTBOBAHHE CBOEH PabOTHI);
* cO0JI01aTh HOPMBI HH(GOPMAITMOHHOMN KYJIBTYphI, STUKU U MPaBa; C yBa)KEHUEM OTHOCUTHCS K YaCTHOM MH(OpMaluy U MHPOPMAIIMOHHBIM ITpaBaM
JIPYTUX JIIOCH.
Buinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA .
* YUaAcmeosamo 6 )opymax 6 COyUanIbHuIX 00PaA308aMENbHBIX CEMSX,
Ilouck u opranu3anus XxpaHeHus HHGpopmanuu
Buinycknuk nayuumcesn:
* UCTIOJIB30BATh PA3JIMYHbIE MPHUEMBI MOUCKa MHPOpManuu B MHTepHETE, MOMCKOBBIE CEPBUCHI, CTPOUTH 3aIPOCHI I MOUCKAa WH(POpMAIMU U
AQHAJIIM3UPOBATh PE3YJIbTATHI IIOUCKA;



* UCTOJIH30BATh MPUEMBI MOUCKA WH(GOpPMAIMKM Ha MEPCOHATHLHOM KOMIIBIOTEPE, B MH(GOPMAIIMOHHON cpene YUpeKICHHS U B 00pa3oBaTeIbHOM
IIPOCTPAHCTBE;

* UCTIOJIH30BATh PA3IMUHbIC OMOINOTEYHBIE, B TOM YHCIIE AJIEKTPOHHBIE, KATAIOTH JJISl TIOMCKA HEOOXOIUMBIX KHUT

* UCKaTh NH()OPMAIIHIO B PA3JUYHBIX 0a3aX JaHHBIX;

Boinycknuk noyuum 603M0HCHOCHIb HAYUUMBCA .

* UCNONIBL308AMb PA3NUYHBLE NPUEMBL NOUCKA UHGOpMayuu 8 Humeprueme 6 xo0e yuebHOU OesimelbHOCMU.

AHajm3 nHpopMannu, MaTeMaTHYecKast 00padoTKa JaHHBIX B HCCJIEIOBAHUM

Buvinycknuk nayuumca:

* BBOJIUTH PE3Y/IbTAaThl U3MEPEHUN U Apyrue HUPPOBbIC JaHHBIE AJIs UX 00pabOTKU, B TOM YHCIIE CTATUCTUYECKON 1 BU3YyalIU3allHH;

Buvinycknuk noiyuum 603M0MCHOCHb HAYUUMBCA .

* IPOBOOUMDb eCMeCcmMBeHHO-HAYUHbIE U COYUATbHbIE USMEPEHUS, 8600UMb Pe3YIbMamyl UsMePeHUll U Opyeux Yyu@dposuix OaHHbIX U 0O6pabamvléams
Ux, 8 MoM Yucie CMmamuCmudecku U ¢ NOMOWbIO U3YATUZAYUU,

OcHoOBBI y4eOHO-HCCIe0BATENBCKON M POEKTHOM 1esiTeIbHOCTH

Buvinycknuk nayuumca:

* [JTAHUPOBATh U BBHIMIOJHATH Y4eOHOE HCCIIEeNOBaHUE U y4eOHBIN MPOEKT, UCIOIb3ys 000pYyIOBaHHE, MOJEIHU, METOJbl U MPUEMBI, aJeKBAaTHbIC
uccienyeMon npooneme;

* BEIOMPATh M UCIOIB30BaTh METO/IbI, pelIEBAaHTHBIE pacCMaTpUBAaEMOl MpolieMe;

* pacro3HaBaTh U CTaBUTh BONPOCHI, OTBETHl HA KOTOPBHIE MOTYT OBITH MOJIyYEHbI IIyTEM HAYYHOI'O MCCIIEI0BaHUs, OTOMPATh aJ€KBATHBIE METO/IbI
UCCleI0BaHus, (pOPMYIHPOBATH BBITEKAIOIINE U3 UCCIIEIOBAHUS BBIBOIBL;

* HCIOJIb30BaTh HEKOTOPbIE METO/BI MOJIYYEHHs 3HAHUM, XapaKTepHbIE JJIsl COLUAIbHBIX U UCTOPHUUECKUX HAYK: IOCTAHOBKA MPOOJIEMBI, ONPOCHI,
OIMCaHNe, CPABHUTEIBHOE HCTOPUUECKOE ONMCAaHUE, 00bSICHEHNE, UCIIOIb30BaHUE CTATUCTUUECKUX JIaHHBIX, HHTepIpeTanus GaKkToB;

* ICHO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3pEHHs, HCIOIb30BATh SI3bIKOBBIE CPEJICTBA, a/IeKBaTHBIE 00CYyXk1aeMoi polieme;

e oTuInYaTh (PAKTBl OT CYXKICHHH, MHEHUH M OIICHOK, KPUTHYECKH OTHOCUTHCS K CYXACHHUSIM, MHEHHUSM, OIEHKaM, PEKOHCTPYHpPOBATh HX
OCHOBaHMUS;

* BUJCTh U KOMMEHTHUPOBATh CBS3b HAYYHOIO 3HAHUSA U LIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYXXIEHUN MpPH MOJYUYEHHH, PACHPOCTPAHEHUU U
MPUMEHEHUN HAayYHOT'O 3HAHMUSL.

Buvinycknuk nosiyuum 603M0HCHOCHb HAYUUMBCA:

* CAMOCMOSIMENbHO 3A0YMbl8AMb, NIAHUPOBANb U 8bINOIHAMb Y4eOHoe ucciedosanue, Yy4eOHblll U COYUATbHBIU NPOEKN,

* UCNONIBL306aMb 002A0KY, 03apeHUe, UHMYUYUIO,

* UCNONBL3068AMb HEKOMOPble MeMOoObl NONYYUEHUs 3HAHUL, XapaKmepHyle OJisl COYUANbHBIX U UCOPUYECKUX HAYK: AHKeMUposanue, Mooeauposanue,
NOUCK UCTNOPUYECKUX 00pA3Y08;

* YeneHanpasieHHo U OCO3HAHHO PA36UBAMb C80U KOMMYHUKAMUBHbIE CNOCOOHOCIMU, 0C8AUBAMb HOBbIE A3bIKOBblEe CPEOCMEA;

* 0CO3HABAMb CB0I0 OMBEEMCINEEHHOCHb 3 0OCIOBEPHOCb NONYYUEHHbIX 3HAHUU, 30 KAYECME0 8bINOJIHEeHHO20 NPOeKmda.



Crparernu cMbICJI0BOI0 YTeHUsI M padoTa ¢ TEKCTOM

Paboma c mexcmom: nouck ungopmayuu u NOHUMAHUE RPOUUMAHHOZ0

Buvinycknuk nayuumca:

* OPUEHTUPOBATHCS B COJICPKAHUU TEKCTA U IOHUMATh €r0 LEJOCTHBINA CMBICII:

— ONPENENATh IIaBHYIO TeMY, OOLIYIO 11eh WM Ha3HAaYeHHE TEKCTa;

— BBIOMPATH U3 TEKCTA WM IPUIYyMAaTh 3aroJIOBOK, COOTBETCTBYIOIIMM COIEPKAHUIO U 00ILEMY CMBICITY TEKCTa;

— (opmyaMpoBaTh TE3UC, BHIPAXKAIOLINI OO CMBICIT TEKCTA;

— NPEABOCXUINATH COJIEPKaHUE MPEIMETHOIO IJIaHa TEKCTA M0 3arojI0OBKY U ¢ OIIOPON Ha MPEbIIyLIUI OIIbIT;

— OOBSCHATH NOPSIOK YaCTCH/MHCTPYKIIMIA, COACPIKAIIMXCS B TEKCTE;

— COIIOCTAaBJISATh OCHOBHBIE TEKCTOBBIE M BHE TEKCTOBbIE KOMIIOHEHThI: OOHAPYKUBATh COOTBETCTBUE MEXAY YaCThIO TEKCTa U €ro oOuiei uaeew,
cOpMyIHpPOBaHHOW BOTIPOCOM, OOBSICHATh HA3HAUEHHE KaPThI, PUCYHKA, MOSICHATH YacTH IpaduKa WU TaOJIUIBI U T. 1.}

* HAXOJIUTh B TEKCTe Tpebyemyro HHpopMmaiuio (mpobderaTb TEKCT TIJIa3aMH, OMPENENATh €ro OCHOBHBIE 3JIEMEHTHI, COMOCTaBIATH (HOPMBI
BBIp@XEHUS HHPOPMAIMH B 3aIIPOCE U B CAMOM TEKCTE, HAXOAUTh HEOOXOIUMYIO €IMHUIY HUH(OpPMAIIK B TEKCTE);

* pemath yueOHO-TI03HABATENIbHbBIE U YUeOHO-TTPAKTUYECKHE 3a/1a4H, TPEOYIOIIHE MOJHOTO M KPUTUYECKOTO OHUMAaHHS TEKCTa:
— OMpENENATh Ha3HAYEHUE Pa3HbIX BUJ0B TEKCTOB;

— CTaBUTh Nepe]] OO0 LieIb YTEHUS, HallpaBJisisl BHUMaHKUE Ha MOJIE3HYIO B JaHHBIH MOMEHT MH(POPMAIIHIO;

— BBIJICJIATH HE TOJBKO IJIaBHYIO, HO U N30BITOYHYIO HH(OPMALIKIO;

— MPOTHO3UPOBATH NOCIIEI0BATEIILHOCTD U3JI0KEHUSI e TEKCTa;

— CONOCTAaBJIAThH Pa3HbIE TOUKU 3PEHUS U pa3Hble HCTOYHUKU MH(OPMALIUU 110 3aJJaHHON TEME;

— BBITIOJIHATH CMBICTIOBOE CBEPTHIBAHUE BBIJEICHHBIX (DAKTOB U MBICTIEH;

— (hopMupOBaTH Ha OCHOBE TEKCTA CHCTEMY apryMEHTOB (JI0BOJIOB) /1151 0OOCHOBAHUS ONPENeNEHHOMN MO3UINH;

BoinyckHUK noayuum 603M0M4CHOCHIb HAYHUMbCA .
* AHANU3UPOBATNL USMEHEHUS CB0€20 IMOYUOHAILHO2O COCMOAHUS 8 npoyecce YmeHus, NOIYy4eHus U nepepabomxu noay4eHHol uHgpopmayuu u eé
OCMbICTIEHUS.
Pabora ¢ TekcToM: npeodpazoBaHue M HHTEPHpeTalusAd HH(POPMALHUHU
Buinycknuk nayyumcs:
* CTPYKTYPHUPOBAThH TEKCT, UCIIONIb3YsI HyMEpAIMIO CTPAHHUL, CIIMCKHU, CCBIIKH, OTJIaBIIEHUE; UCIOIb30BATh B TEKCTE TAOIUIIBI, H300paKEHUS;
* IpeoOpa3oBbIBaTh TEKCT, MCIOJb3Ysl HOBblE (POpPMBI MpejacTaBieHus UHPopmauuu: Gopmysbl, rpaguku, TuarpaMMmsbl, TaOIUIBI (B TOM 4uUCIe
ANHAMHUYCCKUC, JJICKTPOHHLBIC, B YACTHOCTU B MMIPAKTUUCCKUX 3az[aqax), NEpeXOaUTh OT OAHOTO MPCACTABIICHUS JAaHHBIX K IPYTrOMY;,
* UHTEPIPETUPOBATh TEKCT:



— CPaBHHUBATh U MPOTHBOIOCTABIIATH 3aKIIOUEHHYIO B TEKCTE HHPOPMALIMIO PA3HOTO XapaKTepa;
— 0OHapyKMBAaTh B TEKCTE JOBO/bI B IOATBEPKICHUE BBIBUHYTHIX TE3HUCOB;
— JIeNaTh BBIBOJIBI U3 C(OPMYITUPOBAHHBIX MTOCHUIOK;
— BBIBOAMTD 3aKJIFOUEHNE O HAMEPEHHUH aBTOPA WIIM IVIABHON MBICIH TEKCTA.
BuinyckHuK noayuum 603mM0M4cHOCHb HAYYUMbBCA .
* BLLABIAMb UMNIUYUMHYIO (CKPLIMYIO) UHGOPpMAYUI0 MeKCma Ha 0CHO8e CONOCMAGIEHUs ULTIOCMPAMUBHO20 Mamepuana ¢ uHgopmayuel mexcma,
aHanusa noOmeKkcma (UCNONb308AHHBIX A3bIKOGLIX CPEOCME U CIPYKMYpPbl MEKCma,).
Pabora ¢ TekcToM: oneHka uHGopMauuu
Buinycknuk nayyumcsa:
* OTKJIMKAThCS Ha CO/IEpKAHHUE TEKCTa!
— CBSI3BIBaTh MH(OPMAINIO, O0HAPYKEHHYIO B TEKCTE, CO 3HAHUSAMU M3 IPYTUX HCTOUYHHUKOB;
— OLICHUBATh YTBEP)KJEHUS, ClIEJIaHHbIE B TEKCTE, UCXO/S U3 CBOMX MPECTABICHUNA O MUPE;
— HaxOJUTh J0BOJbI B 3aIIUTY CBOEH TOUKH 3PEHUS;
* OTKJIMKAThCs Ha (OpMY TEKCTa: OLIEHUBATh HE TOJIKO COIEP)KaHUE TEKCTa, HO U ero (hopMy, a B LIEJIOM — MAcCTEpPCTBO €ro UCIOJHEHHUS;
* HA OCHOBE MMEIOLIUXCSA 3HAHUHM, >KU3HEHHOI'O OINbITa MOJBEPrarb COMHEHHUIO JIOCTOBEPHOCTh HMEOILEHCS HH(pOpMaluu, OOHAPYXKHUBATh
HE/I0CTOBEPHOCTh IOJIy4aeMoi HHpOpMaLKu, TPoOesbl B MHPOPMALIMU U HAXOAUTh ITyTH BOCIIOJIHEHHSI 3THX MPOOEIIOB;
* B IIpo1iecce paboThl C OAHUM HJIM HECKOJIbKMMHU HCTOUHUKAMH BBISBIISTH COJEPIKALIYIOCA B HUX MPOTUBOPEUHBYIO, KOH(MIUKTHYIO HHPOPMALIUIO;
* HCII0JIb30BATh MOJYYEHHBIH OIBIT BOCHPUATUS WH()OPMALIMOHHBIX OOBEKTOB JJIsi 00OralleHus YyBCTBEHHOI'O OIIbITA, BHICKA3bIBATh OLICHOYHbIE
CYXJEHHSI U CBOIO TOUKY 3PEHHUSI O MOJIYYEHHOM COOOIEHUH (IIPOUNTAHHOM TEKCTE).
Buvinycknux nonyuum 603mModcHocmb HAy4umbCsi:
* KPUMUYECKU OMHOCUMbCA K PEKIAMHOU UHPOpMayuu,; HAX00Umv CnOcoObL NPOBEPKU NPOMUBOPEUUBOT UHOPpMayUl,
* onpeodenams 00CMOBEPHYIO UHGOPMAYUIO 8 CIYYae HANUYUSA NPOMUBOPEYUBOU UNU KOHDIUKMHOU CUMYAYUU.

®opMupOBaHUeE NPEIMETHBIX Pe3yJIbTATOB

Maremartuka. I'eomeTpusi.

TI'eomempuueckue gpuzypol

Buinycknux nayuumces:

- onepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMHU T€OMETPUUIECKUX (DUTYD;

- U3BJIEKaTh HHPOPMAIIHIO O TEOMETPUUYECKUX PUTypax, MPEICTABICHHYIO Ha YePTEKax B IBHOM BHJIE;

- MPUMEHSITH I PEIICHHS 3a7a4 reoMeTprueckue (haKThl, €CIIM YCIOBHS UX MPUMEHEHHSI 3a]]aHbI B SIBHOU (hopMe;
- pemaTh 3a7a4M Ha HAXO0XKJICHUE T€OMETPHUUECKUX BEJIMUMH 110 00pa3iiaM Uik arOpUTMaM.

B nosceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:



- HCTOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTYp Ui PEIICHUS TUIOBBIX 3a7a4, BOSHHKAIOIMIUX B CHUTYAIMSAX IMOBCEIHEBHOM >KU3HH, 3aad
MPAKTUYECKOTO COJEPIKAHMUS.

Ommuowenusn

Buinycknux nayuumes:

- onepupoBaTh Ha 0Aa30BOM YpPOBHE IMOHSATHUSIMH: PAaBEHCTBO (PUTYp, paBHBIC (UTYPHI, PABEHCTBO TPEYTOJbHHUKOB, MapPaLICILHOCTh MPSMBIX,
MEePIEHIUKYISIPHOCTD MPSMBIX, YTIIbI MEXKY IPSIMBIMH, IEPIICHIUKYJIISP, HAKJIOHHAS, TPOCKIIUS.

B nosceomnesnoti scusnu u npu uzyueruu Opyeux npeomemos:

- UCTIOJIb30BaTh OTHOIICHUS JJIs PEIICHUS] TPOCTEHIIINX 3a]a4, BOSHUKAIOIIUX B PEAIbHON KU3ZHH.

H3zmepenus u eviuucienusn

Buinycknux nayuumes:

- BBITIOJIHATh U3MEPEHHE JIJTUH, PACCTOSHUN, BETUYUH YTJIOB, C TTOMOIIbIO HHCTPYMEHTOB ISl U3MEPEHUH JUIUH U YTJIOB;

- IPUMEHATH (OPMYJbl MEPUMETpPa, IUIOMAAN U 00bEMA, TUIOMIAIA MOBEPXHOCTH OTIEIbHBIX MHOTOTPAHHUKOB MPU BBIYMCIECHUSAX, KOTJa BCE
JAaHHBIC UMEIOTCS B YCIIOBHH;

- mpuMeHaTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOLICHHUS IS BRIYUCIICHUS IJIMH, PACCTOSIHUM, IITOMAAeH B MPOCTEHIITNX
CITyJasix.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- BBIYUCIITH PACCTOSIHHSI HA MECTHOCTH B CTAHJAPTHBIX CHUTYAIHMSX, IUIOMIAJN B MPOCTCHINNX CIydasX, MPUMEHSITh (JOPMYIIBI B MPOCTEUIITHX
CUTYalUsIX B IOBCEAHEBHON KU3HU.

I'eomempuueckue nocmpoenus

Buinyckuux nayuumes:

- 1300pakaTh TUTIOBBIC IUIOCKUE (PUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKU U C TTIOMOIIBI0O HHCTPYMEHTOB.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- BBITIOJIHSATH MIPOCTEHIINE TOCTPOEHUS Ha MECTHOCTH, HEOOXOIUMBIE B PEaIbHOM JKU3HH.

I'eomempuueckue npeoopaszosanusn

Buinycknux nayuumcs:

- CTPOUTH (PUTYPY, CHMMETPHUHYIO JaHHOU (PUTYpe OTHOCUTEIBHO OCH U TOUKH.

B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- pacro3HaBaTh JBM)KEHHE OOBEKTOB B OKpPY’KaIOIIEM MHpE;

- pacrno3HaBaTh CHMMETPHYHbIE (PUTYpBI B OKPYXKAIOLIEM MUPE.

Bekmopbl u koopounamul Ha naockocmu

Buinycknux nayuumcsi:

- OTepupoBaTh Ha 0A30BOM YpPOBHE MOHATHIMMU: BEKTOP, CYMMa BEKTOPOB, IPOM3BEAECHUE BEKTOPA HA YUCIIO, KOOPAUHATHI Ha IIOCKOCTH;
- OIPENENSITh NPUOTMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKeHUI0 Ha KOOPIMHATHON TIOCKOCTH.

B noeceonesnoti scusnu u npu uzyueHuu Opyeux npeomemos:

- HCIOJIb30BATh BEKTOPHI AJISl PEIIEHUS MPOCTEHIINX 3a]au Ha ONPEIEICHNE CKOPOCTH OTHOCUTEIBHOIO IBUKEHHUS.



Hcmopua mamemamuxu

Buinycknux nayuumces:

- OIIMCBIBATBH OTJEJIbHBIC BBIIAIOIIUECS PE3YNIbTATHI, IOJIyYEHHBIE B X0/I€ Pa3BUTUS MAaTEMAaTUKH KaK HAYKH;

- IPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITHM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW ¥ BCEMUPHOU UCTOPUEH;

- IOHUMATh POJIb MATEMATHKH B pa3BuTUH Poccuu.

Memoovr mamemamuxu

Buinyckuux nayuumes:

- BBIOMPATh MOIXOAALINNA U3YYEHHBIN METOI ISl pEIICHHs U3YYEeHHBIX TUTIOB MATEMAaTHUECKUX 3a/1a4;

- IPUBOJIUTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JEHCTBUTEIBHOCTH U IIPOU3BEICHUAX HCKYCCTBA.
TI'eomempuueckue guzypot

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

- OIEpUPOBATh NOHATUSAMH F€OMETPUUECKUX (pUryp;

- U3BJIEKATh, MHTEPIPETHPOBATH U MPEOOPA30BHIBATH HH()OPMAIIHIO O TEOMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTexkax;
- IPUMEHATh FreoMeTprudecKkue (akThl AJIs pELICHUs 3a/1a4, B TOM YUCIIE, IPEANOJIAralolX HECKOIBKO I1aroB PELICHHUS;

- (hopMynMpOBaTh B MPOCTEUIINX CIydasiX CBOMCTBA U MPU3HAKU UTYP;

- IOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS

- BJIAJIETh CTAHJIAPTHOM Kiaccuukanuei miockux Guryp (TpeyroJbHHUKOB U YE€THIPEXYTOIHHUKOB).

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- HCTIOJIH30BATh CBOWCTBA FTEOMETPUIECKUX (PUTYD IS PEIICHHS 3324 PAKTUIECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JAUCIUILIIH.

Omnowenus

Buinycknux nonyuum 603moxicHocms Hayuumvcsi:

- ONIEpUPOBATHh MOHITUSIMU: PABEHCTBO (GUTYpP, paBHBbIE (PUTYpPHI, PABEHCTBO TPEYTrOJBHUKOB, MapaieIbHOCTh MPAMBIX, MEPHEHANKYIIPHOCTh
MPSIMBIX, YTJIbI MEXAY NPSIMbIMH, IEPIEHAUKYIISP, HAKJIOHHAsA, IPOEKLHUs, oJo0ue Gpuryp, nofo0HbIe PUTYpBI, T0OJ00HBIE TPEYTOIBHUKH;

- IpUMeHATh TeopeMy Darneca u TeopeMy 0 MPONOPLUUOHATBHBIX OTPE3KaX MPH PEUICHUU 33/1a4;

- XapaKTEepPU30BaTh B3aUMHOE PACMOJIOKEHHUE MPSIMON U OKPYKHOCTH, ABYX OKPYKHOCTEM.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- UCITIOJIB30BAaTh OTHOIUICHUSA IJIs1 peI_HeHI/ISI 3aJa4, BOSHUKAIINX B peanLHoﬁ JKN3HU.

H3mepenua u eviuucnenun

Buvinycknux nonyuum 603MOoHNCHOCMb HAYUUMbCA:

- OIIEpUPOBATh MPEICTaBICHUSIMH O JUIMHE, TUIOIaau, 00béMe Kak BenuunHaMu. [Ipumensats Teopemy Iludaropa, hopmynsl miomaan, oobEMa
IIPYU PELIeHUH MHOTOIIATOBBIX 33/1a4, B KOTOPHIX HE BCE JIAHHBIE MPEJICTaBIEHBI SIBHO, @ TPEOYIOT BBIYUCICHHI, ONEpUpPOBaTh 0oJiee HIMPOKUM
KOJIM4YeCTBOM (GOpMYJ JUIMHBI, IUIOMIAIU, O0BEMA, BBIYUCIATH XapaKTEPUCTUKU KOMOMHAIMil ¢Guryp (OKpy>KHOCTE U MHOTOYTOJIbHUKOB)
BBIUUCIISATh PACCTOSTHUS MEXy (PUTypaMu, MPUMEHSTh TPUTOHOMETpUYecKHe (POPMYJIbI ISl BBIYUCICHUN B O0Jiee CIOXKHBIX CIy4asx, IPOBOIUTh
BBIUUCIICHHS HA OCHOBE PABHOBEIMKOCTH U PaBHOCOCTaBJIEHHOM;

- IPOBOJIUTH MPOCTHIE BBIYUCICHUS HA 0OBEMHBIX Telax;



- (hopMynMpoBaTh 33aUM Ha BEIYMCIICHUE [UIHH, IJIONIAICH 1 00BEMOB M peliaTh UX.

B nosceonesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

- IPOBOJIUTH BHIYHCIICHUSI HA MECTHOCTH;

- IPUMEHSATH (POPMYJIIBI TP BEIYUCICHUSX B CMEKHBIX YICOHBIX MTPEIMETaX, B OKPYKAIOIICH JeHCTBUTEILHOCTH.

TI'eomempuueckue nocmpoenusn

Buinyckuux nonyuum 603MO0ACHOCMb HAYYUMbCA:

- 1300pakaTh reoMeTpudeckre QUryphl 0 TEKCTOBOMY U CUMBOJIBHOMY OIHCAHUIO;

- cBOOOJIHO ONEpPUPOBATh YEPTEKHBIMU MHCTPYMEHTAMH B HECJIOKHBIX CIIydasiX,

- BBIIIOJIHATH IIOCTPOEHUS TPEYrOJIbHUKOB, IPUMEHATH OTACIbHBIE METOABI ITOCTPOCHUM LMPKYJIEM M JIMHEHKONM M IPOBOJUTH NPOCTEHIINE
UCCIJIEIOBaHMS YNCIa PEIICHUH;

- 1300paXkaTh TUIIOBBIE MJIOCKKE (PUTYPBl U 0OBEMHBIE TeJa C TOMOILIBIO MPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B nosceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

- BBIMOJIHATh IPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOMMBbIE B pEalIbHON JKU3HU;

- OLICHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIEr0 MUpPA.

Ilpeobpazoeanusn

Buinycknux nonyuum 803mMoxicHoCcmsb HAyYUmMvCsl:

- ONIEpUPOBATh MOHSATHEM: JBIKEHUS W MPeoOpazoBaHuUs MOA0OMs, BIAJAETh MPUEMAMH MOCTPOEHHUS (UTYp C MCHOJIb30BaHHWEM ABMKCHUU U
npeoOpa3oBaHuil MOAOOUS, MPUMEHSTH TMOJTYyYEHHBIE 3HAHUS M ONBIT TOCTPOCHUHW B CMEXKHBIX MpEAMETaX U B PEATbHBIX CHUTYaIUIX
OKPY’KaIoIlIEero MUPA;

- CTpOUTH (UTYPY, TOJOOHYIO TAaHHOH, MOJIB30BATHCS CBOMCTBAMU MOA00MS /I 00OOCHOBAHUSI CBOMCTB (PHUTYD;

- IPUMEHSATH CBOWCTBA ABMKCHUI JUISI TPOBEICHUS MPOCTEUIINX 0OOCHOBAaHHM CBOHCTB UTYD.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

- IPUMEHSATH CBOWMCTBA ABM)KCHUN U MPUMEHSTH T0JJ00Me /171l TOCTPOCHUHN U BBIYMCICHUH.

Bexmopbul u koopounamet na niockocmu

Buinycknux nomyuum 603modcHoCmb HAYUUMBCA.

- OIIEpUPOBATh MOHATUSAMU: BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB, NPOM3BEACHHE BEKTOpAa HAa YHUCIO, YroJl MEXKIY BEKTOpaMH, CKAIIPHOE
IIPOU3BE/ICHNE BEKTOPOB, KOOPINHATHI HAa INIOCKOCTH, KOOPJAMHATHI BEKTOPA;

- BBINOJIHATH JAE€UCTBUA HAJl BEKTOPaMH (CIIOKEHUE, BBIUUTAHUE, YMHO)KEHHE HA YUCIIO), BBIUUCIATH CKAISIPHOE IPOU3BEACHHUE, ONPENEIATh B
MPOCTEHIINX CITydasX YroJl MKy BEKTOPaMH, BBIIOIHSTH Pa3io’KeHNE BEKTOPA HAa COCTABIISIONINE, IPUMEHSTh MOJIyYeHHbIE 3HaHUS B (DPU3HKeE,
MOJIb30BaThCsl (POPMYIION BBIYMCICHHS PACCTOSIHUS MEXAY TOYKaMH MO M3BECTHBIM KOOpPAMHATAM, HCIIOJIb30BaTh ypaBHEHUs (uryp ams
penieHus 3aay;

- IPUMEHATH BEKTOPBI U KOOPAMHATHI JIsl PELIEHHS] TEOMETPUUECKHX 3a]a4 HA BBIUYMCIICHNUE JJINH, YTJIOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- CTIOJIH30BATh MOHATHS BEKTOPOB M KOOPAMHAT JUIS PEeLICHU 3a1a4 1o (pu3uKe, reorpaduu U JpyruM y4eOHbIM IpeIMeTaM.



I/Icmopuﬂ mamemamuku

Bbll’lyCKHuK noJiyuyum 603MOIICHOCHIb HAYYUMDbCAL!

- XapaKTCPU30BaTh BKJIA/ BbIAAOINHUXCA MATCMATHKOB B PA3BUTHC MATCMATHUKU U HHBIX HAYYHBIX OGH&CTGﬁ;
- IOHUMAaThb pPOJIb MAaTEMAaTHUKU B pa3BUTHUU Poccun.

Memoowsr mamemamuxku

Buinycknux nomyuum 603moocnocms Hayuumuvcsi:

- HCTIOJIB3Ys U3yYEHHBIE METOIbI, POBOAUTH JOKA3aTEIHCTBO, BHIOIHATH OTIPOBEPKEHUE;

- BBIOMpaTh U3YYCHHBIC METOIbI U UX KOMOWHAITUY TSI PEIICHUSI MaTEeMaTUYECKHUX 3a/1a4;

- UCTIOJIb30BaTh MAaTEMaTUUYCCKUE 3HAHUS JJI ONTUCAHUS 3aKOHOMEPHOCTEH B OKPY’KAOIIECH IEHCTBUTEIIBHOCTU U TPOU3BEICHUSAX UCKYCCTBA;
- IPUMEHSATH MPOCTEUIITNE MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH MAaTeMaTUYECKUX 3a/1a4.

I1. Conep:kanne yueoHoro npeamera «I'eomeTpusi»

Harasininast reomerpusi. Harmsinaeie mpeacTaBieHsl O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapajuielenuien, npyu3Ma, MHpamMuaa, Imap,
cdepa, KoHyc, LniInHAp. M300paxkenne npocTpaHcTBeHHBIX (uryp. [Ipumeps! ceuennii. MHororpanauku. [IpaBunbHble MHOTOrpaHHUKH. [Ipumepbt
Pa3BEPTOK MHOTOTPAHHUKOB, IWJIMH]PA U KOHYCA.

[TonsTue 06BéMa; equaULBl 00BEMa. OOBEM MPSIMOYTOIBHOTO NapajlieNenunesa, Kyoa.

I'eomerpunueckne ¢purypsl. [Ipsameie u yrubsl. Touka, npsmas, IockocTs. OTpe3ok, Jyd. Yros. Buasl yrinos. BepTukanbHele U CMEXHbBIE
yriael. buccekrpuca yria.

[TapannenpHblie U niepecekaroimuecs npsamsele. IlepnenaukynsapHsie npsmele. TeopeMbl 0 MapaIeIbHOCTA U MEPIIEHIUKYIAPHOCTH MPSAMBIX.
[lepnenuKynsap ¥ HaKJIOHHAs K npsiMoi. CepelMHHBIN NEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCH YIJIa U CEPEIMHHOIO MEPIEHIUKYIISIPA K OTPE3KY.

Tpeyronbauk. BricoTa, Meamnana, OuccekTpuca, CpefHssl JUHUS TpeyrojbHuKa. PaBHOOenpeHHBbIE U PaBHOCTOPOHHUE TPEYTOJbHUKH;
CBOMCTBA U MPU3HAKU paBHOOEApEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCcTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHrKa. COOTHOLIEHUS MEXKIY
CTOPOHAMHU U yIJIaMH TPEYTOJbHHUKA.

Cymma yrioB TpeyroibHuka. BHemHue yrael TpeyroibHuka. Teopema @aneca. Ilogobue TpeyronbHukoB. Ilpu3nHaku momo0us
TpeyroasHuKoB. Teopema IIudaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOro YIja MpsSMOYTOJILHOTO TpeyrojbHUKa U yrios oT 0 mo 180°;
IIPUBEICHNUE K OCTPOMY YIuy. PelieHne npsMoyroyibHbIX TPEeyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOLINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJIHOTO U TOTO XK€ yIia. Pelenne TpeyroJpHUKOB: TEOpEMa KOCUHYCOB U TEOPEMA CUHYCOB. 3aMedaTeIbHbIE
TOYKH TPEYrOJIbHUKA.



YetsipéxyronpHuk. [lapamnenorpamm, ero cBoiicTBa u mpusHaku. [IpsSMOyroiabHUK, KBajapar, poMO, UX CBOMCTBA M NMpHU3HAKH. Tparmerus,
CPEIHsIs JIMHKS TPAIlCLUH.

MHoroyroiabHuK. Beinmykiible MHOTOyrojapHUKH. CyMMa yIJIOB BBIIYKJIOTO MHOIOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHocth U kpyr. Jyra, xopna. Cektop, cerMeHT. LleHTpasibHBII yrois, BOMCaHHBIA YroJl, BEJIMYMHA BIMCAHHOTO yria. B3aumnoe
PacIojIOKEeHUE NMPSMOM U OKPYKHOCTH, IBYX OKpyKHOcTed. KacaTenbHas M ceKyllas K OKPYKHOCTHM, UX CBOWCTBA. BrmcaHHble M OnMCaHHBIE
MHOIOYrojapHUKH. OKpYKHOCTb, BIIMCAHHAs B TPEYIOJBHHUK, M OKDPYKHOCTb, OIMCaHHas OKOJO TPEYroJbHUKA. BHMCaHHBIE M ONHCaHHBIE
OKPY>KHOCTH IPAaBUIBHOTO MHOTOYT'OJIbHUKA.

['eomerpuueckue npeodpazopanus. [lonsaTre o paeHcTBe puryp. [lonsTre o IBMKEHUN: OCeBast U LIEHTpaJlbHasi CHMMETPHUH, apajlyIesIbHbINA
nepeHoc, noBopot. IlonsaTue o noxoOuu GUryp u roMOTETHH.

[TocTpoeHus ¢ MOMOILBIO LHUPKYJIA U JuHEHKU. OCHOBHBIE 3a/1a4l HAa IOCTPOCHHUE: JEJIEHUE OTPE3Ka IO0I0JIaM; TOCTPOCHUE YIJIa, PABHOTO
JAHHOMY; IOCTPOEHHE TPEYroJbHUKA MO TPEM CTOPOHAM; IOCTPOEHHUE MEPIEHIUKYIsSIpa K MPSIMOW; MOCTPOEHUE OMCCEKTPUCHI YIUIa; JEJICHHUE
OTpE3Ka Ha 71 PaBHBIX YaCTEH.

Pemenue 3a1a4 Ha BBIYHCIICHHE, IOKA3aTEIBCTBO M MOCTPOEHHUE C MCIIOJIb30BAaHHEM CBOWCTB H3yUCHHBIX (UTYP.

HN3mepenne reomerpu4ecKHx BeMYHH. /[nuHa oTpe3ka. PaccrosHue oT TOukM 10 mpsMol. PaccTosHume Mexay NnapajuielbHbIMU
IIPSIMBIMH.

ITlepumeTp MHOIOYTOJIbHHKA.

JnHa OKpY>KHOCTH, YUCJIO T, JIMHA YT OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOMN LIEHTPAJIBHOTO yIila U JJIMHOM AYT'M OKPYHOCTH.

[Tonsatne momaau miockux ¢uryp. PaBHOcocTaBieHHble U paBHOBedMkue ¢urypsl. [lnmomane npsmoyroiabHuka. Ilmomaan
napajuiesiorpaMma, TpPEyrojipHuUka M Tpaneuuu. Ilmomans MHoroyronpHuka. Ilnomans kpyra u momans cexkropa. COOTHOLIEHME MEXKIY
TUIOMIAIIMU TTOA00HBIX pUTyp.

Pemenue 3a1a4 Ha BBIYMCIICHUE U JIOKA3aTEIbCTBO C UCIIOIb30BAHUEM H3YUYEHHBIX (hopMyII.

Koopaunarel. Ypasaenue npsmoil. Koopaunats! cepeaunsl orpeska. @opMyiia pacCTOSIHUS MEXKIY IBYMs TOUKaMU IUIOCKOCTH. Y paBHEHHE
OKPYKHOCTH.

BexTopsbl. JlnuHa (Monynb) BekTopa. PaBenctBo BekTopoB. Komnmmueapubsie BekTopbl. KoopaumHaTel BeKkTOpa. YMHOXKEHHE BEKTOpa Ha
YHUCIJIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA IO IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalIsipHOE MPOU3BEICHUE BEKTOPOB.

TeopeTuKO-MHOKECTBEHHbIE TOHATHA. MHOXECTBO, DJJEMEHT MHOXKECTBA. 3aJaHUE MHOXECTB IEPEUYMCICHHEM JJIEMEHTOB,
XapakTepucTuueckuM cBoiictBoM. [TonmHokecTBO. OObeAMHEHNE U TIEpecCeUeHHE MHOMKECTB.

DJieMeHThI Joruku. Omnpenenenue. AKCHOMBI U TeopeMbl. [loka3arenbeTBo. Jloka3aTenbCTBO OT MPOTHBHOTO. Teopema, oOpaTHast JaHHOM.
IIpumep u KOHTpHIPUMED.

[ToHsiTHE O PABHOCUIBHOCTH, CII€OBAaHUH, YIOTpEOICHNE JIOTHUECKUX CBSI30K €CU ..., MO ..., 8 MOM U MOAbKO 8 MOM Clyyae, JTOTHUECKUe
CBSI3KH U, UTU.



I'eomeTpusi B uMcropuyeckoM pa3Butuu. Otr 3emiemepuss Kk reomerpuu. Iludarop m ero mxoma. Panec. Apxumen. ITocrpoenue

MPaBWJIbHBIX MHOTOYTrOJbHUKOB. Tpucekius yrina. KBagparypa kpyra. Y aBoenue ky6a. Hcropus uucna m. 3o10toe ceuenue. «Hauana» Epxnuna.
JI. Diinep. H.U. Jlo6aueBckuii. IcTopus nmaToro mocryJara.

H300perenne Merona KOOPAMHAT, MO3BOJSIOLIETO MEPEBOAUTH T'eoMeTpudeckue oO0bekThl Ha s3blk anredopol. P. Jlexapt u II. depma.

HpI/IMepr Pa3IUuYHBIX CUCTEM KOOPpAMHAT HA INIOCKOCTH.

3ajga4:

Peanuzanus agantupoBanHo#i uis oOydatomiuxcsi ¢ HOHA IlporpaMMbl Takke CIIOCOOCTBYET PEIICHUIO CIEIYIONMX KOPPEKIMOHHBIX

pa3BUTHE y OOYYAIOIIUXCS A0 HEOOXOAUMOTO YPOBHS MCUXO(U3MOIOTHUECKUX (YHKIUI: apTUKYIALUOHHOTO arapara, MEIKUX
MBI PYKU U Jp.;

oOoraieHre Kpyrozopa o0ydarmuxcs, GOpMUPOBAHUE OTYETIUBLIX PA3HOCTOPOHHHUX MPEJCTABICHUH O MpPEAMETax U SIBICHUIX
OKpY’Karolen AeCTBUTENTbHOCTH, KOTOPBIE TO3BOJISIIOT PEOCHKY OCO3HAHHO BOCIIPUHUMATH YUE€OHBIH MaTepua,

(dhopMHpOBaHNE COLIMATTEHO-HPABCTBEHHOTO MTOBE/ICHNUS;

dbopmupoBanne yueOHOM MOTHUBALINH,

pa3BUTHE JUYHOCTHBIX KOMIIOHEHTOB IIO3HABATEIBLHON JEATEIBHOCTH (TIO3HABaTelIbHAsi AKTUBHOCTh, CaMOCTOSITEIbHOCTD,
MPOU3BOJILHOCTH), TPEOJOJICHUE HWHTEUIEKTYyaJIbHOW MacCUBHOCTH;, (OPMHUPOBAHHWE YMEHHUW U HABBIKOB, HEOOXOJUMBIX JJIS
NESATEIPHOCTH JII0OOOTO BHJA: YMEHHE OPHEHTHUPOBATHCS B 3aJaHUH, IJIAHUPOBATh palOTy, BBIMOJIHATH €€ B COOTBETCTBHH C
00pa31oM, HHCTPYKLUEH, OCYIIECTBISTH CAMOKOHTPOJIb U CAMOOLIEHKY;

(dhopMHUpOBaHHME COOTBETCTBYIOIIUX BO3PACTY OOIIEUHTEIIICKTYAIbHBIX YMEHHIA;

OXpaHa U YKPeIJICHHEe COMAaTHYECKOTO M MICUXUYECKOTO 3/I0POBbsl 00yUatomInXCs;

opraHu3aius O6JaronpusaTHON COIMAIIBHON CPEJIbI.

Hcnons3oBaHue IIpu peajindalinin HpOI‘paMMBI MCTOHOB U CPCACTB O6yLICHI/ISI " BOCIIMTAHUA, O6p8.30BaTCJ'IBHBIX TCXHOHOPHﬁ, HaHOCAIIIUX

BpEa (I)I/IBI/I‘-ICCKOMY HJIN ICUXUYCCKOMY 3JOPOBBIO 06yqa101111/1xc;1, 3aIpeuracTcs.

Haubonee npuemiieMbIMH IpueMaMi 1 METO/IaMU KOPPEKIIMOHHON pabOoThI B MPAKTUYECKOM paboTe TAKUM C yHaLTUMCS SIBIISIETCS

O0BSACHUTENbHO-UUTFOCTPATUBHBIN, PENPOTYKTUBHBIN, YACTUYHO MTOMCKOBBINA, KOMMYHUKATUBHBIN, HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIN;
METO/BI KOHTPOJISL, CAMOKOHTPOJISI U B3aUMOKOHTpoJIs. Onopa Ha o0pasel, MHOTOKPaTHOE IOBTOPEHHE, CTPYKTYPUPOBAHUE MaTepuaa



III. TemaTnyecKoe JIaHUpPOBaHUE

TemaTtuueckoe IINIAHUPOBAHUEC PEAIU3YET OJHMH K3 BO3MOXKHBIX IIOAXOAOB K pacCnpCaciCHUIO H3Yy4aeMOro marcpuajaia I10 yqe6Ho-
MCTOANYCCKUM KOMIIJICKTaM I10 I'€OMETPHUHU, BBIITYCKAEMBIM HU31aTCIILCTBOM «HpOCBeH_IeHI/Ie», HE HOCHUT 00513aTEJIBLHOTO XapakTepa U HEC UCKIIIOYACT
BO3MOKHOCTEI HHOT'O pacnpeaciaCHus COACPKaHUA.

B npumepHOM TeMaTU4ECKOM IUIAHUPOBAHUM PA3ZAEIIBI OCHOBHOI'O-COJEP KaHUs 110 TEOMETPUN Pa3BUTHI HA TEMBI B XPOHOJIOTUHU UX U3Y4YCHUS
10 COOTBETCTBYIOIIUM YUEOHUKAM.

Oco00EeHHOCTBIO OpUMECPHOr0 TEMATUYCCKOTO IINIAHUPOBAHUA ABJIACTCA TO, YTO B HEM COACPIKUTCA OIIMCAaHHUC BO3MOKHBIX BH/I0B
ACATCIIbBHOCTH YHalllUXCA B IMPOLUECCC YCBOCHHA COOTBETCTBYIOIICTO COACPKAHWA, HAITPABJIICHHBIX HAa JOCTHMIKCHUC ITOCTABJIICHHBIX ueneﬁ 06yqu1/191.
OTO OpUEHTHPYET YYHTEIsl Ha YCHUJICHHE ACATEIbHOCTHOTO MOAX0/Ja B OOyYeHHH, Ha OPTaHU3aAIMI0O Pa3HOOOpa3HOW ydeOHOH NesATeNbHOCTH,
OTBeanOHleﬁ COBPEMCHHBIM IICUXOJIOIO-1I€Jarort4€CKMM BO33PCHUAM, HA NCIIOJIb30BAHHEC COBPECMCHHBIX TEXHOJIOTHH.

JI.C. Aranacsn, B.®. bByry3os, C.b. Kagomues u ap.

Kommuec
Cozlepmalme TBO XapaKTepHCTI/IKa OCHOBHBIX BUI0B JA€ATCJIbHOCTH yqunKa
MaTepuaJja
qacoB
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O6L$ICHHTL, 4TO TAKO€ OTPEC30K, JIyY, YIroJl, KaKue Q)Hrypbl HAa3bIBAKOTCA PAaBHBIMH, KaK CPABHHUBAKOTCA U

U3MEPSIIOTCS OTPE3KH U YTIIbL, YTO TAKOE rPaayC U IpaaycHas Mepa yriia, KaKOM yroJl Ha3bIBAeTCs MPSAMBIM, TYIIBIM,
HauansHbie OCTpPBLIM, pa3BépHyTBIM, 4TO TAKOC CCpCArHA OTPE3Ka U 6I/ICCGKTpI/IC8. yria, KaKI:Ie YIJIbl HAa3bIBAKOTCA CMCI)KHBIMU U

FeOMeTpI/I‘leCKI/Ie 13 - KaKHe BepTI/IKaJ'H)HI)IMI/I; q)OpMYJ'II/IpOBaTI) n O6OCHOBBIBaTB yTBep)KI[eHI/ISI O CBOUCTBaxX CMCIKHBIX U BepTI/IKaJ'II)HI)IX
CBEICHIS YIJIOB; O6’L$ICH$ITI>, KaKHue MPAMbBIC HA3bIBAIOTCA TICPIICH AUKYIISIPHBIMHU, q)OpMy.]'II/IpOBaTB u O60CHOBBIBaTL

YTBEPKACHHE O CBOMCTBE ABYX MPSAMBIX, NEPIEHIUKYISAPHBIX K TPEThe; H300pakaTh U paclio3HaBaTh yKa3aHHbIE
npocreinme GUrypsl Ha UepTexax; pelaTh 3a/1a4u, CBI3aHHbIE C ITUMHU MIPOCTEUIIMMHU (HUTYpaMHu

OOBsACHATDH, Kakas (pUrypa Ha3bIBaeTCs TPEYrOJbHUKOM, UTO TAKOE BEPIIMHBI, CTOPOHBI, YTIIbI U IEPUMETP
TPEYrojbHUKa, KAKOH TPEYroJbHUK Ha3bIBAETCSl pAaBHOOEIPEHHBIM M KaKOl paBHOCTOPOHHUM, KaKHe TPEYTroJIbHUKU
TpeyronbHuKH 194 Ha3bIBAIOTCS PaBHBIMU; N300paXkaTh U pacloO3HaBaTh Ha YepTekax TPEYTrOJbHUKHU U UX AJIEMEHTHI; (POpPMYyITUpOBaThH
U JIOKa3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB; OOBSICHSTD, UYTO Ha3bIBA€TCS MEPIEHIUKYISIPOM,
NpOBEIEHHBIM M3 IaHHOM TOYKH K JAaHHOM MpsIMOI; pOpMyIMpOBaTh U JOKA3bIBaTh TEOPEMY O MEPIEHIUKYISIPE K




psIMOM; OOBSACHATH, KAKUE OTPE3KH Ha3bIBAIOTCS MEIMAHON, OMCCEKTPUCON U BBICOTON TPEYTOJIbHUKA;
(bopMynHUpoBaThH M JOKa3bIBATh TEOPEMBI O CBOMCTBAX PaBHOOEAPEHHOTO TPEYTOJIbHUKA; PEeLIaTh 3aa4H,
CBSI3aHHBIE C IPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB U CBOMCTBAMHU PAaBHOOEIPEHHOIO TPEYTOJIbHHKA;
(dbopMyIHpOBaTh OIpeaesIeHUEe OKPY)KHOCTH; OOBSICHATD, YTO TAKOE LIEHTP, PAJNYC, XOp/Ia U TUAMETP OKPY>KHOCTH;
pelaTh IpocTeiilre 3aaun Ha MOCTpOeHue (IOCTPOSHHE yriia, PaBHOTO JaHHOMY, IIOCTPOEHUE OMCCEKTPHUCHI yIiia,
IIOCTPOEHUE NEPIIEHIUKYIIAPHBIX NPAMBIX, IOCTPOECHUE CEPEIUHBI OTPE3Ka) U O0JIEE CI0KHBIE 3a/1a4H,
UCIOJIB3YIONINE YKa3aHHbIE MPOCTEUIIINE; COMTOCTABIATH MOMyUYEHHBINH PE3yabTaT C YCIOBUEM 334a4H;
AHAJIN3UPOBATh BO3MOYKHBIE CIIy4au

DopMyIUpOBaTh ONpEACICHUE NapalIeIbHbIX MPSMBIX; OOBSACHATH C IOMOILIBIO PUCYHKA, KAKUE YIJIbI,
00pa30BaHHbIE NPU NIEPECEUECHUH JIBYX IPSAMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT JIEXKAIUMHU, KaKH1e
OJTHOCTOPOHHUMH U KaKH€ COOTBETCTBEHHBIMHU; ()OPMYITMPOBATH M TOKA3bIBATh TEOPEMBI, BBIPAYKAIOIINE PU3HAKU
HapajIeIbHOCTH JIBYX IPSAMBIX; O0BACHATH, YTO TAKOE aKCHOMbI T€OMETPUU U KaKUE aKCHOMBI YK€
UCTIOJIB30BAIHMCH paHee; (OpPMyIMPOBaTh AKCHOMY MapaJIebHBIX MPSIMBIX U BBIBOJUTH CIEICTBUS U3 HEE;
(bopMynHpOBaTh U JOKa3bIBaTh TEOPEMBI O CBOWCTBAX MapajlIeNIbHBIX NMPSMbBIX, 00paTHbIE TEOpEMaM O MPU3HAKaX

[TapamiensHbie
HpsIMBbie 134 MapajiiebHOCTH, CBA3AHHBIX C HAKPECT JIEHKALIMH, COOTBETCTBEHHBIMH 1 OJIHOCTOPOHHHMH YIJIaMH, B CBS3H C
9TUM OOBSICHSTB, UTO TAKOE YCIOBUE U 3aKJIIOUCHHE TEOPEMBI, Kakas TeopeMa Ha3blBaeTcst 00paTHOM 1o
OTHOLICHHUIO K JIaHHOM TeopeMe; O0BACHATh, B UEM 3aKIIFOYAETCSI METO/1 J0Ka3aTeJIbCTBA OT IPOTUBHOTO:
(bopMynHUpoBaTh M JOKa3bIBaTh TEOPEMBI 00 YIiax ¢ COOTBETCTBEHHO MapaslIeIbHBIMU U MEPIEHIUKYIISIPHBIMU
CTOPOHAMU; IPUBOJIUTH MPUMEPHI UCIIOIB30BAaHUS 3TOI0 METO/Ia; pellaTh 3a/1a4 Ha BBIYHCIIEHHE, JOKa3aTeIbCTBO
Y TIOCTPOEHUE, CBSI3aHHBIE C MapaJlICIbHBIMU IPSIMBIMU
DopMyIUpPOBaTh U 10Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIBHUKA U €€ CIIECTBUE O BHEIIHEM YTJIE
TPEYrojabHUKa, MPOBOJUTH KJIACCU(PHUKAIIUIO TPEYTOJIBHUKOB I10 yriiaM; (JOpMyJIHpOBaTh U JOKa3bIBaTh TEOPEMY O
COOTHOILEHUSIX MEX/Y CTOPOHAMM U YIJIaMH TPEYroJibHUKA (MpsiMOe U 00paTHOE YTBEPKACHHUS) U CIEJCTBUS U3
CoOTHOMCHHS He€, TEOpEMY O HEPaBEHCTBE TPEYTONIbHHKA,; q)opMyanOBaToL U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX MPSMOYTOJIbHBIX
MEKITy CTOPOHAMH i TPEYroJbHUKOB (IIPSIMOYTOJIbHBIN TPEYroJbHUK C yriaoM 30°, mpu3HaKu PaBEHCTBA NPAMOYTONBHBIX
yraMH 209 TPEYTrOJIbHUKOB); POPMYIUPOBATH ONPEAEIECHUS PACCTOSHUS OT TOUKH /10 IPSMOM, paCCTOSHUS MEXY
TpeyroNbHIKa NapauIeJIbHBIMU MPSMBIMYU; PEILIATh 3a7ja4l Ha BBIYMCIIEHUS, 10KA3aTEIbCTBO U IOCTPOCHUE, CBSI3aHHBIE C
COOTHOILIEHUSIMU MEXKTy CTOPOHAMH U yIJIaMH TPEYTOJbHUKA U PACCTOSIHUEM MEX Iy NMapauleTbHBIMU MPSMBbIMHU,
pY HEOOXOIUMOCTH MPOBOJIUTH 110 X0y PELICHUS JONOIHUTEIbHbBIE TOCTPOSHHSI, COMTOCTABIATH MOTYYEHHBIH
pe3yibTaT ¢ yCJIOBHEM 3aJjaudl, B 33Jja4axX Ha IIOCTPOECHUE MCCIIEJ0BATh BO3MOXKHBIE CIIy4an
IToBTOpeHune 34
Hmozo 68 u
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YeTplpexyroJbHUKN
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OOBACHATH, YTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €0 BEPLIMHBI, CMEXKHBIE CTOPOHBI, IUArOHAIIN, U300pakaTh U
pacro3HaBaTh MHOTOYI'OJIbHUKH Ha YEPTEKax; MOKA3BIBATH JJIEMEHTHI MHOTOYTOJIBHUKA, €r0 BHYTPEHHIOK U
BHEIIHIO 001acTH; POPMYIHUPOBATH ONPEAETICHNE BHIITYKIOTO MHOTOYTOJIbHUKA; N300pakaTh U PACIIO3HABATH
BBINYKJIBIE U HEBBIITYKJIbIE MHOI'OYTOJIBHUKH; (POPMYJIMPOBATh U JOKA3bIBAaTh YTBEPXKICHHS O CyMME yIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA U CYMME €r0 BHEITHHUX YTTIOB; OOBSCHSITH, KAKUE CTOPOHBI (BEPILIUHBI)
YeThIPEXYTOJIbHUKA Ha3bIBAIOTCS IPOTUBOINOIOKHBIMU; (POPMYIIMPOBATE OIIPEEIICHUS apajuleIorpamMmma,
Tparey, paBHOOCAPEHHON 1 MPSIMOYTOJIBHOM Tparnenuii, IpsMoyroibHUKa, poM0a, KBapara; n300paxarb U
pacIio3HaBaTh 3TH YETHIPEXYTOJIbHUKH; GOPMYIUPOBATh U JOKA3bIBaTh YTBEP)KICHUS 00 UX CBOMCTBAaX U
IIpU3HAKaX; pellaTh 3a/1a4y Ha BBIUMCIICHUE, JOKA3aTEIbCTBO U IOCTPOCHUE, CBSI3aHHBIE C ATUMU BUIaMU
4eThIPEXYTOJIbHUKOB; OOBSICHSTH, KAKHE JIB€ TOUKH HA3bIBAIOTCSI CHMMETPHUUHBIMU OTHOCUTENIBHO IPAMOM (TOUKH),
B KaKOM ciIy4ae (purypa Ha3plBaeTCsi CHMMETPHUYHOW OTHOCHTENBHO MPSIMOM (TOYKH) M YTO TaKOE OCh (LIEHTP)
CUMMETpPUHU (UTYpBI; IPUBOAUTE IpUMEPHI Uryp, o0nagaromux oceBoi (LeHTPAIbHOM) CUMMETpUEll, a TaKkke
IIPUMEPBI OCEBON U LIEHTPAIbHON CUMMETPUU B OKpPY>Karolllel Hac 00CTaHOBKE

ITnomans

14

OOBSICHATDH, KaK POU3BOIUTCS U3MEPEHHE IIJIOIA1€H MHOTOYTOJIbHUKOB, KAKHE€ MHOTOYTOJIbHUKH Ha3bIBAIOTCS
PaBHOBEJIIMKMMHU M KaKHe PaBHOCOCTABIEHHBIMU; (POPMYJIMPOBATh OCHOBHBIE CBOMCTBA IIJIOIIAICH U BBIBOAUTH C UX
MOMOIIbIO (POPMYJIBI IJIOLIAAEH MPAMOYTOIbHUKA, TapalJIeiorpaMMa, TPEYrojibHUKaA, Tpaneuuu; GopMyaupoBaTh
U JI0Ka3bIBaTh TEOPEMY 00 OTHOLIEHHUH IUIOIAAEH TPEyroIbHUKOB, MMEIOLIMX 10 PABHOMY YIIy; (OpMYIHpPOBATh U
JoKa3bpIBaTh TeopeMy IIudaropa u oOparHyto eif; BBIBOAUTH popMmyny ['epoHa Ju1st mitomaay TpeyrojabHUKa; pemaTh
3aJ]aui Ha BBIUMCIIEHUE U JOKa3aTeNbCTBO, CBS3aHHbIE C (hopMyIamH Iiomaaei u reopemoit [ugaropa

ITogo6HbIE
TPEYTOJIbHUKH

19

OOBACHATH MOHATHE MPOMOPIUOHAIBHOCTH OTPE3KOB; (HOPMYIUPOBATh ONpPEIETICHUs OJOOHBIX TPEYTOIbHUKOB U
Koa(urmenta noxoous; GopMyIUPOBATh U JI0KA3bIBATh TEOPEMBI: 00 OTHOIIIEHUH TIJIOMIAIEH TTOT00HBIX
TPEYroJbHUKOB, O MPU3HAKAaX MOJ00MS TPEYTroJbHUKOB, O CPEJHEH JIMHUU TPEYTOJIbHUKA, O TIEPECEUCHUH Me/IUaH
TPEYroJabHUKA, O IPOMOPLIUOHAIBHBIX OTPE3KAX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE; O0BACHATh, UTO TAKOE METOJ]
o 00U B 3a/1a4ax Ha MOCTPOCHUE, ¥ IPUBOIUTH IPUMEPHI IPUMEHEHHUS 3TOT0 METO/1a; OOBICHATh, KAK MOXKHO
HCIIOJIb30BaTh CBOMCTBA MOI0OHBIX TPEYTOJIbHUKOB B U3MEPUTEIBHBIX pab0TaX Ha MECTHOCTH; OOBSACHATH, KaK
BBECTH MOHATHE MOA0OUS JJIsl TPOU3BOJIBHBIX (GUTYP; GOPMYIHPOBATH OINPEIEIEHUE U WITIOCTPUPOBATH MOHATHUS
CHUHYCa, KOCUHYCa M TAaHI'€HCA OCTPOTr0 YIila IPsIMOYTOJIbHOTO TPEYroJIbHUKA; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAUEHUS CUHYCa, KOCUHYCa U TaHreHca 11 yrios 30°, 45°, 60°; pemaTth
3aJa4i, CBA3aHHbIE C [10100MEM TPEYTOJIbHUKOB, /ISl BBIYMCIICHUS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIIUMA
MCII0JIb30BaTh KOMIIBIOTEPHBIE IPOTPaMMBbI




HccnenoBaTh B3aUMHOE PACIIONOKEHHUE MPSMOM U OKPY>KHOCTH; (POPMYITUPOBATH ONpEeSIeHUE KacaTeIbHOM K
OKPYKHOCTH; (OPMYJIMPOBATh U JJOKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, O IPU3HAKE KacaTeIbHOH, 00
OTpe3Kax KacaTeJbHbIX, TPOBEIEHHBIX U3 OJTHOM TOUKH; POPMYIUPOBATH MOHATHUS HEHTPATHHOIO yIJla U TPagyCHOM
MepBI IYT'H OKPY>KHOCTH; ()OPMYIHPOBATH U JIOKA3bIBATH TEOPEMBL: O BIIMCAHHOM YTJIE, O TPOU3BEICHUN OTPE3KOB
nepeceKarIuxcs Xop; GopMyIupOBaTh U JOKA3bIBATh TEOPEMBI, CBA3aHHBIE C 3aMeUaTeIbHBIMU TOUYKaMU
TPEYTroJbHUKA: O OMCCEKTPUCE yIJia U, KaK CIEACTBUE, O IEPECEUEHUN OUCCEKTPUC TPEYTOJIbHUKA; O CEPEINHHOM
NEPIEeHIUKYIIAPE K OTPE3KY U, KaK CIEICTBUE, O EPECEUCHUN CEPEIUHHBIX MEPIIEHINKYISIPOB K CTOPOHAM

OKpyKXHOCTb 17 ) i . .
TPEYTOJIbHHUKA; O IEPECEUCHUH BBICOT TPEYTOIbHUKA; (POPMYITHPOBATH OMPEICICHHS OKPYKHOCTEH, BIUCAHHOU B
MHOTOYTOJIBHUK M OMMCAHHON OKOJIO MHOTOYTOJIbHHKA; (DOPMYIUPOBATh U IOKA3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIBHUK; 00 OKPYKHOCTH, OITUCAHHON OKOJIO TPEYTOJIbHHUKA; O CBOMCTBE CTOPOH OIMCAHHOTO
YeThIPEXYTOJIbHUKA; O CBOWCTBE YIJIOB BIMCAHHOTO YETHIPEXYTOIbHHUKA; PELIaTh 33/1a4i Ha BHIYHCIICHUE,
JTIOKA3aTeIbCTBO U TIOCTPOSHUE, CBSI3aHHBIC C OKPY>KHOCTHIO, BIMCAHHBIMU M OITUCAHHBIMHU TPEYTrOJIbHUKAMH U
YeThIPEXYTrOIbHUKAMU; UCCIIEIOBATh CBOWCTBA KOH(MUTYPALIUiA, CBA3aHHBIX C OKPYKHOCTBIO, C TTIOMOIIIbIO
KOMIIBIOTEPHBIX IMPOTPAMM
[ToBTOpEHuUeE. .
Pemenne 3amau
Hmozo 68 u
9 knacc
[ToBTOpeHue Kypca
24
3a 8 Kiracc
DopMyTUPOBATH ONPEACIICHUS U HIUTFOCTPUPOBATH MOHATHS BEKTOPA, €T0 JUTHHBI, KOJUTMHEAPHBIX U PABHBIX
Bexroph! R4 BEKTOPOB; MOTHBUPOBAThH BBEJCHHE MOHATHI U JEHCTBHIA, CBA3aHHBIX C BEKTOPAMH, COOTBETCTBYIOLIMMI
pUMEpaMH, OTHOCSITUMUCS K (PU3HUECKUM BEKTOPHBIM BEIMYMHAM; IIPUMEHSTH BEKTOPHI M ICHCTBUS HAJl HUMHU
IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4
OOBSICHITH U WLTIOCTPUPOBATH IMMOHATHUS MPSIMOYTOJIEHON CHCTEMBI KOOPIUHAT, KOOPIUHAT TOYKH U KOOPIUHAT
MeTtoa KoopAMHAT 104 BEKTOPA; BHIBOJUTH U UCTIOIB30BaTh MPHU PEIICHUH 3a/1a4 GOPMYIIbl KOOPIUHAT CEPEAUHBI OTPE3Ka, AITUHBI BEKTOPA,
PACCTOSIHUS MEXTY IBYMsI TOUKAMH, YPAaBHEHUS OKPY)KHOCTH H MIPSIMOM
CoOTHOLICHIS DopMynUpOBaTH U HILTIOCTPUPOBATH OMPE/IENICHUs CHHYCa, KOCHHYCa, TAaHTeHCca U KoTaHTeHca yrioB ot 0 1o 180°;
MEY CTOpOHAMH BBIBOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKISCTBO M (POPMYJIBI TPUBEICHUS, (OPMYITHPOBATh U JOKA3bIBAThH
W yriam TEOPEMBI CHHYCOB U KOCUHYCOB, PUMEHSTH MX MPU PEIICHUU TPEYTrOJbHUKOB; OOBACHATh, KaK UCIOIB3YIOTCS
P— 114 TPUTOHOMETPHYECKHE (DOPMYITBI B H3MEPHUTEIBHBIX pad0TaX Ha MECTHOCTH; ()OPMYIIMPOBATH OTPEICIICHUS yTriia
CkanspHoe MEX1y BEKTOPAMU U CKAJISIPHOTO MPOU3BEJCHHSI BEKTOPOB; BHIBOAUTH (popMynuy CKaJISIPHOTO TIPOM3BENICHUS Yepe3
HpoW3BeIeHHe KOOPJIMHATHI BEKTOPOB; (POPMYJIUPOBATH U 00OCHOBBIBAThH YTBEPIKICHUE O CBOMCTBAX CKAISIPHOTO MPOU3BEICHUS;

BEKTOPOB

HCIIOJIB30BATh CKAJIAPHOC IMPOU3BECACHUEC BCKTOPOB IIPHU PCUICHUU 3aaa4




JlnHa OKpyKHOCTH
U IUIOLIA/lb Kpyra

12y

DopMyaupoBaTh ONpeesieHne MPaBUILHOTO MHOTOYTOJIbHUKA; (POPMYIHPOBATh U TOKA3bIBATh TEOPEMBI 00
OKPYXHOCTSIX, OIMCAHHOM OKOJIO IIPaBHUJIbHOI'O MHOI'OYTOJIbHMKA U BIIMCAHHOM B HETO; BHIBOAUTDH U UCIIOJIb30BaTh
dbopMyIIbI ISl BBIYMCIICHUST TUIOIIAIU MPABUIBLHOIO MHOTOYTOJIBHUKA, €T0 CTOPOHBI U paguyca BIMCAHHOMN
OKPY>KHOCTH; peIIaTh 33/1a4H HA IIOCTPOCHUE MPABHIBHBIX MHOTOYTOJIbHUKOB; OOBSACHATh TOHSATHS JUINHBI
OKPYKHOCTH M ILTOIIAN KPyTa; BEIBOJUTH (DOPMYJIBI 1711 BEIYUCIICHUS JUIMHBI OKPYXHOCTHU U IJTUHBI AYTH,
IUIOINAAM KPYTa U TUIOIMAAN KPYTOBOTO CEKTOPA; MPUMEHATH 3TU (POPMYJIbl IIPU PELICHUH 3a/1a4

JIBHOKEHUSA

6u

OOBACHATH, YTO TAKOE OTOOPAKEHHUE MIIOCKOCTH Ha ce0s U B KAKOM CIIy4ae OHO Ha3bIBACTCS JBIKCHHEM
IUIOCKOCTH; OOBSACHSATH, YTO TAKOE OCEBAsi CUMMETPHSI, IECHTPaAJIbHAsI CHMMETPHUS], TapajlleIbHbIA NEepeHoC U
MIOBOPOT; 0OOCHOBBIBATH, YTO ATH OTOOPaKEHUS IJIOCKOCTH Ha Cce0s SBISIOTCS IBMKCHUSMU; OOBSICHATH, KAKOBA
CBSA3b MEXY ABIKCHUAMU U HAIOXKEHUSMHU; WIIJIFOCTPUPOBATH OCHOBHBIE BU/IbI IBUJKECHHM, B TOM YHUCIIE C
IIOMOILBI0 KOMITBIOTEPHBIX POIPaMM

HauanrnHabie
CBEJICHUSI U3
CTEPEOMETPUHU

8u

OOBACHATH, UYTO TAKOE MHOTOTPAHHUK, €T0 TpaHH, p&Opa, BEPIINHBI, TUAarOHAIN, KAKOH MHOTOTPAaHHUK HA3bIBACTCS
BBINYKJIBIM, YTO TaKO€ N-yroyibHas Npu3Ma, €€ OCHOBaHUs, OOKOBbIE I'paHU U OOKOBBIE pEOpa, Kakas mpu3mMa
Ha3bIBACTCS MPSAMON U Kakasi HAKJIOHHOM, YTO TaKO€ BbICOTA IPU3MBI, KaKasi IpU3Ma Ha3bIBAETCS
napaujesienune oM U Kakoi napaiesenurne]] Ha3bIBaeTcsl IPSIMOYTOJIbHBIM; (OPMYJIMPOBATH U 0OOCHOBBIBATH
YTBEPXAKACHUSI O CBOMCTBE AUaroHajiel napauieienurnea 1 0 KBaapare JUaroHaau MpsMOYrojJbHOTO
napaujenenunena; 0ObsACHITh, YTO TaKoe 00bEM MHOTOTPaHHUKA; BEIBOAMTH (C MOMOIIBIO puHIMna KaBaiabepn)
dbopmyy 00bEMa MPSIMOYTOIBLHOTO TTapayieenunesa; O0bICHITh, KAKOW MHOTOTPAaHHHUK HA3bIBACTCS MUPAMUJION,
4TO TaKO€ OCHOBaHHE, BEPIIMHA, OOKOBBIE I'PaHU, OOKOBbIE pEOPa U BHICOTA MMPAMM/IbI, KaKas MMpaMHIa
Ha3bIBACTCsI MPABUILHOM, UTO Takoe anodema MmpaBuIbHON MHpaMubl, IPUBOAUTH (popMyiny o0bEMa MUpaMUIbL;
OOBSICHATB, KAKOE TEJIO HAa3bIBAETCS LIMJIMHJIPOM, YTO TAKOE €T0 OCh, BBICOTA, OCHOBAaHUS, painyc, OOKOBast
MOBEPXHOCTh, 00pa3yrolne, pa3BEPTKa OOKOBON MOBEPXHOCTH, KAKUMHU (OPMYJIaMU BbIpaXaroTcsi 00bEM U
II0IaAb OOKOBOM MOBEPXHOCTH LIMIIMH/IPA; OOBACHATH, KAKOE TEJIO HAa3bIBAETCS KOHYCOM, UTO TaKOE€ €ro OCh,
BBICOTA, OCHOBaHME, OOKOBas MOBEPXHOCTh, 00pa3ymolne, pa3BEpTka O0OKOBON MOBEPXHOCTH, KAKUMHU (HOpMyJIaMu
BBIpa)KAIOTCsl 00bEM KOHYCa U IIIOLIa/ (b OOKOBOW MOBEPXHOCTH; OOBACHATH, KaKas IOBEPXHOCTh Ha3bIBACTCA
cdepoil U Kakoe TEJI0 Ha3bIBAETCs IIapOM, UTO TAKOE panyc U JUaMeTp cdepsl (1apa), KakuMu hopMysiaMu
BBIPa)KAIOTCS 00BEM I1apa U MIoaab cepsl; n300pakaTh U PaCO3HABATH HA PUCYHKAX MPU3MY,
napajuieJienunes1, TupaMuay, IWIMHIP, KOHYC, HI1ap

00 akcuomMax
TUTAHUMETPUH

24

IToBTOpEHME.
Pemenue 3agau

9y

Hroro

68 u




YMK Mepsasik A. I'., [Tosonckuii B. b., Pabunosuu E. M., SIkup M. C.

Conepxanue
MaTepuaia

Koanuect
BO YaCOB

XapaRTepHCTmca OCHOBHBIX BUI0B JI€ATCJIBHOCTH YYCHUKA

8 knacc

YeTbIpexyrolbHUKH

22

Tosachams, 4TO Takoe YETHIPEXYroabHUK. ONMUCHIBATH AJIEMEHTHI YETHIPEXYTOJIbHUKA.

Pacnoznasams BeIyKIIble U HEBBITTYKIIbIE YETHIPEXYTOJIBHUKH.

H306pasicams M HAXOAUTH HA PUCYHKAX YETHIPEXYTOIBHUKH PA3HBIX BUJOB U UX SJIEMEHTHI.

Dopmyauposamy:

onpeoeneHus: MapajieorpaMMa, BRICOTHI TapajuieIorpaMMa; MPsIMOYToJIbHUKA, poM0a, KBaJlpaTa; CpeiHel JIMHUN
TPEYroJIbHUKA; TPANEIIUH, BEICOTHI TPANCINH, CPEAHEH JIMHUM TPANleIU; IEHTPAJILHOTO yIila OKPYXHOCTH,
BIIMCAHHOTO YTJia OKPY>KHOCTH; BIMCAHHOTO ¥ OMUCAHHOT'O YETHIPEXYrOIbHUKA;

ceoticmea: mapajenorpaMma, IpsMOyrojibHUKa, poM0a, KBajipaTa, CpEIHUX JINHUN TPEyrojibHUKA U Tparneluuy,
BIIMCAHHOTO YTJIa, BIMCAHHOTO U OMMCAaHHOTO YEThIPEXYTOIbHUKA,

npusHaky. Tapajerorpamma, npsMoyrojibHuKa, poM0a, BIUCAHHOTO U OMMCAHHOTO YEThIPEX YT OIbHUKA.
oka3zvieams: TEOPEMBI O CyMME YTJIOB YETHIPEXYTOJIBHUKA, O TPAJYCHON Mepe BIIMCAHHOTO YIJia, O CBOMCTBAX U
MpU3HAaKaX MapajuiesiorpaMMa, TpsiMOYyroJIbHIKA, poMOa, BIIMCAHHOTO U OMTUCAHHOTO YETHIPEXYTOJIbHHUKA.
Ilpumensamv U3ydeHHbIE ONPENIETICHUS, CBOMCTBA U MPU3HAKU K PELICHUIO 3a]1a4

ITogobue
TPEYTrOJIbHUKOB

16

Dopmynuposams.

onpedeneHue TOJOOHBIX TPEYTOJIbHUKOB;

ceoticmea: MeJluaH TPEyrolbHUKa, OUCCEKTPHUCHI TPEYTOIbHUKA, IEPECEKAIOIINXCS XOP/I, KAaCaTeNbHOM U CEeKYIIIeH;
npu3HaKy MOI00Us TPEYTrOJIbHUKOB.

Jlokazvieams:

meopembi: Daneca, 0 IPOMOPIIUOHATIBHBIX OTPE3KaxX, 0 CBOMCTBAX MEIUAH TPEYTOJIbHUKA, OMCCEKTPHUCHI
TPEYroJIbHUKA;

ceoucmea. IEPECEKAIOIINXCS XOP, KacaTeJIbHOM U CEKYIIEH;

npu3HaKy MoJ00us TPEYTrOJIbHUKOB.

Ilpumensimov U3ydeHHbIE OMPEIEICHHS, CBOMCTBA M IPU3HAKH K PEIICHUIO 3a]1a9

Permenue
MPSMOYTOJIbHBIX
TPEYTroJIbHUKOB

14

Dopmynuposamo:
onpeoeneHus: CHHyCa, KOCUHYCa, TAHT€HCa, KOTAHT€HCa OCTPOTO yria MpsSMOYTOJbHOTO TPEYTOJbHUKA;
C60UCMEAa. BBIPAXKAIONINE METPUICCKHUE COOTHOIIECHUS B MMPSIMOYTOJIBHOM TPEYTOJIHHUKE U COOTHOIICHUS MEXKIY




CTOPOHAMH Y 3HAYCHUSIMH TPUTOHOMETPUUYECKUX (QYHKIIUHA B MPSIMOYTOJILHOM TPEYTOJIbHHUKE.

3anucvieams TpUrOHOMETpHUUYECKUE (DOPMYIIBI, BRIPAKAIOIIUE CBSI3b MEXKTY TPUTOHOMETPUUYECKUMU (QYHKITHSIMHU
OJIHOTO M TOTO € OCTPOTro yIJia.

Pewams npsiMOYTOJIbHBIE TPEYTOJIBHUKH.

Jlokazvieams.

meopemy 0 METPUUYECKUX COOTHOIICHUSX B IPSIMOYTOJILHOM TPEYrojbHUKe, Teopemy Iludaropa;

¢hopmyvl, CBA3BIBAIONINE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC OJTHOTO M TOT'O YK€ OCTPOTO yrJa.

Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYEHUSI CHHYCA, KOCUHYCAa, TAHT'€HCAa U KOTaHTeHca JIJIs
yrioB 30°, 45°, 60°.

Tlpumensamv U3ydeHHBIC OTIPENICTICHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO 3324

Muoroyronpauku. | 10 Tlosacnusams, 4TO TaKoOe IUIOIIAlb MHOTOYTOJIbHUKA.
[Tnomane OnuceIBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTHI; BBIMYKJIbIE U HEBBITYKIIbIE MHOTOYTOJbHUKH.
MHOTOYTOJIbHUKA N300paxkath 1 HAXOAUTH HA PUCYHKAX MHOTOYTOJIBHUK U €r0 3JIEMEHThI; MHOTOYTOJIbHUK, BIIMCAHHBIN
B OKPYXHOCTh, 1 MHOTOYTOJIbHUK, OITMCAHHBIN OKOJIO OKPYKHOCTH.
Dopmyauposamy:
onpeoeneHus: BIUCAHHOTO U OMKUCAHHOTO MHOTOYT'OJIbHUKA, TIOHIaI1 MHOTOYTOJIbHIKA, PABHOBEITHKUX
MHOTOYTOJIbHUKOB;
OCHOBHbIe Cc80licmaa TIIOUIAId MHOTOYTOJIbHUKA.
Jlokazviéams: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO N-YTOJIbHUKA, JIOAAH MPSIMOYTOIbHHUKA, TOMAAH
TPEYrOJIbHUKA, TJIOIIAIN TPAIICIIHUH.
Ipumensame n3y4eHHbIE ONPEIETICHUS, TEOPEMBI U (POPMYIIBI K PELLICHUIO 3aa4
IToBTOpEeHUE
6
HToro 68u
9 knacc
Dopmynuposamo:
onpeoeneHus: CHHyCca, KOCUHYCa, TAHT€HCa, KOTAaHTeHCa YIJia OT 0 10 180"
Pelmerme €601icmeo CBSA3M JUIMH JUaroHajieil ¥ CTOpPOH HapasuiesorpaMMma.
16 Dopmynruposams M pa3bsICHATb OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BhIUNCIATh 3HAUCHHE
TPEYTOJIbHUKOB

TPUTOHOMETPUIECKON (QYHKITUHU yTiia 10 3HAYCHHUIO OJHOU M3 €T0 3aJJaHHBIX (DYHKITHIA.
Dopmyauposamsv U N0Ka3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB, CIEACTBUS U3 TEOPEMBI KOCUHYCOB U CHHYCOB, O
IJIOMIAJAN OMMCAHHOTO MHOTOYTOJIbHUKA.




3anucvieame 1 10Ka3bIBaTh (GOPMYIIBI JUIsI HAXO0XKISHHSI IO A1 TPEYTOJIbHUKA, PaJINyCOB BIIMCAHHOW 1
OIIMCAaHHOM OKPY>KHOCTEH TPEYrOJIbHUKA.
IIpumensimy U3y4EeHHBIE ONIPENICIICHUS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3aa4

[IpaBunpHbIE
MHOT'OYT'OJIbHUKH

Iloachamb, 4TO TaKOE LEHTP U LICHTPAJIBHBIN YO IPAaBUIBHOIO MHOTOYI'OJIbHUKA, CEKTOP M CETMEHT KpyTa.
Dopmyauposamy:

onpedesierue PaBUIBHOTO MHOTOYTOJIbHUKA,;

c6oticmea NPABUIIBHOTO MHOTOYT OJIbHUKA.

loka3zviéamsb CBOMCTBA NTPaBUIIBHBIX MHOTOYI'OJIbHUKOB.

3anucvieamsv 1 pazbICHATH HOPMYJIBI JITUHBI OKPYKHOCTH, TUIOIIAAH KPYTa.

3anucvieame 1 10Ka3bIBaTh (GOPMYIIBI JUIMHBI JYTH, IUIOIAAHN CEKTOPa, (POPMYIIbI ISl HAX0XKJIEHHUS painycoB
BIIMCAHHOW M OIIMCAaHHOM OKPYKHOCTEW IMPaBUIBHOIO MHOI'OYTI'OJIbHHKA.

Cmpoumsb ¢ TOMOIIBIO HUPKYJISA U JIMHENKN IPABUIIBHBIE TPEYTOJIbHUK, YETHIPEXYTOJIbHUK, IIECTUYTOJIBHHUK.
Ilpumensamob U3yyeHHbIE ONPEAEICHUS, TEOPEMBI U (POPMYIIBI K PELLICHUIO 33]1a4

JlexapToBsI
KOOPJMHATHI Ha
IJIOCKOCTH

11

Onucviéams NPSIMOYrOJIbHYIO CUCTEMY KOOPIUHAT.

Dopmynuposamys: onpeeneHre ypaBHeHUs (PUrypbl, HEOOXOAUMOE U I0CTaTOYHOE YCIOBUS MapajUIeIbHOCTH JBYX
HPSIMBIX.

3anucvieams 1 10Ka3bIBaTh (OPMYIIBI PACCTOSIHUS MEXTY ABYMS TOUKaMM, KOOPIUHAT CEPEIMHBI OTpEe3Ka.
Bvi6ooums ypaBHEHNE OKPYKHOCTH, 001llee ypaBHEHUE NPSMOI, ypaBHEHHE IPSIMOM € YIIIOBBIM KO3 PUIIEHTOM.
Hoxazvieams HEOOXO0IUMOE U JOCTATOYHOE YCIOBHE NapalIeIbHOCTH JIBYX HPSMBIX.

IIpumensmo N3y4eHHbIE ONPEIEICHMSI, TEOPEMBI U ()OPMYJIbI K PEIICHUIO 33134

Bexrops!

12

Onucbigamsb OHATHS BEKTOPHBIX U CKaJSIPHBIX BEIMYMH. MIITIOCTpUpOBaTh MNOHATHE BEKTOPA.
Dopmynuposamy:

onpeoeneHus: MOyl BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJIUHAT BEKTOPA, CYMMBI
BEKTOPOB, PA3HOCTH BEKTOPOB, MPOTHUBOTIOJIOKHBIX BEKTOPOB, YMHOXKEHHS BEKTOPA Ha YHUCIIO, CKAISIPHOTO
MIPOU3BEICHUS BEKTOPOB;

C60licmea: PaBHBIX BEKTOPOB, KOOPJAMHAT PABHBIX BEKTOPOB, CJIOKEHUSI BEKTOPOB, KOOPAUHAT BEKTOPA CYMMBI 1
BEKTOpa Pa3HOCTH JIByX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOPA HA YUCIIO, CKAJISIPHOTO
MIPOU3BENICHUS IBYX BEKTOPOB, MEPIEHIUKYIISIPHBIX BEKTOPOB.

oka3zvieame TEOPEMBI: 0 HAXOXKICHUH KOOPIUHAT BEKTOPa, 0 KOOPJAUHATAX CYMMBI U Pa3HOCTH BEKTOPOB, 00
YCJIOBHH KOJUTHHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJIEHUHU CKAIIPHOTO MPOU3BEIACHUS IBYX BEKTOPOB, 00 YCIOBUH
NEepPHEHANKYISIPHOCTH.

Haxooums xocUHYC yrila MEXy IByMSI BEKTOPAMH.

Ilpumensamo U3y4eHHbIE ONPEACTEHUS, TEOPEMBI B (POPMYIIBI K PEIICHUIO 3aa9




Tlpusooums nipuMepsl mpeodpazoBaHus GUTyp.

OnuceiBath peoOpazoBanus GpUryp: mapamiedbHbIA IEPEHOC, OCEBAsk CAUMMETPHS, IICHTPATbHAS CHMMETPHSI,
MOBOPOT, TOMOTETHS, TI0JJ00HE.

Dopmynuposamy:

onpeoeneHus: NBUXEHUS; PaBHBIX (PUTYp; TOUEK, CHAMMETPUYHBIX OTHOCUTEIBHO MPSIMON; TOYEK, CAMMETPUYHBIX

eomeTpuueckue 13 OTHOCHUTEIILHO TOYKH; (GUTYPBI, UMEIOIIEH 0Ch CUMMETPUH; (DUTYPBI, UMEIOIICH IEHTP CUMMETPHHU; TTOT00HBIX

peoOpa3oBaHms ¢uryp;
ce0licmea. NBYXECHUS, apalyIeIbHOTO MePEeHOca, 0CEBOM CUMMETPHUH, IEHTPAIILHOM CUMMETPUHU, TTIOBOPOTA,
TOMOTETHH.
Jlokazvieams TEOPEMBI: O CBOMCTBAX MapauICIbHOTO MEPEHOCA, OCEBON CUMMETPHUH, IICHTPATILHON CUMMETPHH,
MOBOPOTA, TOMOTETUH, 00 OTHOLLIEHUH IIOIIAJeH MOAOOHBIX TPEYTOJIbHUKOB.

IToBTOpEHMeE. 8
Pemenune 3agau
HTroro 68 u

YMK Mep3sasik A. I'., [Toanonckuii B. b., Pabunosuu E. M., SIkup M. C.

8 knace
No Coneprxanue marepuana KonuuectBo KonTpoJsibHbIe
4acoB paboThI

1 YeTbIpexyroJbHUKH 22 1
2 [Tomo6ue TpeyroasHUKOB 16 1
3 Pemenne npsMoyroiabHbIX TPEYTrOJbHUKOB 14 1
4 MHuoroyronasHuku. 11101mane MHOTOyroinbHHKA. 10 1
5 | IloBropenue 6

Bcero 68 wacos 4




9 kJacc

Ne Conepsxanue marepuaia KosmmuectBo Kontponbhbie
4acoB paboThI
1 Pemenue TpeyroibHUKOB 16 1
2 [IpaBUIIbHBIE MHOTOYTOJIBHUKH 8 1
3 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH 11
4 BexTopsl 12 1
5 I'eomerprueckue npeodpazoBaHuUs 13 1
6 [ToBTOpEeHUE 8
7 Bcero 68 yacoB 4
JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues u ap.
7 kiacce
No Copaepxanue marepuana KonunuecTtBo KonTpoJsibHbIe
4acoB paboThI

1 HavanbHble reoMmeTprueckue CBEICHUS 13 1

2 TpeyronbHUKN 19 1

3 [TapannensHbIe IPSMBIC 13 1

4 CooTHOLIEHN MEX 1Yy CTOPOHAMU U yIilaMu 20 1

TpeyrojabHUKa
5 IToBTOpenue 3
Bcero 68 gacoB 4




8 kiaacc

Ne Conepsxanue marepuaia KomnnuectBo Kontponbubie
4acoB paboTsI

1 YeTblpexyroJbHUKU 14 1
2 IImomane 14 1
3 [TooGHBIE TPEYTONBHUKH 19 1
4 OKpy>XHOCTD 17 1
5 [ToBTOpEeHUE 4

Bcero 68 yacoB 4

9 kaacce
No Coneprxanue marepuana KonnuectBo KonTpoJibHbIe
4acoB paboTsI

1 BexTops! 8 1
2 Meroa koopAauHaT 10 1
3 CooTHoIIEHNS MEX1y CTOPOHAMHU U yriaMHu 11 1

TpeyroipHuKa. CKansgpHoe Npou3Be/ileHue BEKTOPOB
4 JlnnHa okpyxHocTH. [Inomans kpyra. 12 1
5 JIBmokeHme 6
6 HavanbpHble cBeleHUsT W3 CTEPEOMETPUH 8
7 OO0 akcuoMax IIaHUMETPHUH 2
8 | IloBropenue 11
9 Bcero 68 "acoB 4
















