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|. Ilnanupyembie pe3yjbTaThl H3ydeHnusi kypca' I'eomerpus"

JInYHOCTHBIE pe3yabTaThl
B pamkax KocHumueHnozo KOmMnonenma y 6blnycKHUKa 0yoym cgopmuposansi:
* OpHEHTAIUS B CHCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH M UX HepapXu3alivs, TOHUMaHue KOHBEHIIMOHAIBHOIO XapaKkTepa MOpau;
* OCHOBBI COLHMATbHO-KPUTHUYECKOTO MBIIUICHHUS, OpPUEHTAIMsI B OCOOEHHOCTSX COLMAJIbHBIX OTHOLICHUM M B3aMMOJECHCTBHI, yCTaHOBJICHUE
B3aMMOCBS3U MEXy OOIIECTBEHHBIMU U MOJUTHYECKUMU COOBITUSIMH;
B pamkax yennocmnozo u ImMouuoOHanbHO20 KOMROHEHM 06 OyO0ym chopmuposanvi:
* TPKIAHCKUI MaTPUOTH3M, JTF000BH K PoJIiHE, YyBCTBO TOPIOCTH 32 CBOIO CTPAHY;
* YBaXXEHHE K UCTOPUH, KYJIbTYPHBIM U UCTOPUUECKUM MTaMATHUKAM;
* SMOIIMOHAJIBHO MOJIOKUTENBHOE IPUHATUE CBOEH AITHUUECKON UIEHTUYHOCTH;
* yBaXXEHHE K JIpYIMM HapojaM Poccuu u Mupa U IpUHSITHE UX, MEXITHUYECKAs TOJIEPAHTHOCTh, TOTOBHOCTh K PABHOIIPABHOMY COTPYAHUYECTBY;
* YBaXKCHHE K JINYHOCTHU U €€ TOCTOMHCTBY, JOOPOKeNaTeIbHOE OTHOIICHUE K OKPYKAIOIIUM, HETEPIIUMOCTb K JIFOOBIM BH/IaM HACHIIUS U TOTOBHOCTh
MPOTUBOCTOATH UM;
* YBaXXCHHE K LIEHHOCTSIM CEMbH, JIFOO0Bb K MPUPO/IE, IPU3HAHKUE LIEHHOCTHU 3[I0POBBS, CBOETO U APYTUX JIFOJIEH, ONTUMHU3M B BOCIIPUSATUU MHUPA;
* TOTPEOHOCTh B CAMOBBIPAXKEHUH U CaMOpealin3allii, COLMAIbHOM MTPU3HAHUY;
* [MO3UTUBHAs MOpaJIbHAsl CAMOOLIEHKAa U MOpaJIbHbIE YyBCTBA — UYYBCTBO IOPAOCTH MPU CIIEJJOBAaHUH MOPAJIbHBIM HOpPMaM, MepeKUBaHUE CThIJIA U
BUHBI IIPU UX HaPYIICHUU.
B pamkax desamenvnocmnozo (noeedenueckozo) Komnonenma 6yoym cqpopmuposansl:
* TOTOBHOCTh M CHOCOOHOCTh K YYaCTHIO B IIKOJIBHOM CAMOYIIPaBICHMM B IMpefesiaX BO3PACTHBIX KOMIETEHIMH (IeXypCTBO B LIKOJIE M KJacce,
y4JacTHe B IETCKUX U MOJIOIEKHBIX OOIIECTBEHHBIX OPraHU3aIUsX, IIKOJIBHBIX U BHEIIKOIBHBIX MEPOIIPUSTHUSX );
* TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJIHEHUIO HOPM M TpeOOBaHUH IIKOJIBHOM XKHU3HH, IPaB U 00s13aHHOCTEN YUEHUKA;
* YMEHHME BECTM JHAJOr HA OCHOBE PABHOIPABHBIX OTHOLIEHWH M B3aUMHOIO YBAKEHUS M IPHUHATHS; YMEHHE KOHCTPYKTUBHO pa3pelarb
KOH(QJIUKTBI,
* TOTOBHOCTh U CIIOCOOHOCTH K BBIIIOJIHEHHUIO MOPAJIbHBIX HOPM B OTHOILIEHUH B3POCIBIX M CBEPCTHHUKOB B ILIKOJIE, JOMa, BO BHEYYEOHBIX BUIAX
NeSITeNIbHOCTH;
* IOTPEeOHOCTh B YYAaCTHH B OOIIECTBEHHOM KU3HU OJIMKANIIEro COIMATbHOTO OKPY>KEHUS, OOIIECTBEHHO MOJIE3HOM JesTeIbHOCTH;
* YMEHHE CTPOUTH KU3HEHHbBIE TUIAHBI C YUETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX, TOJUTHUYECKUX U SIKOHOMUYECKHUX YCIOBHIA;
* YCTOMYMBBIN TTO3HABATENBHBIA HHTEPEC U CTAHOBJICHUE CMBICIO00pasytomiel (yHKIIMN TT03HABAaTeIbHOTO MOTHBA;



* TOTOBHOCTH K BBIOOPY MpO(pUiIbHOr0 00pa3oBaHusl.

Buinycknuk noayuum 603mMoxicHOCHb 015 (hOPpMUPOSAHUA:
* BEIPQ)KEHHOW yCTOWYMBON y4yeOHO-T03HABATEIbHON MOTHBALIMY M HHTEpPECa K YUCHHIO;
* TOTOBHOCTH K CaM0O00OPa30BaHUIO M CAMOBOCIIMTAHHIO;
* aJICKBAaTHOM MMO3UTHBHOM CAMOOIICHKH U SI-KOHIICTIIINH;
* KOMIIETEHTHOCTH B PE€aJIU3allKi OCHOB IPAKJAHCKON MIEHTUYHOCTH B ITOCTYNKAX U JAESITEIIbHOCTH;
* MOpaJIbHOIO CO3HAHMS HAa KOHBEHIIMOHAJIHHOM YPOBHE, CIIOCOOHOCTH K PEIIEHUI0 MOPAJIbHBIX JUJIEMM Ha OCHOBE yuéTa MO3ULUNA YYaCTHHUKOB
JUJIEMMbI, OPUEHTAIIMU Ha UX MOTUBBI U YyBCTBA; YCTONYMBOE CIIEJOBAHKE B MOBEACHUHM MOPAJIbLHBIM HOPMaM U 3TUYECKUM TPEOOBAHUSM;
* SMIATHUM KaK OCO3HAHHOIO IOHHMMAHMS M COINEPEKUBAHUS UYYBCTBAM JIPYTUX, BBIPAXKAIOIIEWCS B MOCTYIKaX, HAlPaBICHHBIX Ha MOMOILIb U
obecrieyeHne OIaromoryus.

Me:xnpeameTHbie pe3yabTaThl

PeryasituBubie YY /|
Buinycknux nayuumces:
* [IeJIeTI0JIaraHuIo, BKII0Yasi TOCTAHOBKY HOBBIX IIeJIel, TpeoOpa3oBaHue MPAKTUYECKOM 3a/1a4il B IO3HABATEIIbHYIO,
* CaMOCTOSATEIHHO aHAIM3UPOBATH YCIOBHSI TIOCTHKEHUS 1I€TTM Ha OCHOBE Y4€Ta BBIICICHHBIX YYUTEIIEM OPUEHTHUPOB ACHCTBHS B HOBOM y4eOHOM
Marepuaiie;
* IIJIJAHUPOBATh ITYTH TOCTHKEHUS LENEH;
* YCTAHABIIMBATH LIEJIEBbIE IPUOPUTETHI;
* YMETbh CAMOCTOSTEIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;
* IPUHUMATD PEIICHUs B TPOOIEMHOMN CUTYallMl Ha OCHOBE IIEPErOBOPOB;
* OCYUIIECTBJIATh KOHCTATUPYIOIIUN M MPEIBOCXUILAIOIIUN KOHTPOJb MO Pe3ysIbTaTy U MO CHoco0y NEHCTBUS; aKTyaJbHbIM KOHTPOJIb Ha YpPOBHE
IIPOU3BOJILHOTO BHUMAHUS;
* aJICKBaTHO CaMOCTOATEIbHO OLICHWBATh NMPABUJILHOCTh BBIIOJHEHUS JEHCTBUS U BHOCUTh HEOOXOAMMBIE KOPPEKTHBBI B UCIOJIHEHUE KaK B KOHIIE
JEUCTBUSL, TaK U IO X0y €r0 peaau3aluu;
* OCHOBaM IIPOTHO3MPOBAHUS KakK NMPEeIBUACHNS OYAyIIUX COOBITUI M pa3BUTHS MTpoliecca.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA .
* CaMOCTOSITEJIbHO CTaBUTh HOBbIE YU€OHBIE LIEJIH U 3a]1a4H;
* IOCTPOCHUIO )KU3HEHHBIX IJIAHOB BO BPEMEHHOI MEPCIEKTUBE;
* [IpH TJIAHUPOBAHUU JOCTHKEHUS LEJIel CaMOCTOSTENIbHO, TOJTHO U aJIEKBaTHO YYUTHIBATh YCIOBUS U CPEJICTBA UX JTOCTHKEHHUS;
* BBIJICTISITH AIbTEPHATHBHBIC CIIOCOOBI JOCTHKEHUS 1I€JIU U BRIOMPATh Hanbosee 3(pGeKTUBHBIN c11oco0;
* OCHOBAM CaMOpPETyJIALUHU B y4eOHON M MO3HABATENbHON JIEATEILHOCTH B (JOPME OCO3HAHHOTO YIPABICHUS CBOUM IOBEJICHHEM M JEATENbHOCTBIO,



HaIlpaBJIEHHOMN Ha IOCTUKEHUE TIOCTABJICHHBIX 1IEJIEH;

* OCYIIECTBIIATH MTO3HABATENBHYIO PE(IICKCHIO B OTHOIIICHUH JICWCTBUMN IO PEIICHUIO YUCOHBIX M MO3HABATEIBHBIX 33/1a4;

* aJICKBaTHO OI[CHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTHUECKOTO WIIM MPEAIOIaraeMoro pacxo/ia peCypcoB Ha PELICHHE 3a/1auu;

* aJICKBaTHO OI[EHUBATh CBOM BO3MOYXHOCTH JIOCTIKEHUS IEJIH OTPEACIEHHON CIIOKHOCTH B Pa3IMYHBIX Cepax CaMOCTOSITEILHOW e TEIIbHOCTH,
* OCHOBaM CaMOPETYJISIIIUU SYMOIIMOHAIIHBIX COCTOSTHUM;

* IpUJIaraTh BOJIEBBIEC YCWIHS U NIPEOA0JEBATh TPYAHOCTH U MPEMSATCTBUS HA IyTH JOCTHXKEHUS LEJIEH.

ITo3naBaTenbHbIe YY ][

Buvinycknuk nayuumcs:
* OCHOBaM peaJi3allii MPOCKTHO-UCCIIEIOBATEIHCKON ACATEIHHOCTH;
* MPOBOAUTH HAOJIOICHUE U SKCIIEPUMEHT I10J] PYKOBOJCTBOM YUUTEIIS;
* OCYIIECTBJIATH PACIIMPEHHBIN MOUCK HH(OPMALIUHU C UCTIOIb30BaHUEM pecypcoB Oubnuorek u MHTepHera;
* CO3/1aBaTh M MPEOOPA30BBIBATH MOJICIH M CXEMBI JUIsl PEIICHUS 3a/1a4;
* OCYIIECTBJIATH BEIOOP Hanboee 3pPEeKTUBHBIX CIOCOOOB peIlIeHuUs 3a]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;
* TaBaTh OIpE/IeTICHHIE MOHATHSM;
* YCTAHABJIMBATh MPUYNHHO-CJIC/ICTBEHHBIC CBS3H;
* OCYIIIECTBJISITH JIOTHYECKYIO ONEPalUI0 YCTAHOBIIEHUS POIOBUIOBBIX OTHOIICHHH, OTPaHUYEHUE TTOHSATHS,
* 000011aTh TTOHSATHSI — OCYIIECTBIIATH JIOTUUECKYIO OIEPAIMIoO Mepexo/ia OT BUAOBBIX MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHSTHS C MEHBIINUM
00BEMOM K HOHATHIO C OOJIBIIUM 00BEMOM;
* OCYIIECTBIIATh CPAaBHEHHE, CEpUAIlMI0 U KiIacCU(UKAINIO, CaMOCTOSTEIbHO BHIOMpass OCHOBAaHUS M KPUTEPUU s YKa3aHHBIX JIOTHUYECKUX
OIlEpALINA;
* CTPOUTH KJIACCU(PHUKAIIUIO HA OCHOBE TMXOTOMHYECKOTO JeNIieHHUs (Ha OCHOBE OTPHUIAHUS);
* CTPOMUTH JIOTHUYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYNHHO-CIIE/ICTBEHHBIX CBS3€H;
* OOBSICHATD SIBIICHUS, MIPOIIECCHI, CBSI3U M OTHOIIIEHUS, BBISBIISIEMBIEC B X0/1€ UCCIIEOBAHNUS;
* OCHOBaM 03HaKOMHTEIHHOTO, H3y4aloIero, YCBAUBAIOIIErO U MTOMCKOBOTO YTCHUS;
* CTPYKTYpHUPOBATh TEKCTHI, BKIIOYAss YMEHHE BBIJCISATH TJIaBHOE M BTOPOCTENEHHOE, IJIAaBHYIO UK TEKCTa, BBHICTPAMBATH MOCIIEIOBATEIHHOCTD
OITMCHIBAEMBIX COOBITHI;
* pabotath ¢ MeTtadhopaMu — TOHUMATh TIEPEHOCHBIN CMBICT BBIPAXKEHUN, TOHUMATh W YIOTPEOJSITH O0OPOTHI PEYH, MTOCTPOSHHBIE Ha CKPBITOM
yrmoa00IeHnH, 00pa3HOM CONM)KEHUU CIIOB.



BbinycKHUK ROIyMUM 603MONCHOCHID HAYYUMbCAS
* OCHOBaM PeQIICKCUBHOTO YTCHHUS;
* CTaBHUTb MIPOOIEMY, APTyMEHTHUPOBATh €€ aKTyalIbHOCTh;
* CAMOCTOSITEJILHO MPOBOIUTH MCCIICIOBAHNE HA OCHOBE TPUMEHEHHSI METOI0B HAOJIOACHHUS M SKCIICPUMEHTA;
* BBIJIBUTATh THIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX COOBITUH, TIPOIIECCOB, OOBHEKTOB;
* OPraHU30BbIBATH UCCIICIOBAHUE C IIEJIbIO IPOBEPKH FHITOTES;
* JIe7IaTh YMO3aKIFOUeHUs (MHAYKTUBHOE ¥ [0 aHAJIOTHH) U BBIBOJBI HA OCHOBE apryMEHTAIIHH.

Kommynukarususbie YY ]|

Boinycknuk nayuumes:
* YYUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIAMHALMK PA3JIMYHBIX TO3ULIANA B COTPYIHUYECTBE;
* (hopMynMpoBaTh COOCTBEHHOE MHEHHE W TO3MIHUIO, apIryMEHTHUPOBATh W KOOPIMHHPOBATH €€ C MO3HMIUSAMHU MAPTHEPOB B COTPYAHUYECTBE TPHU
BBIPAOOTKE OOIIETO PereH sl B COBMECTHOM JIEATEIbHOCTH;
* yCTAHABJIMBATh U CPABHUBATH Pa3Hble TOUKHU 3PEHUS, IPEXkK A€ YeM IIPUHUMATD PELICHUS U JIe1aTh BHIOOD;
* apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI, CHOPUTh U OTCTaWBaTh CBOIO MO3ULIMIO HE BPa)KIEOHBIM JJIsl ONIIIOHEHTOB 00pa3oMm;
* 33J1aBaTh BOIPOCHI, HEOOXOAUMBIE JIs1 OpraHU3aluyi COOCTBEHHON AEATENbHOCTU M COTPYAHUYECTBA C MAPTHEPOM;
* OCYILECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;
* aJICKBAaTHO MCIIOJIb30BaTh PEUb VISl INIAHUPOBAHUS U PETYISILIUU CBOEH ESTEIBHOCTH;
* aJICKBAaTHO MCIIOJI30BaTh PEUYEBBIE CPEACTBA VIS PEIICHUS Pa3IUYHbIX KOMMYHHUKATUBHBIX 33]1a4; BJIAJIETh YCTHOM M MMCBMEHHON PEYblO; CTPOUTH
MOHOJIOTMYECKOE€ KOHTEKCTHOE BBICKA3bIBAHMUE;
* OPraHU30BbIBaTh U IJIAHUPOBATh Y4eOHOE COTPYIHUYECTBO C YUHUTEIEM U CBEPCTHUKAMH, ONPENEISATh eI U (YHKIMH yYACTHUKOB, CIIOCOOBI
B3aMMOJICHCTBHS; IUTAHUPOBATH 0OLIHE CLIOCOOBI PaboTHI;
* OCYILECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JIeficTBUI mapTHEPA, yMETh yOeKIaTh;
* paboTaTh B Ipylle — YyCTaHAaBIMBaTh pabouue OTHOLIEHUA, 3(PPEKTHBHO COTPYIHMYATh M CHOCOOCTBOBATH MPOJYKTHBHOM KooNepauuu;
HUHTETPUPOBATHCS B TPYIIILY CBEPCTHUKOB U CTPOUTH IIPOJYKTUBHOE B3aUMOJCHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMU;
* OCHOBaM KOMMYHUKaTUBHOHN pe(ieKcuu;
* HCII0JIb30BATh AJI€KBATHBIE S3BIKOBBIE CPEACTBA JIsl OTOOPa’KEHUSI CBOMX UYBCTB, MBICJIEH, MOTUBOB U MOTPEOHOCTE;
* oTOOpaXkaTh B peuu (omHucaHue, OObSICHEHUE) COJIepKaHUEe COBEPIIAEMBIX JEHCTBUN Kak B (pOpMe I'POMKOI COLIMATU3MPOBAHHON peud, Tak U B
(dbopMe BHYTpEHHEH peyun.



Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbBCA:

* YUYUTHIBATh U KOOPAUHUPOBATH OTIMYHBIE OT COOCTBEHHON MO3UIIUH IPYTUX JIOAEH B COTPYIHHUYECTBE;

* YUUTHIBATh pa3Hble MHEHUS U MHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U MOAX0/I0B K PELICHUIO MTPOOJIEMBI;

* IPOAYKTUBHO pa3pemarbh KOH()IUKTH Ha OCHOBE y4€Ta MHTEPECOB U MO3MIMKA BCEX YYAaCTHUKOB, NIOMCKA U OICHKH aJIbTePHATHBHBIX CIIOCOOOB
paspelieHnss KOHQJIMKTOB; TOTOBAPUBATHCS U MPUXOAUTH K O0IIEMY PELICHUIO B COBMECTHON JEATENBHOCTH, B TOM UUCIIE€ B CUTYyallul CTOJIKHOBEHHUS
UHTEPECOB;

* OpaTh Ha ce0s MHULIMATUBY B OpraHU3allMid COBMECTHOI'O IEHCTBUSI (A€TI0BOE JIUIEPCTBO);

* OKa3bIBaTh NOJJEPKKY U COACUCTBUE TEM, OT KOT'O 3aBUCUT JIOCTHIKEHUE 1IEJIM B COBMECTHOM 1€ATENBHOCTH,

* OCYILECTBIJIATH KOMMYHHKATHBHYIO PEQIIEKCHIO KaK OCO3HAHHE OCHOBAaHUN COOCTBEHHBIX JIEHCTBUHN M ICHCTBUI MapTHEDA,

* B IIPOLIECCE KOMMYHHUKAIIMU JOCTATOYHO TOYHO, ITOCIIEIOBATEIHHO U MOJHO MEpeJaBaTh MapTHEPY HEOOXOAMMYIO HH(POPMALIUIO KAK OPUEHTHUD JUIS
MMOCTPOEHUS ICUCTBHS;

* BCTYIIaTh B JMAJIOT, a TAK)KE y4aCTBOBATh B KOJIJICKTHBHOM OOCYKIIEHHH MPOOJIEM, y4acTBOBATh B AUCKYCCHH U apTyMEHTHUPOBATh CBOIO MO3HLIHUIO,
BJIaJIeTh MOHOJIOTMYECKON M JUAJIOTHUECKOM (hopMaMM peud B COOTBETCTBUU € TPAMMATHUYECKUMHU U CUHTAKCUYECKMMU HOPMaMH POJIHOTO 5I3bIKA;

* CJIEJOBaTh MOPAJIbHO-3TUYECKUM M IICHXOJOTMYECKUM IpPHUHLUIAM OOIIEHUS MU COTPYJHUYECTBA HA OCHOBE YBA)KUTEJIBHOIO OTHOLICHMS K
napTHEépaM, BHUMaHMS K JIMYHOCTH APYroro, aJeKBaTHOIO MEXJIMYHOCTHOTO BOCIIPUATHS, TOTOBHOCTH aIeKBaTHO PEarupoBaTh Ha HYK/bI IPYTUX, B
YaCTHOCTH OKa3bIBaTh MTOMOILb M SMOLIMOHATIBHYIO TIOJIEPKKY MapTHEPAM B IPOLIECCE TOCTUKEHUs OOIIEH 11eJTM COBMECTHON JEATENbHOCTH;

* ycTpauBaTh 3(Q(EKTUBHBIE TPYIIOBBIE 00CYXJIE€HUS U o0ecreuyrnBaTh OOMEH 3HAHHUAMU MEXAY WIEHAMU TPYMIbl A OpUHATUA 3()(OEKTUBHBIX
COBMECTHBIX PELICHU;

*B COBMECTHOW JESATENIbHOCTH YETKO (POPMYIUPOBATH LENU TPYNNbl U TO3BOJATh €€ Y4YaCTHHKAM TMPOSIBISITH COOCTBEHHYIO JHEPIHIO s
JOCTHKEHHMSI 3THX LEJEH.

KoMMmyHukanus u conuaabHoe B3aNMOeiiCTBHE

Buvinycknuk nayuumcs:
* BBICTYIIATh C AyAMOBU/ICONOAEP>KKOM, BKIIIOUAsl BBICTYIUIEHUE TIEPE]] TUCTAaHIIMOHHOMN ayIUTOPUEN;
* y4aCTBOBaTh B 00CYXJeHUH (ay1noBHIe0()OpyM, TEKCTOBBIN (hopyM) C UCIIOIB30BaHUEM BO3MOXKHOCTeH MHTEpHeTa;
* HCIIOJI30BATh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI 1711 ”HPOPMAIIMOHHOTO OOMEHa;
* OCYIIECTBIISITh 00pa3oBaTeIbHOE B3aUMOEHCTBHE B UH(POPMAILIHIOHHOM ITPOCTPAHCTBE 00Pa30BaTENBHOIO YUPEKIEHUS (MOTYyUEHHE U BBITIOJTHEHHE
3aJlaHuH, NOTy4eHHe KOMMEHTapueB, COBEPIIIEHCTBOBAHUE CBOEH pabOThI);
* cOOJI01aTh HOPMbI HTHPOPMAIIMOHHOM KYJIbTYpbI, 3TUKH U TIPaBa; C YBaXKEHUEM OTHOCUTHCS K YaCTHOM MH(OpMaLUK U UHPOPMAIIMOHHBIM IpaBaM
JIPYTUX JIFOJIEH.



Buinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA .
* yuacmeosams 6 Popymax 8 CoOYyuanIbHulx 0OPa308amenbHbIX Cemsx,
IHouck u opranusauus XxpaHeHus UH(popmanuu
Buvinycknuk nayuumca:
* UCTIOJIB30BATh pa3IMyHble MPUEMBI TOMCKa WHpopManuu B VHTepHETE, MOMCKOBBIE CEPBUCHI, CTPOMTH 3aIpPOCHl JJIsl MOMCKa MHPOpPMALUU U
aHAJIN3UPOBATh PE3YJIbTATHI IOUCKA;
* HCIOJIb30BATh MPUEMBI MOMCKa MH(OpPMALMU HA MEPCOHAIBHOM KOMIBIOTEpPE, B MH()OPMALMOHHOW cpele y4upexIeHHs M B 00pa30BaTEIbHOM
IIPOCTPAHCTBE;
* UCIOJIb30BATh PA3JIMUHbIe OMOINOTEYHbIE, B TOM YHCIIE JIEKTPOHHbBIE, KAaTaJIOI! I IOUCKA HEOOXOIUMBIX KHUT;
* UCKaTh MH()OPMAIIHIO B PA3JIMYHBIX 0a3aX JaHHBIX;
Buinycknuk nonyuum 603mMO03#CHOCHIb HAYUUMbCA .
* UCNONIL308AMb PA3IUYHBIE NPUEMBL NOUCKA UHGOpMayuu 6 Hnmepueme 6 xo0e y4eOHOU OesmenbHOCU.
AHaym3 uHopmanumu, MaTeMaTHYecKas 00padoTKa JaHHBIX B MCCJIeI0BAHUM
Buinycknuk nayuumcsn:
* BBOJUTH PE3YJIbTAThl U3MEPEHHH U Apyrue HUpoBbIe JaHHbIE A1 UX 00paOOTKH, B TOM YMCJIE CTATUCTUUECKON U BU3yaIU3alluu;
Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA .
* IPOBOOUMb eCMeCMBeHHO-HAYUHble U COYUATbHbIE USMEPEHUsl, 86600UMb Pe3yIbmambl UsMepeHull U Opyeux Yu@posvlx OaHHbIX U 0bpabamvleams
Ux, 6 MOoM yucie Cmamucmu4ecky U ¢ NOMOWbI0 6U3YAIUZAYUU,
OcHOBBI y4eOHO-HCCIe0BATENBCKON M IPOEKTHOM 1esiTeIbHOCTH
Boinycknuk naywumesn:
* INTAaHUPOBATh W BBIIIOJHATH y‘~I€6HOC HCCJICA0OBAHUE U yT~IC6HI>II\/’I IMPOCKT, UCIOJIb3Yys 06OPYI[0BaHI/I€, MOJ€CJIN, METOABI U HpI/IéMBI, aZICKBATHBIC
ucclieayemMon npoodieme;
* BEIOMPATh M UCIOIB30BaTh METO/IbI, pelIEBAaHTHBIE pacCMaTpUBAaEMOl MpolieMe;
* pacro3HaBaTh U CTaBUTh BOIIPOCHI, OTBETHl HAa KOTOPbIE MOTYT OBITh MOJy4eHBl MyTEM HAYYHOTO HMCCIE0BaHMs, OTOUpPATh a/leKBaTHbIE METObI
uccleoBaHusl, (POpMYIHPOBATh BBITEKAIOIINE U3 UCCIIETOBAHHS BHIBOIBI;
* HUCIIOJIb30BaTh HEKOTOPBIE METO/bI MOJTYUYEHHUSI 3HAaHUH, XapaKTepHbIe I COLMAIBHBIX U UCTOPUYECKUX HAYK: MOCTAHOBKA MPOOJIEMBI, ONPOCHI,
OIHCaHNe, CPABHUTEIBHOE HCTOPUUYECKOE ONTUCaHKe, 00bsICHEHUE, UCIIOJIb30BAHNE CTATUCTUYECKUX JaHHBIX, UHTepIpeTanus (GaKkToB;
* SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pEHUs, UCIOIb30BaTh SI3bIKOBBIE CPEJICTBA, aIeKBaTHBIE 00CYX/1aeMoil mpobieme;
¢ OTJINYaThb (i)aKTI)I oT CYX(JIGHPII)’I, MHEHHUH 1 OIICHOK, KPUTHYECKN OTHOCHUTLCA K CYXKIACHUAM, MHCHUAM, OICHKaM, PEKOHCTPYUPOBATH UX OCHOBAHMUA,
* BUJCTh U KOMMEHTHUPOBATh CBSI3b HAYYHOT'O 3HAHUS M LEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX CYXJCHHUHI IpPHU IOIYYEHUHU, PACIPOCTPAHEHUU H
IIPUMEHEHNUN Hay4YHOI'O 3HaHUS.



Bbll’lyC‘KHuK noayuum 603MOMNCHOCHIb HAYUUMDbCA:

®* CaAMOCMOAMENbHO 3a0yMb16amb, niaHupoeams U 6blNOJIHAMb y’l€6H0€ MCCJZQOOGGHMQ, y'{€6Hbli:i u COL;MdJZbelI:Z npoekm,

® UCnoJb306anb OOZGOKy, ozapeHue, URmyuyuro,

® UCNOJIb306ANTb HEKOMOpble Memoobl noJjly4eHus 3HaHML2, xapakmepHvle onst COYUAIIbHbLX U UCMOPUYECKUX HAYK. aHKemupoeaHue, MOO@ﬂMpOGCZHue,
NOUCK UCmMOpU4eCcKux 051%131406,‘

® yenenanpaeileHHo U OCO3HAHHO pa3euedmsb C60U KOMMYHUKAMUBHbLE CI’lOC06HOCI’}’lu, ocedauedms Hoebvle s3blKoeble cpeécmea;

® 0CO3HABAMb CBOIO OMBEMCNBEHHOCNb 3d 000m06€pHOCI71b NOJIY4YE€HHbIX 3HaHu1/7, 3a Ka4ecmeo 68blNOJIHEHHO20 npoexkma.

CTpareruu cMbICJI0BOI0 YTE€HHUSI M Pa00Ta ¢ TEKCTOM

Paboma c mexcmom: nouck ungopmayuu u NOHUMAHUE RPOUUMAHHOZ0

Boinycknuk nayuumcs:

®* OpUCHTHUPOBATLCA B COACPIKAHUN TCKCTA U TIOHUMATL €ro IICJIOCTHI:II71 CMBICJI.

— ONpEENSTh IIaBHYIO TEMY, OOIIYIO LIeJbh WM Ha3HAYEHHUE TEKCTa;

— BBIOMPATH U3 TEKCTA WM MPUIYyMAaTh 3ar0JIOBOK, COOTBETCTBYIOLINI COACPHKAHHUIO U O0IIEMY CMBICITY TEKCTa;

— (opmynaMpoBaTh TE3UC, BHIPAXKAIOIIUI OOIIHIA CMBICT TEKCTA,

— IPEBOCXUIIATh COJIEPKAHKUE MPEIMETHOTO IIJIaHa TEKCTA IO 3arojOBKY U C ONOPOW Ha MPEAbIAYIIUNA OIBIT;

— OOBSICHATH MOPAJIOK YaCTEH/MHCTPYKIUH, COAEPKAIINUXCS B TEKCTE;

— COIIOCTAaBJIATh OCHOBHBIE TEKCTOBBIC N BHC TCKCTOBBLIC KOMIIOHCHTHI: O6Hap}I)KI/IBaTB COOTBETCTBUC MCKAY YAaCTbIO TCKCTA U €I0 06HIGI>'I Hneeﬁ,
c(hopMyJIMPOBAHHOMN BONPOCOM, OOBSICHITh Ha3HAUEHUE KapThl, PUCYHKA, TOSICHATH YaCTH rpaduKa Wi TaOJUIbl U T. 1.;

* HAXOJUTH B TEKCTE TpeOyemyro uHpopmaluio (mpoderaTh TEKCT TIa3aMu, ONPEIEISITH €r0 OCHOBHBIE 3JIEMEHTHI, COTIOCTABIIATH (POPMBI BHIPAKECHHUS
nH(pOpMaIIUY B 3alIpOCe U B CAMOM TEKCTE, HAXOUTh HEOOXOAUMYIO €IMHUIY MHPOPMAIINH B TEKCTE);

* pemiath yueOHO-TI03HABATENbHbBIE U YUeOHO-TTPAKTUYECKHE 3a/1a4H, TPEOYIOIINE MOJIHOTO M KPUTUYECKOTO TOHUMAHHS TEKCTa:
— OIpENENATh HA3HAYEHUE Pa3HbIX BUJOB TEKCTOB;

— CTaBUTH TIepe]T COOOM 11eIh UTEHUS, HAMIPaBJIsisl BHUMAHKE Ha TIOJIE3HYIO B JIaHHBII MOMEHT HH(OPMAIIHIO;

— BBIJICNIATH HE TOJBKO IIaBHYIO, HO U M30BITOYHYIO HH(OPMAILIUIO;

— MPOTHO3UPOBATH MOCIEAOBATEIILHOCTD U3JIOKEHUS UCH TEKCTA;

— CONOCTAaBJIAThH pa3Hble TOYKU 3PEHUS U pa3Hble HCTOYHUKU MH(OPMALIMU 110 3aJJaHHOU TEME;

— BBIIIOJIHATH CMBICJIOBOC CBépTBIBaHI/Ie BBICJIICHHBIX (l)aKTOB u MBICHeﬁ;

— ¢opMHpPOBATH Ha OCHOBE TEKCTa CUCTEMY apryMEHTOB (JI0BOJOB) JjIsi 00OCHOBAHUS ONPENEIEHHON TTO3UITNH;



BuinyckHuk noayuum 603mM0M4CcHOCHb HAYYUMbBCA
* AHATUZUPOBAMb UBMEHEHUS C80€20 IMOYUOHANLHO20 COCMOSHUA 8 npoyecce YMmeHUs, NONYyYeHUs U nepepadomku nOIY4eHHOU ungopmayuu u eé
OCMbICTIEHUS.
Pabora ¢ TekcTom: npeodpa3oBaHue U MHTepHpeTanus HHGopMALUHU
Buvinycknuk nayuumcs:
* CTPYKTYPHUPOBATh TEKCT, UCIIOJIb3Ys] HyMEPALMIO CTPAHHULL, CIIUCKHU, CCBUIKHU, OIJIaBIEHUE; UCIIOIb30BATh B TEKCTE TaOIMILIbl, H300paKEHMS;
* IpeoOpa30BbIBaTh TEKCT, MCIIOJIb3Ysl HOBbIE (DOPMBI MpejacTaBieHUs HHpopManuu: (opmysbl, rpadukd, JUarpaMMmsbl, TaOMUIBl (B TOM 4YHCIE
JUHAMUYECKHE, 3JIEKTPOHHBIE, B YACTHOCTU B IPAKTUYECKUX 3a]1a4ax ), IEPEXOIUTh OT OJHOIO MPEACTABICHUS JAHHBIX K IPYrOMY;
* HHTEPIPETHUPOBATH TEKCT:
— CPaBHHUBATh M MIPOTHBOIMOCTABIIATH 3aKIIOYEHHYIO B TEKCTE HH(POPMAIIMIO PAa3HOTO XapaKTepa,
— 0OHapy’XKMBAaTh B TEKCTE JOBO/bI B IIOATBEPKICHUE BbIBUHYTHIX TE3HUCOB;
— JIeNaTh BBIBOJIBI U3 C(OPMYITUPOBAHHBIX ITOCHUIOK;
— BBIBOJAMTH 3aKJIIOYEHNE O HAMEPEHHUH aBTOpPa WU IVIaBHON MBICIIH TEKCTA.
BoinyckHuK noayuum 603m0M4cHOCHb HAYYUMbBCA
* BLIABIAMb UMIIUYUMHYIO (CKPLIMYI0) UHGDOpMAYUulo meKxcma Ha 0CHO8e CONOCMABIEHUS UTIOCMPAMUEHO20 MAMepuana ¢ ungopmayuel mekcma,
aHanusa noOmeKkCcma (UCNONb308AHHBIX A3bIKOGLIX CPEOCME U CIMPYKMYPbl MEKCMa,).
Pabora ¢ TekcTomM: oneHKa HHPOPMALHMH
Buinycknuk nayyumcsa:
* OTKJIMKAThCS Ha CO/IepKaHME TEKCTa!
— CBSI3bIBaTh MH(OpMAIHIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMH U3 IPYTHX HCTOYHUKOB;
— OLIEHUBATh YTBEP)KJEHUS, C/IETaHHbIE B TEKCTE, UCXO U3 CBOUX MPEACTABIECHUN O MUDE;
— HaxOJUTh JA0BOJBI B 3aIIUTY CBOEH TOUKH 3PEHUS;
* OTKJIMKAThCS Ha (POpMY TEKCTa: OLIEHUBATh HE TOJIBKO COIEP)KaHUE TEKCTa, HO U ero (hopMy, a B LI€JIOM — MAacCTEpPCTBO €ro UCIOIHEHHUS;
* Ha OCHOBE MMEIOLIMXCS 3HAHWH, >KU3HEHHOTO ONbITa I0/BEPraTh COMHEHHUIO JIOCTOBEPHOCTh HMeEMolIeiics HHpopMaluu, OOHapyKHUBaTh
HE/I0CTOBEPHOCTH MOJIy4aeMoi HHpopMaluu, npodensl B MHPOPMALIMU U HAXOAUTh IyTH BOCTIOJIHEHHS 3THUX MPOOENoB;
* B IIpo1iecce paboThl C OJTHUM HIJIM HECKOJIbKMMHU HCTOUHUKAMU BBISBIISITH COJIEPIKAIIYIOCS B HUX MPOTHBOPEUHBYIO, KOH(IMKTHYIO HH(OpMAIIHIO;
* HCIIOJIB30BATh IOJIYYEHHBIN ONBIT BOCHPUITUS MH(OPMALMOHHBIX OOBEKTOB /Jisi OOOTalleHHs] YyBCTBEHHOI'O ONBITA, BHICKA3bIBaTh OLIEHOYHBIE
CYXJEHHSI U CBOIO TOUKY 3PEHHUSI O MOJIYYEHHOM COOOIEHUH (IIPOUNTAHHOM TEKCTE).
Buinycknux nonyuum 603mModicHOCMb HAYYUMbCAL
* KPUMUYECKU OMHOCUMbCA K PEKIAMHOU UHPOpMayuu,; HAX00UmMb cnocodbl NPOSEpKU NPOMUBOPEUUSOU UHDOpMAYUU,
* onpeoeams 00CMOSEPHYI0 UHPOPMAYUIO 8 CIIyUae HATUYUS NPOMUBOPEYUBOT UNU KOHPIUKMHOU CUMYAYUU.



(I)opanOBa}me NMpeaAMETHBIX PE3yJabTAaTOB

Marematuka. I'eomeTpusi.

TI'eomempuueckue guzypol

Buinyckuux nayuumes:

- OIIEpUPOBATH HAa OA30BOM YPOBHE MOHSATUSIMU T€OMETPUICCKUX (PUTY;

- U3BJIEKaTh MH(POPMAIIHIO O TEOMETPUUYECKUX PUTypax, MPEICTaBICHHYIO Ha YEPTEKax B IBHOM BHJIE;

- IPUMEHSATH JIJIsl PEeIICHHS 3a/1a4 TeOMETPUIECKIe (PAKThI, €CIIM YCIOBHS X MIPUMEHEHUS 33J]aHbl B IBHOU (QopMme;

- pemaTh 3aJa4i Ha HaX0XJIeHUE TeOMETPUIECKUX BETUUHH [0 00pa3iiaM WK aJrOpUTMaM.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

- HCIOJb30BaTh CBOMCTBA I€OMETPUYECKHX (PUTYp Ui pelleHHs] THIOBBIX 33/1a4, BO3HUKAIOIIMX B CUTYyallMsAX MOBCEIHEBHOM >XHM3HU, 3a7ad
MPAKTUYECKOTO COJICPIKAHMUS.

Ommnowenusn

Buinycknux nayuumes:

- onepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMHU: PAaBEHCTBO (PUTYp, paBHbIE (PUTYpBI, PABEHCTBO TPEYrOJbHUKOB, MapasieIbHOCTh MPSMBIX,
MEePIEHIUKYISIPHOCTD MIPSMBIX, YTIIbI MEXKTY MPSIMBIMH, IEPIICHIUKYIISP, HAKIOHHAS, TPOCKIIUS.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- UCTIOJIb30BaTh OTHOIICHHUS JIJIs PEIICHUS TPOCTEHIITNX 3a1a4, BOSHUKAIOIINUX B PEATBHON KU3HH.

H3zmepenua u gpluucnenus

Buinycknux nayuumes:

- BBINOJIHATH U3MEPEHHE JITUH, PACCTOSIHUNA, BETMYMH YIJIOB, C TOMOILbI0 HHCTPYMEHTOB ISl U3BMEPEHUI JIJTUH U YIJIOB;

- MPUMEHSTH (POPMYJIBI TIEPUMETPA, TIOMATU U 00BhEMA, TUIOIIAJAN TMOBEPXHOCTH OTACIBbHBIX MHOTOTPAHHUKOB NMPH BBIYHUCIECHUSX, KOT/Ia BCE
JTAaHHbIE UIMEIOTCS B YCIIOBHH;

- MpuUMeHsITH Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOIICHHS N7l BEIYUCIICHUS JUTMH, PACCTOSHUM, TIIOMIAEH B TPOCTEUIITUX
ClIyyJasix.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

- BBIYHCIATH PACCTOSIHUS HAa MECTHOCTHU B CTAHJAPTHBIX CUTYaIUSX, TUIOMIAA B MPOCTEUIINX CIIydasx, MPUMEHATh (POPMYNBl B MPOCTEUIITNX
CUTYyaIHsIX B TTOBCETHEBHOM JKH3HHU.

I'eomempuueckue nocmpoenus

Buinycknux nayuumes:

- U300paXkaTh THIIOBBIE MJIOCKHE (PUTYPHI U (PUTYPBI B TPOCTPAHCTBE OT PYKH U C TOMOIIHIO HHCTPYMEHTOB.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- BBITIOJIHATH MIPOCTEHINNE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOIMMBIE B PEAIbHOM JKU3HH.



TI'eomempuueckue npeobpazosanus

Buinycknux nayuumes:

- CTPOUTH (HUTYPY, CAMMETPUYHYIO JaHHON (UTYpe OTHOCUTEIHHO OCHU U TOUKHU.

B nosceonesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

- pacrno3HaBaTh JBUKEHHE 0ObEKTOB B OKPYKAIOIIEM MUPE;

- pacTmo3HaBaTh CHMMETPHUYHBIC (PUTYPBI B OKPYKAIOIIEM MHUPE.

Bexmopul u koopounamuel na naiockocmu

Buinycknux nayuumes:

- OIIEpUPOBATh HAa OA30BOM YPOBHE MOHSATUSMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YHCII0, KOOPAUHATHI HA TIIOCKOCTH;
- OIPEIENIATh MPUOIMKEHHO KOOPAMHATHI TOUKH 10 €€ M300paKEHUIO Ha KOOPIMHATHOM TIOCKOCTH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- HCITOJIB30BATh BEKTOPHI JJIsI PEIICHUS TIPOCTCHININX 3a/1a4 HA OTPEICIICHUE CKOPOCTH OTHOCHUTEIIBHOTO JIBFKCHUS.
Hcmopua mamemamuxu

Buinycknux nayuumes:

- OIIUCBIBATH OT/IEIbHBIC BBIIAIOLINECS PE3YNIbTAThI, IOJIYY€HHBIE B X0/1€ Pa3BUTHUSI MATEMAaTUKH KaK HAYKH;

- PUBOJIUTH IPUMEPHI MATEMATHUECKUX OTKPHITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMHUPHOU NCTOPHUEH;

- IOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccum.

Memoowvt mamemamuxu

Buinyckuux nayuumes:

- BBIOMPATH TIOIXOISATIIMIA U3YICHHBIN METO/ JUTsl PEIICHUS N3YYCHHBIX TUIIOB MAaTEMaTHICCKUX 3a/1a4,

- IPUBOJIUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B OKpYKaIOIIeH AeHCTBUTEILHOCTH U MMPOU3BEACHUSIX UCKYCCTBA.
TI'eomempuueckue gpuzypol

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

- OIIEPUPOBATH MOHATHAMH I'€OMETPHUICCKHUX (QUTYD;

- U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHGOPMAIIHIO O TEOMETPUUECKHX (DUTYpax, MPEJCTABICHHYIO Ha YepTexax;
- MPUMEHSATH TeOMETPUIECKHE (DAKTHI IS PEIICHUS 3a/1a9, B TOM YHCIIC, TIPEIOArafoIInX HECKOJIBKO MAroB PEIICHUS;

- (opmynHpoBaTH B MPOCTEUIINX CIy4yasiX CBONCTBA M MPU3HAKH (PUTYD;

- IOKa3bIBaTh TEOMETPUICCKUE YTBEPKICHUS

- BIAJeTh CTAaHAAPTHON KiacCupUKaIUEN TUIOCKUX PUTYpP (TPEYroJIbHUKOB U YETHIPEXYTOILHUKOB).

B nosceonesnoui srcuznu u npu usyuenuu opyux npeomemos:

- HCIIOJIb30BAaTh CBOMCTBA r€OMETPUYECKHUX (DUTYp IS peIIeHHs 3a/1a4 MPAKTUYECKOTO XapaKkTepa U 3a7ayd U3 CMEXKHBIX TUCITUTUINH.



Ommnowenusn

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCL:

- OIIEPUPOBATH TOHSATUSAMHU: PABEHCTBO (PUTYp, paBHBIC (PHUTYpHI, PABEHCTBO TPEYrOJLHUKOB, MApPAIUICIIEHOCTh MPSIMBIX, MEPICHIUKYISIPHOCTD
MPSIMBIX, YTIIbI MEXKIY PSIMBIMU, TIEPTIICHIUKYJIISAP, HAKIIOHHAS, TIPOCKIINS, TIOA00He QUryp, mogo0HbIe (GUTYpHI, T0I00HBIC TPEYTOJIbHHUKH,

- IpUMEHATH Teopemy Darneca u TeopeMy 0 IPONOPIIUOHATIFHBIX OTPE3KaX MPU PEIICHUH 3aa4;

- XapaKTepU30BaTh B3aMMHOE PACIIOJIOKEHHE IPSIMOH U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B nosceonesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

- UCTIOJIH30BaTh OTHOIICHHUS JJIsl PEIICHUS 3a/1a4, BO3HUKAIOIIUX B PEabHOM JKU3HHU.

H3zmepenusn u eviuucienusn

Buinycknux nomyuum 603mM0CHOCMb HAYYUMBCA:

- OIIEpPUPOBATH MPEACTABICHUSIMHU O JJUHE, IMIIOMaaN, 00béMe Kak BenuunHamu. [Ipumensts Teopemy I[ludaropa, popmynsl miomanau, oobéma
IIPU PEUICHUMH MHOIOLIArOBBIX 3aJ1a4, B KOTOPBIX HE BCE JAHHBIE IPEJCTABIIECHbI SIBHO, a TPEOYIOT BBIUMCIICHUN, ONEpUpPOBaTh 0oJiee MIMPOKUM
KOJIMYECTBOM (OopMyn [UIMHBI, MIOMAAH, 00BbEMA, BBIYUCIATH XapPAKTEPUCTUKU KOMOMHAUUN Guryp (OKpYyXKHOCTEH U MHOTOYTOJIHHHKOB)
BBIUUCIIATh PACCTOSHUS MEXIY (PUTypamMu, MIPUMEHSITh TPUTOHOMETpUYecKre (POPMYJIbI U BBIYUCICHUN B 00Jiee CIIOKHBIX CIyYasx, IPOBOIUTH
BBIYMCIICHHS] HA OCHOBE PaBHOBEJIMKOCTU U PABHOCOCTABIIEHHOM;

- IPOBOJUTH MPOCTHIE BHIYUCIEHUS HA 00bEMHBIX TEJIaX;

- (opmynupoBaTh 33a4M Ha BBIYMCIICHUE AJIUH, IJI0MAAeH 1 00BEMOB U pelaTh UX.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

- IPOBOJUTH BBIYUCIICHUS HA MECTHOCTH;

- IPUMEHATH (POPMYJIbI TP BHIYUCIECHUSAX B CMEXKHBIX YUEOHBIX MTpeIMETaxX, B OKpYXKarollen JeiCTBUTENbHOCTH.

I'eomempuueckue nocmpoenusn

Buinyckuux nonyuum 603mM0ACHOCHb HAYYUMBCA:

- 1300pakaTh T€OMETPUYECKHE (PUTYPHI 10 TEKCTOBOMY U CUMBOJIBHOMY OIMCAHUIO;

- cBOOOJIHO OMEPHPOBATh YEPTEKHBIMU MHCTPYMEHTAMH B HECIIOKHBIX CIydasXx,

- BBINIOJHATH IOCTPOEHUS TPEYIOJBbHUKOB, NMPUMEHATH OTIEIbHBIE METOABI IOCTPOCHUN LUPKYJIEM W JMHEHKONM M MPOBOAMTH MPOCTEHIINE
UCCIIEA0BAHMS YKCIIA PEILICHU;

- 1300pakaTh TUIIOBbIE IJIOCKHE PUTYphl U 0OBEMHBIE TENIA C TOMOIIbIO MPOCTEUITUX KOMITbIOTEPHBIX HHCTPYMEHTOB.

B noseceonesnoti scusnu u npu uzyueHuu Opyeux npeomMemos:

- BBINIOJIHATH IIPOCTEHIIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBIE B PEAIbHOM JKU3HU;

- OLICHUBATh pa3Mepbl peabHbIX 00BEKTOB OKPYKAIOLIET0 MUPA.



Ilpeoopaszosanusn

Buinycknux nonyuum 603mMoicHOCMb HAYYUMBCAL:

- OIIEpUPOBATh TMOHATHEM: JIBIKEHHUS W NpeoOpa3oBaHMs MOA00US, BIAJETh MpUEMaMU MOCTPOEHUS (UTYyp C HCIONB30BAHMEM JBIKEHUN U
npeoOpa3oBaHuil IOI0OUS, TPUMEHSTh MOJTYYEHHBIC 3HAHUS U OTBIT MOCTPOSHUH B CMEKHBIX MPEIMETaX U B PEATbHBIX CUTYAIIHSIX OKPYXKAIOIIETO
MUDA;

- cTpouUTh (HUTYPY, TOJOOHYIO TaHHOM, MTOJIB30BAThCS CBOMCTBAMHU MO00US s 000CHOBAHUS CBOMCTB (PUTYD;

- MPUMEHSTH CBOMCTBA ABMKEHUH TSI POBEJCHUS TPOCTEUIINX 0OOCHOBAHUHN CBONCTB (hUTYp.

B nosceonesnoti scusnu u npu uzyueHuu Opyeux npeomemos:

- IPUMEHSTH CBOWCTBA ABM)KCHUN U MPUMEHSTH 0JJ00Me 7Sl TOCTPOSCHUHN U BHIYMCICHUM.

Bexmopul u koopounamut Ha niockocmu

Buinycknux nonyuum 803mMoxicHoOCmb HAYYUMbCAL:

- OIIEpPUPOBATh TMOHSATHSIMH: BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, IMPOW3BEIECHHWE BEKTOpa Ha YHCIO, YrOJI MEXKAY BEKTOpPaMH, CKAJISIPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOOPIMHATHI HA TNIOCKOCTH, KOOPMHATHI BEKTOPA;

- BBINIOJHATH JIEHCTBUSL HAJl BEKTOpaMU (CIOXKEHHUE, BHIUUTAHUE, YMHOKEHUE HA YKCJIO), BHIYUCIATH CKAISIPHOE MPOU3BEICHUE, ONpPEACiTh B
MPOCTEUIINX CIyYasiX yroyl MEXAY BEKTOPaMH, BBIMOJIHATH PA3JI0KEHHUE BEKTOPA HA COCTABIISIIONINE, IPUMEHSTH MMOJTyYEeHHBIC 3HAHUS B (PU3HKE,
MOJIb30BaThCs (POPMYIION BHIYMCICHUS PACCTOSHUS MEXy TOUYKAMHU 10 U3BECTHBIM KOOPAMHATAM, UCTIIOJIb30BaTh ypaBHEHUS (GUTYp AJIs pelIeHUs
3ajauy;

- IPUMEHSATH BEKTOPHI U KOOPAMHATHI TSl PELICHHs] T€OMETPUYECKHX 33a]]a4 Ha BBIYUCIICHUE AJIMH, YTIIOB.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

- HCIIOJIb30BATh MOHATHS BEKTOPOB U KOOPAUHAT TSI pEIICHU 3a/1a4 1o Gu3nKe, reorpaduu u ApyruM yuyeOHbIM IpeIMeTaMm.

Hcmopu;l mamemamukKku

Bbll’lyCKHuK noJiyuyum 603MOANCHOCNIb HAYYUMDbCAL!

- XapaKTCPU30BaTh BKJIA/] BHIAAOIHUXCA MATEMATUKOB B PA3BUTHC MATCMATHKHU U HHBIX HAYYHBIX O6HaCTeI>'I;
- IOHUMATb pPOJIb MATEMATHKHU B pa3BUTUU Poccun.

Memoowvt mamemamuxku

Buinycknux nonyuum 603modcnocms Hayuumuvcsi:

- HCTIOJNB3Ys U3yYEHHBIE METOIbI, POBOAUTH JI0KA3aTEIHCTBO, BHIIOIHATH OTIPOBEPKEHUE;

- BBIOMPATh U3YUYEHHBIE METOIbI U UX KOMOWHAIIUY JIJISl pEIICHHs] MATEMaTHYECKHX 33]1a4;

- HCTIOJIb30BaTh MAaTEMaTHYCCKHUE 3HAHUS JIJIsI ONTUCAHUSI 3aKOHOMEPHOCTEN B OKPY KAOIICH NeUCTBUTEIHHOCTH U TPOU3BEICHUSX UCKYCCTBA;
- IPUMEHSTH NPOCTEHIITNE NPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN MaTEMaTHYECKUX 3a/a4.



1. Conep:xanne yueonoro npeamera «I'eomerpus»

Harasinnass reomerpusi. HarmsiiHele mpeacTaBieHUst O MPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajiesienunes, npusMa, MUpamuia, map,
cdepa, koHyc, uuHAp. M300paxkeHne npoctpancTBeHHBIX Guryp. Ilpumeps ceuenunii. Muororpannuku. [IpaBunbHble MHOTOTpaHHHUKH. [Ipumepsr
Pa3BEPTOK MHOIOTPAHHUKOB, LIWJIMH]PA U KOHYCA.

[Tonsitre 06bEMa; eqHULIBI 00bEMa. OOBEM IPSIMOYTOJIEHOTO TapasUIeyIenuIe1a, Kyoa.

I'eomerpnueckue ¢purypsl. [Ipsmbie u yrnsl. Touka, npsMas, miockocTb. OTpe3ok, dyd. Yroa. Buasl yrioB. BepTukaiabHble U CMEKHBIE
yrisl. buccekrpuca yria.

[TapamiensHble U nepecekaroniecs npsmele. [lepnennukynspusie npsaMbie. TeopeMbl 0 NapaIeIbHOCTH U NEPIEHANKYIISIPHOCTH MPSMBIX.
[lepnenuKynsap ¥ HaKJIOHHAs K npsiMoi. CepelMHHBIN NEPIEHIUKYIIAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCHI YIJIa U CEPEIUHHOTO NMEPIEHUKYIISIpa K OTPE3KY.

Tpeyronsauk. BricoTa, MeamaHa, OMCCEKTpHICa, CpPEIHSS JIMHUS TPEYrojbHHKA. PaBHOOEIpEHHbIE W PAaBHOCTOPOHHUE TPEYTOJbHUKH;
CBOMCTBA U NpPU3HAKU PaBHOOEAPEHHOTO TpeyrojapHuka. [lpusHaku paBeHcTBa TpeyroabHUKOB. HepaBeHCTBO TpeyrojabHuKa. COOTHOIIEHUS MEXAY
CTOPOHAMHU U yIJIaMH TPEYTOJbHUKA.

Cymma yrioB TpeyroibHUKa. BuemHue yrael TpeyroigbHuka. Teopema @aineca. Ilomobue TpeyronbuukoB. [lpusHaku momooust
TpeyroapHuKoB. Teopema I[lugaropa. Cunyc, KOCHHYC, TAaHT€HC, KOTAHTE€HC OCTPOIO yIia MpsIMOYrOJbHOIO TpeyrojbHUKa U yrioB oT 0 mo 180°;
IIPUBEICHNUE K OCTPOMY yTily. PelieHne mpsmMoyroiabHbIX TpeyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXAECTBO. DOPMYIbI, CBA3BIBAIOILNE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOI0 M TOTO K€ yIJla. PelieHne TpeyrojbHUKOB: TeOpeMa KOCHHYCOB U TEOPEMA CUHYCOB. 3aMe4aTelIbHbIE
TOYKHU TPEYrOJIbHUKA.

UYersipéxyronpHuk. [lapamienorpamMm, ero cBoiictBa U nmpusHaku. [IpsMoyroiabHUK, KBajpar, poMO, UX CBOWCTBA M MpHU3HAKU. Tpamnenus,
CPEIHsIS JINHUS TPAIlCLAH.

MHoroyroiasHUK. Bbiykiibie MHOTOyrojibHUKH. CyMMa YIJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbBIE MHOTOYTOJIBHUKH.

OxpyxHocth u Kpyr. Jyra, xopaa. Cektop, cermeHT. LleHTpanbHBIA yros, BIHMCAHHBIA yroii, BeIMYMHA BIUCAaHHOrO yria. B3aumHoe
pacrosoKeHue NpsIMOM M OKPYXKHOCTH, ABYX OKpyxHocTed. KacaTenbHas M ceKkylas K OKPY)KHOCTH, MX CBOMCTBAa. BrucaHHbIE M ONMCaHHbIE
MHOTOYrojJbHUKHA. OKpYXKHOCTb, BIMCAHHAas B TPEYrOJbHUK, U OKPYKHOCTb, OINHCAaHHAs OKOJIO TPEYrojbHUKA. BIucaHHBIE W ONMCAHHBIE
OKPYKHOCTH IIPABUJIBHOTO MHOT'OYT'OJIBHUKA.

['eomerpuueckue npeodpazoBanus. [lonstue o paBeHcTBe Guryp. IloHsTHE O IBMKEHUH: OCeBasi U LEHTpaJIbHAsl CUMMETPUH, apaJuleIbHbIN
nepeHoc, noBopot. [lonsTre o nogoOuu GUryp u roMOTETUH.



ITocTpoeHus ¢ MOMOILIBIO LHUPKYJIA U JUHEHKH. OCHOBHBIE 33Jja4X Ha IOCTPOCHME: JIEJICHUE OTPE3Ka I0NOojaM; IOCTPOEHUE YIJa, PaBHOTO
JaHHOMY; TOCTPOEHHUE TPEYroJbHUKA MO TPEM CTOPOHAM; MOCTPOCHHE MEPHEHIUKYISApa K MPAMOM; MOCTPOSHHE OMCCEKTPUCHI YIJIa; JIEJIEeHUE
OTpE3Ka Ha 71 PAaBHBIX YaCTEM.

Pemienue 3a1a4 Ha BBIYHMCIICHHE, I0KA3aTEIBCTBO M MOCTPOEHHUE C UCIIOJIb30BAHHEM CBOWCTB M3yUYCHHBIX (QUTYP.

HN3mepenne reoMmerpuyeckux BeJu4uH. J[nmuHa orpeska. PaccrosiHue OT TOYKH 10 npsAMou. PaccrosiHue Mex 1y NapajuleIbHBIMU IIPSIMBIMHU.

IlepumeTp MHOIOYTOJIBHHKA.

JlnHa OKpY>KHOCTH, YUCIIO T; JIMHA YT OKPYKHOCTH.

I'panycnas mepa yriia, COOTBETCTBUE MEXAY BEIMYUHOMN LICHTPAIBHOIO yIila U JJIMHON IYT'M OKPYKHOCTH.

[Tonsstue momaau 1wiockux ¢uryp. PaBHOcocTaBieHHble M paBHOBenukue ¢urypsl. Ilnomane npsmoyronsHuka. Ilnomanu
napajuiesiorpaMma, TpeyrojibHuka u tTpaneuuu. [Inomans MmHoroyronssuka. [Inomans kpyra u miomajipe cekropa. CoOOTHOIIEHNE MEX Ty MIIOIAASIMU
Mo00HBIX Uryp.

Pemienue 3a1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM M3YUEHHBIX (POPMYIL.

Koopaunarel. YpasHenue npsamoi. KoopaunaTel cepenunbl oTpe3ka. Popmysa paccTOSHUSA MEXAY JBYMs TOUKAMH IUIOCKOCTH. Y paBHEHUE
OKPY>KHOCTH.

BekTtopsbl. /[nuHa (Moaynb) BekTopa. PaBencTBo BekTopoB. KosmnHeapHsie BekTopbl. KoopauHaTel BekTopa. Y MHOXKEHHE BEKTOpA Ha YUCIIO,
CyMMa BEKTOPOB, PA3JI0KEHHUE BEKTOPA 110 IBYM HEKOJJIMHEApHBbIM BekTopaMm. CKalsipHOE POU3BEACHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBeHHbIe MOHATHA. MHOXECTBO, JJIEMEHT MHOXXECTBA. 3aJlaHu€ MHOMKECTB IEPEUUCICHUEM 3JIEMEHTOB,
XapaKTepUCTHUECKUM cBOMCTBOM. [TonMHOkecTBO. OOBEAMHEHNE U TIEpPECCUEHNE MHOKECTB.

DJieMeHTHI JOruKku. Onpenenenue. Akcuomsl U Teopembl. JlokazarenbcTBo. Jloka3zaTenbcTBO OT MPOTUBHOrO. TeopeMa, oOpaTHas JaHHOM.
IIpumep 1 KOHTpIIPUMED.

[ToHsATHE O PaBHOCUJIBHOCTH, CIIEAOBAHUM, YIOTPEOICHUE JIOTUYECKUX CBSI30K eCiu ..., MO ..., 8 MOM U MOAbKO 6 MOM clydae, JTOTHUECKUue
CBSI3KH U, UTU.

I'eomeTpust B ncropuyeckoM pazsutum. Ot 3emiiemepus k reomerpud. [Tudarop u ero mkona. ®anec. Apxumen. [loctpoenue nmpaBUIbHBIX
MHOTrOyroiasHUKOB. Tpucekuus yria. KBagpatypa kpyra. ¥YaBoenue ky6a. Mcropus uucna nt. 3omotoe ceuenue. «Hauana» Epknuaa. JI. Ditnep. H.M.
JloGaueBckuii. cTopus msaToro mocrysara.

N300peTenne Meroja KOOPAMHAT, MO3BOJISIONIETO MEPEBOAMTH I'eOMEeTpHuecKue 00beKThl Ha s3bIk anreOpol. P. Jlekapt u II. depwma.
IIpuMepsl pa3IMyHBIX CUCTEM KOOPAMHAT HA INIOCKOCTH.



Temarnueckoe IIAaHUPOBAHUE PCAIU3YCT OAMH M3 BO3MOXHBIX IMOAXOJOB K paclnpEACICHUIO HU3ydaceMOro marepualia II0 y‘le6H0'MCTOI[I/ILIeCKI/IM
KOMIIJICKTaM I10 T'€OMETPHH, BBIITYCKACMbIM HU31aTCJIIBCTBOM ((HpOCBeIHeHI/Ie», HE HOCUT 00S3aTEIBLHOTO XapakTepa U HC UCKIIOYACT BO3MO>KHOCTEH MHOTO

pacnpeaciCHus CoOaACpKaHus.

B IIPUMEPHOM TEMATUUYCCKOM ILIAHUPOBAHHUMU Pa3Aaciibl OCHOBHOI'O-COACPIKAHUA IO I'€OMCTPHUU PA3BUThI HA TEMbI B XPOHOJIOTHMH HUX HU3Y4YCHHA I10

COOTBETCTBYIOIUM YYCOHHKAM.

OCOOEHHOCTBIO NMPUMEPHOTO TEMATUYECKOTO IUIAHUPOBAHMS SIBJIIETCS TO, YTO B HEM COJAEPIKUTCS ONMCAHHE BO3MOXKHBIX BUIOB JESTEIHHOCTH
y4JalluXxcsi B MPOIECCe YCBOCHUSI COOTBETCTBYIOUIETO COJEP)KAHMS, HAPABICHHBIX HA JOCTHKEHHE TOCTABICHHBIX IeNieli 00ydeHus. DTO OpUEHTHPYET
YUUTENsl Ha YCHIJICHHE NESTeIbHOCTHOTO MOJAX0/Aa B OOyYeHHH, HAa OpPraHU3aIMI0 Pa3HOOOpa3HOW yueOHOH NesATeNbHOCTH, OTBEYAIONIe COBPEMEHHBIM

III. TemaTnyecKoe JIaHUpPOBaHUE

IICUXOJIOTO-IICAAIOTUYCCKUM BO33PCHUAM, Had UCITIOJIb30BAHUEC COBPEMCHHBIX TEXHOJIOTHH.

JI.C. Aranacsin, B.®. Byry3os, C.b. Kagomues u ap.

Koanuec
Conepxanue TBO XapakTepucTHKA OCHOBHBIX BU/0OB /IeATEJIbHOCTH YYeHUKA
MaTepuaJa
4acoB
7 Kaacc
OOBACHATD, UTO TAKOE OTPE3OK, Iy, YToJl, Kakre (pUrypsl Ha3bIBAIOTCS PaBHBIMHU, KaK CPAaBHUBAIOTCS U
W3MEPSIIOTCS OTPE3KU U YTIIbI, YTO TAKOE IPaayC U TpaaycHast Mepa yriia, Kakoil yrojl Ha3bIBae€TCs MPSMbBIM, TYTIBIM,
HauannHpie OCTPBIM, Pa3BEPHYTHIM, UTO TaKOE CEpeIMHA OTpe3Ka U OUCCEKTpHUCca yriia, KaKue yIibl Ha3bIBAIOTCS CMEKHBIMU U
T€OMETPUUYECKHE 134 KaKue BEpTUKAIBHBIMU; (POPMYIUPOBATH U 0OOCHOBBIBATH YTBEPKICHUS O CBOMCTBAX CMEKHBIX U BEPTHUKAIBHBIX
CBEICHHS YTJI0B; OOBSCHATD, KaKHe MPSMbIe HA3bIBAIOTCS NEPIICHINKYISIPHBIMU; (HOPMYIUPOBATh U 00OCHOBHIBATH
YTBEPKJICHHE O CBOMCTBE JIBYX MPSAMBIX, MEPIICHIUKYISIPHBIX K TPEThEi; n300paxaTh U paclo3HaBaTh yKa3aHHbBIC
npocTeimme (GUrypsl Ha YepTekax; penarh 3a/1a4u, CBSI3aHHbIE C ATUMHU MPOCTEHIUMU QUTYpaMH
OOBsCcHATD, Kakas (pUrypa Ha3bIBACTCS TPEYTOJIBHUKOM, YTO TAKOE BEPIITHUHBI, CTOPOHBI, YIJIBI U IEPUMET]
TpeyroJIbHUKA, KAKOM TPEeyroJIbHUK Ha3bIBACTCSA PaBHOOCIPEHHBIM M KaKOW paBHOCTOPOHHUM, KaKHe TPEYTOJIbHUKHI
TpeyrosbHUKH 1949 pey ’ peyr p AP p p ’ pey

Ha3bIBAIOTCS PABHBIMU; N300pakaTh U Paclio3HaBaTh Ha YepTeKaxX TPEYTrOoJbHUKH U UX JIEMEHTHI; (OPMYIUPOBATh
U JIOKa3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB; OOBSCHSITH, YTO HA3bIBAETCS MEPIICHIUKYIISIPOM,




MPOBEAEHHBIM U3 JaHHOW TOYKU K JaHHOU MpsIMOM; (hOpMYyJIMPOBATh U JOKA3bIBATH TEOPEMY O MEPHEHAUKYISAPE K
MIPSIMOI; OOBSCHATh, KAKHE OTPE3KU HA3BIBAOTCS MEIUAHOW, OMCCEKTPUCON U BBICOTOM TPEYTOJIbHHKA;
(dbopMyIMpoOBaTh U JOKA3bIBATh TEOPEMBI O CBOWCTBAX PaBHOOEIPEHHOIO TPEYroJIbHUKA; pellaTh 3a/1a4H,
CBSI3aHHBIE C MPU3HAKAMU PABCHCTBA TPEYTOJLHUKOB U CBOWCTBAMHU PABHOOCAPEHHOTO TPEYTOIHHUKA;
(bopMyIHpOBaTh OMPEEICHUE OKPYKHOCTH; OOBIICHSITH, YTO TAKOE LIEHTP, PAUyC, XOpAa U JUaMETP OKPYKHOCTH;
peaTh MpoCTeHINe 3aJa4i Ha OCTPOeHHE (TIOCTPOCHUE yTila, PABHOTO JaHHOMY, IIOCTPOECHUE OMCCEKTPHUCHI YA,
MIOCTPOCHUE MEPIECHIUKYISPHBIX IPSIMbIX, TOCTPOCHUE CEPEIUHBI OTpE3Ka) U OoJiee CI0KHbIE 3a/1a4H,
HCIOJIb3YIOLIME YKa3aHHBIE MPOCTEUIINE; CONTOCTABIIATH NOJYYEHHBIA PE3YyJIbTAT C YCIOBUEM 33/1a4H;
AQHAJIM3UPOBATHh BO3MOXHBIE CIIydan

@opmMynupoBaTh ONpeACTICHIE NapaJIebHBIX MPSIMBIX; OOBSICHSITB C IIOMOIIBIO PUCYHKA, KAKUE YTJIb,
o0pa3oBaHHbBIE MPU MEPECEUCHUH BYX MPSIMbBIX CEKYIIeH, Ha3bIBAIOTCSA HAKPECT JISKAIUMU, KaKue
OJIHOCTOPOHHUMHU U KaKU€ COOTBETCTBEHHBIMU; ()OPMYJIUPOBATH U JI0KA3bIBATh TEOPEMBI, BBIpAXKAIOIINE TPU3HAKU
MapajuIebHOCTU JBYX MPSIMBIX; OOBSICHSATD, YTO TAKOE aKCHOMBI TEOMETPHH U KaKHE aKCHOMBI YKe
HCIO0JIb30BAJIMCh paHee; (OpMYyIUPOBaTh aKCUOMY IapajuIeIbHBIX IPSAMbIX U BBIBOJIUTH CIEACTBUS U3 HEE;

[TapannenbHbie 13 4 (GbopMyIMpOBaTh U 10Ka3bIBaTh TEOPEMbI O CBOMCTBAX MapaslIeNIbHBIX MPSAMBIX, 00paTHBIE TEOPEMaM O IpPU3HAKaX
npsIMbIe MapajieIbHOCTH, CBSI3aHHBIX C HAKPECT JICKAIUMHE, COOTBETCTBEHHBIMH U OJJHOCTOPOHHUMH yTJIaMH, B CBSI3H C
3TUM OOBSCHATH, UTO TAKOE YCIOBUE U 3aKIIIOYEHHUE TEOPEMBI, Kakasi TeopeMa Ha3blBaeTcs 00paTHOM 1o
OTHOIICHHIO K TAHHOH Teopeme; OOBSICHSATD, B UM 3aKITFOYAETCS METO JOKAa3aTeIbCTBA OT IPOTHBHOTO:
(bopMyIMpOBaTh U 10Ka3bIBaTh TEOPEMbI 00 YIilaX ¢ COOTBETCTBEHHO MapauIeIbHBIMU U MEPIEHIUKYIAPHBIMU
CTOpPOHAMM; TPUBOAUTH IIPUMEPHI UCTIOIH30BAHUS 3TOTO METOA; PEIIaTh 33/]a4ul Ha BEIUMCIICHUE, JOKA3aTEIbCTBO
U TIOCTPOEHHUE, CBA3aHHBIE C MapaJUIEIbHBIMH MPSIMBIMU
®opmyTupoBaTh U JOKA3hIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA U €€ CIIeICTBUE O BHEITHEM yTJIe
TPEYTOJIbHUKA, IPOBOANUTH KIACCU(PHUKALIMIO TPEYTOJIbHUKOB 110 Yriam; (opMyIupoBaTh U JOKa3bIBaTh TEOPEMY O
COOTHOIIIEHUSX MEXIY CTOPOHAMH U YTIIAMH TPEYToJbHUKA (MTPsIMOe U 00paTHOE YTBEPIKACHHUS) U CICACTBUS U3
CooTHouleHus Heé, TeopeMy O HEpaBeHCTBE TPEYTroIbHUKA; (HOPMYIHPOBATh U I0KA3bIBATh TEOPEMBI O CBOMCTBAX MPSIMOYTOJIbHBIX
MEXy CTOPOHAMH U 20 4 TPEYTOJILHUKOB (ITPSIMOYTOJIBHBIN TPEYTOJIBLHUK C yrioMm 30°, Mpu3HaKu paBeHCTBA MPSIMOYTOIBHBIX
yri1aMu TPEYTOJILHUKOB); (hOPMYyITUPOBATh ONPEAETICHUS PACCTOSHUS OT TOUKHU J0 MPSAMOMN, pPACCTOSTHUS MEXIY
TPEYroJIbHUKA napajuieIbHBIMU TPSMBIMU; PEIIAaTh 3a7a4l Ha BBIYMCICHHS, JOKA3aTEIbCTBO U IIOCTPOCHHUE, CBS3aHHBIC C
COOTHOILIEHUSIMH MEX]ly CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA U PACCTOSIHUEM MEX1y HapayljiebHbIMU MPSMBIMH,
IpHU HEOOXOIMMOCTH TPOBOIUTE 110 XOIy PEIICHHS JOMOTHUTEIBHBIE TOCTPOSHHS, COTTIOCTABIISTH MOTyYSHHBIH
pe3yJbTaT C YCIOBHEM 3aJ]auH, B 3aJja4axX Ha MOCTPOCHUE HCCIEI0BATh BO3MOXKHBIE CIydan
IToBTOpEHME 34
Hmozo 68 u




8 knacc

YeThIpexyrojJbHUKU

14

OOBACHATD, UTO TAaKOE JIOMaHast, MHOTOYTOJIbHHK, €T0 BEPUIMHBI, CMEKHBIE CTOPOHBI, THArOHAJIH, H300pakaTh U
pacro3HaBaTh MHOTOYT'OJIbHUKU HA YepTeKax; OKa3bIBaTh 3JIEMEHThl MHOT'OYTOJIbHUKA, €0 BHYTPEHHIOIO U
BHEIIHIOIO 0071acTH; (POPMYIUPOBATH OIPEIEICHHE BRITYKJIOI0 MHOTOYTOJIbHUKA; H300pakaTh U paclio3HaBaTh
BBIITYKJIbIE U HEBBITYKJIbIE MHOIOYTOJIBHUKH; (OPMYJINPOBATh U JOKA3bIBaTh YTBEPXKICHUS O CyMME YIJIOB
BBIITYKJIOT'O MHOTOYT'OJIbHUKA U CYMME €r0 BHEIIHUX YTJIOB; OOBACHATH, KAKHE CTOPOHBI (BEPILIUHBI)
YeThIPEXYTOJbHIKA HAa3bIBAKOTCS IPOTUBOIIOJIOKHBIMU; (POPMYIIMPOBAThH OIPEEIICHHs TapauielorpaMma,
Tpamnenuu, paBHOOSAPEHHON U IPSIMOYTOJILHOM Tpareluii, IpsIMOyTroJibHUKa, poMOa, KBaapara; n300paxarb U
pacro3HaBaTh 3TH YEThIPEXYTOJbHUKH; (OPMYJINPOBATh U JOKA3bIBaTh YTBEPXKACHHUS 00 UX CBOWCTBAX U
IIpU3HAKaX; penaTh 3a/1a4 Ha BBIUMCIEHHE, JO0KAa3aTeNbCTBO U IOCTPOEHHE, CBA3AHHBIE C STUMH BUIaMU
YeThIPEXYTOJbHUKOB; OOBSACHATH, KAKHE JIB€ TOUKU HA3bIBAKOTCSI CHMMETPHUUHBIMU OTHOCUTEIBHO IPSAMOM (TOUKH),
B KakoM ciy4ae (urypa Ha3bIBaeTCsi CHMMETPHUYHOW OTHOCHTEIBHO MPSIMOM (TOYKH) M YTO TaKOE OCh (LIEHTP)
CUMMETpPUHU (UTYpBI; IPUBOAUTH pUMEPHI HUTYp, 00IaJar0IUX 0CEBOH (LIEHTPaAJIbHOW) CUMMETPUEH, a TakKe
IIPUMEPBI OCEBOM U IEHTPAIbHOW CUMMETPUH B OKPY:KaOIllel HaC 00OCTaHOBKE

IInomanp
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OOBACHATH, KaK IPOU3BOJUTCS U3MEPEHNUE IJIOLIA/Ieil MHOTOYTOJIbHUKOB, KAKUE MHOTOYTOJIbBHUKU HAa3bIBAIOTCS
PaBHOBCIMKHNMU U KAKUC PaBHOCOCTABJIICHHBIMU Ci)OpMy.]II/IpOBaTI) OCHOBHBIE CBOICTBA HHOHI&IICﬁ U BBIBOJUTH C UX
MOMOILBIO (hOPMYJIBI ITONIA/IEH MPAMOYTOJIBHUKA, MTapajuleorpaMma, TpeyrojibHIKa, Tpaneuuu; GopMyIupoBaTh
Y JIOKa3bIBaTh TEOPEMY 00 OTHOIIECHHUH IUIOIIACH TPEyroJbHIKOB, MMEIOIINX TI0 PABHOMY YIIy; (hOpMYyIHpPOBATh U
NoKa3bIBaTh Teopemy [Indaropa n o6patHyto eif; BIBOIUTH popmyny ['epoHa ams miomiaam TpeyroibHUKa; penaTh
3aJl1a4M Ha BBIUMCJIEHHE U JOKa3aTeNIbCTBO, CBSI3aHHBIE ¢ JopMyaamu miomaaei u reopemoil [udaropa

IToxoOusIEe
TPEYTrOIbHUKHU

19

OOBACHATH MOHATHE MPOMOPIIMOHATIEHOCTH OTPE3KOB; (POPMYIHPOBATH ONPEIEIEHUs MTOAOOHBIX TPEYTOJIbHUKOB U
kod(purmenta moaoous; GopMyaIupOBaTh U T0KA3bIBATh TEOPEMBI: 00 OTHOIICHUH TLIOMIAIeH TOA00HBIX
TPEYTOJILHUKOB, O MPU3HAKaX NOJ00Ms TPEYTroJbHUKOB, O CPETHEH JTMHUN TPEYTOJIbHUKA, O IepeceuyeHUH MeIaH
TPEYroJbHUKA, O MPOMOPLUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM TPEYTOJbHUKE; 00BACHATh, YTO TAKOE METO/]
no/100us B 3a/1a4ax Ha IMOCTPOEHUE, U IPUBOAUTH IPUMEPBl IPUMEHEHHUS 3TOT0 METO/1a; OOBACHATh, KAK MOXKHO
UCIIOJIb30BaTh CBOMCTBA MMOJ00HBIX TPEYTOJILHUKOB B U3MEPUTEIBHBIX pad0TaX Ha MECTHOCTHU; OOBACHATH, KaK
BBECTH MOHATHE MOA00MS I IPOU3BOIBHBIX (DUTYP; (POPMYIUPOBATH ONpPEEIeHNE U WILTIOCTPUPOBATh MOHITUS
CHHYCa, KOCUHYCa U TaHT'€HCa OCTPOTO YIJla MPSIMOYTOJIbHOTO TPEYroJbHUKA; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO U 3HAUEHUSI CUHYCa, KOCUHYCa U TaHreHca i yriaos 30°, 45°, 60°; pemaTth
3aJ1a4yM, CBA3aHHbIE C TO00MEM TPEYTOJbHUKOB, /JIs1 BEIYUCICHUS 3HAU€HUI TPUTOHOMETPUYECKUX (YHKITUI
HCI0JIb30BaTh KOMIIBIOTEPHBIE POTrPaMMBbl

OKpy>KHOCTb

17

HccnenoBaTh B3aIMHOE PacIiOIOKEHHUE MIPSIMOI U OKPY’KHOCTH; (POPMYJIMPOBATh OIPEENICHIE KacaTeIbHOM K
OKPY>KHOCTH; (OPMYJIMPOBATh U JOKa3bIBaTh TEOPEMbI: O CBOMCTBE KacaTelIbHOM, O MPU3HAKE KacaTelbHO, 00




OTpe3Kax KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOM TOUKHU; (POPMYIHUPOBATH MOHATHS LEHTPAIILHOTO yIJla ¥ IPagyCHON
MEpBI TyT'H OKPYKHOCTH; (POPMYIHPOBATH U TOKA3bIBATH TEOPEMBL: O BIIMCAHHOM YTJIE, O IPOU3BEICHUN OTPE3KOB
IepeceKaroIuxcst Xopa; GopMyIMpOBaTh U I0OKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMU TOUKAMHU
TPEYroJbHHUKA: O OUCCEKTPHUCE yIiIa U, KaK CIEICTBUE, O IEPECEYCHNH OMCCEKTPUC TPEYTOJILHUKA; O CEPEINHHOM
NEPIEHIUKYIIAPE K OTPE3KY U, KaK CIEICTBUE, O IIEPECEUCHUN CEPEIUHHBIX IEPIEHANKYIIAPOB K CTOPOHAM
TPEYroJbHHUKA; O TIEPECEUYCHUH BBICOT TPEYroJIbHUKA; (POPMYITUPOBATH OMPEACIICHHS OKPYKHOCTEH, BIMCAHHON B
MHOT'OYTOJIbHUK M OMMCAaHHON OKOJIO MHOTOYT'OJIBHUKA; (POPMYJIMPOBATH M JOKAa3bIBaTh TEOPEMBI: 00 OKPYXKHOCTH,
BITMCAHHOH B TPEYTrOJIbHUK; 00 OKPY)KHOCTH, OITUCAHHOM OKOJIO TPEYTrOJIbHHUKA; O CBOMCTBE CTOPOH OMUCAHHOTO
4eThIPEXYTOJbHUKA; O CBOWCTBE YIJIOB BIIMCAHHOT'O YETHIPEXYTOJIbHUKA; peLIaTh 3a/1a4l Ha BHIYHUCIICHUE,
J0Ka3aTeJIbCTBO U MIOCTPOEHUE, CBA3aHHBIE C OKPYKHOCTBIO, BIIMCAHHBIMU M OIIMCAHHBIMU TPEYTOJIbHUKAMH U
YeTHIPEXYTOIbHUKAMHE; UCCIIEA0BATh CBOMCTBA KOH(PHUTypaIHid, CBI3aHHBIX C OKPY>KHOCTBIO, C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMM

IToBTOpEHME. 4y
Pemenne 3amaq
Hmozo 68 u
9 knacc
[ToBTOpEeHue Kypca
2y
3a 8 xiracc
q)OpMy.HI/IpOBaTI) OHpeI[eJIeHI/Iﬂ nu I/IJIJIIOCTpI/IpOBaTI) IIOHATHUA BCKTOpa, €ro JJINHHBI, KOJIJII/IHeapHI)IX n paBme
Bekrops! 84 BEKTOPOB; MOTUBUPOBATH BBEJICHHUE MOHSATHI U JEHCTBHI, CBA3aHHBIX C BEKTOPAMH, COOTBeTCTvaIOH.II/IMI/I
HpI/IMepaMI/I, OTHOCSIIINUMHUCA K (1)I/I31/I‘I€CKI/IM BeKTOpHI)IM BCJIIMYHNHAM, HpI/IMerlTB BGKTOpI)I 1 ICUCTBUA HAJd HUMHN
TIPH PEIICHUY T€OMETPUUYECKUX 3a7a4
O6T)$[CH$[TI> 158 I/IJ'IJ'IIOCTpI/IPOBaTI) IIOHATUA HpﬂMOYTOJ'H)HOI\/'I CHUCTEMBI KOOpI[I/IHaT, KOOpI[I/IHaT TOUYKU U KOOpI[I/IHaT
MeTton KoopAHHAT 10u BEKTOPA; BHIBOJAUTH U UCTIOIB30BATh MPHU PEIICHUH 331a4 GOpMYIIbI KOOPIAUHAT CEPEANHBI OTPE3Ka, JITUHBI BEKTOPA,
pAacCTOSIHUS MEXY IBYMs TOUKAMH, YPABHEHUS! OKPYKHOCTH M IIPSIMOU
CoOTHOMWCHIS dopMyIHpoBaTh U WIUTFOCTPUPOBATH OMpeIeNieH!s] CHHYCa, KOCUHYCa, TaHTeHca U KoTaHreHca yrioB ot 0 1o 180°;
MESKITY CTOPOHAMH BBIBOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U OPMYJIbI IPUBEACHUS; (POPMYIHPOBATh U JTI0Ka3bIBATh
" yriamn TEOPEMBbI CHHYCOB U KOCUHYCOB, PUMEHSTH X MPU PEIICHUU TPEYTOIbHUKOB; OOBICHATh, KaK UCIOIb3YIOTCS
N 114 TPUTOHOMETpPHUYECKHE (DOPMYITBI B U3MEPHUTEILHBIX pad0TaX HA MECTHOCTH; (hOPMYJIMPOBATH ONPE/ICIICHUS yTiia
CKanspHoe MEX1y BEKTOpaMU U CKAISIPHOTO MPOU3BEICHHSI BEKTOPOB; BHIBOAHTH (popMynvy CKaJISIPHOTO TIPOU3BEICHUS Yepe3
IPOH3BEICHHE KOOPJMHATHI BEKTOPOB; (HOPMYIUPOBATH 1 OOOCHOBBIBATH YTBEPKICHUE O CBOMCTBAX CKAIIPHOTO MTPOU3BEICHNS,

BEKTOPOB

HCIIOJIb30BAThb CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB IIPU PCHICHUH 3a1a4




JliiHa OKPY>KHOCTH
U IUIOIIAJb Kpyra

12y

dopMmyIrpoBaTh ONpeaeeHIe MPAaBUILHOIO0 MHOTOYTOJIbHUKA; (POPMYJIMPOBATh U JOKAa3bIBaTh TEOPEMBI 00
OKPY>KHOCTSIX, OIIMCAHHOM OKOJIO IPaBHJIbHOTO MHOI'OYTOJIbBHUKA U BIIMCAHHOM B HET'O; BHIBOJUTD U UCIOJIb30BaTh
(GbopMyIIbI 1Sl BBIYUCIICHUS TUIOMIAN MPABUIBLHOIO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajinyca BIMCAHHON
OKPY>KHOCTH; peliaTh 3a/1a4y Ha IIOCTPOCHHUE NMPABUILHBIX MHOTOYTOJIbHUKOB; OOBSCHATDh TOHSTHS JJTUHBI
OKPY>KHOCTH U ILJIOLIAAH KPYTa; BEIBOJUTE (DOPMYJIbI JIJIs1 BBIYMCIICHUS JJIMHBI OKPYKHOCTH U JUTUHBI TYTH,
TUTOIIAM KPYyTa U IUIOMAAH KPYTrOBOTO CEKTOpa; MPUMEHSTh 3TH ()OPMYJIBI IPU PEIICHUH 3a/1a4

JBrxeHus

64

O6”b${CH$ITB, YTO TaKO€ OTO6pa)KeHI/Ie IUIOCKOCTH Ha ce0s U B KAKOM CJIyda€ OHO Ha3bIBACTCA IBHKCHHUEM
IIJIOCKOCTH, 06’]351CH$ITB, YTO TAaKOC 0CCBasA CUMMCTPUA, ICHTPAJIbHAA CUMMCTPUS, HapaJIJICJIBHHﬁ NEepCHOC 1
IIOBOPOT, O6OCHOBBIBaTB, YTO 3TH OTO6pa)KeHI/I$I IJIOCKOCTH Ha ceOs SIBIISAIOTCSA JABUXKCHUSAMU, O6’B$ICH5[TB, KaKOBa
CBsA3b MCXKAY ABMIKCHUAMU U HAJTOKCHUAMU; WJUIIOCTPUPOBATE OCHOBHBIC BU/IbL ﬂBHX(CHHﬁ, B TOM 4YHUCJIC C
IIOMOIBbIO KOMITIbOTCPHBIX IIPOIr'paMM

HauannHbie
CBEICHUS U3
CTEPEOMETPUHU

8y

OOBACHATD, UYTO TAKOE MHOTOTPaHHUK, €r0 IPaHu, pEOpa, BEPILIMHBI, JUaroHajliu, KaKOi MHOIOTPAHHUK Ha3bIBAETCS
BBIMYKJIBIM, YTO TaKOe N-yroiibHas mpu3Ma, e€ OCHOBaHUS, OOKOBBIE I'paHu U OOKOBBIE pEOpa, KaKkas mpusmMa
Ha3bIBAETCS MPSAMOM U Kakasi HAaKJIOHHOM, YTO TaKO€ BHICOTA IIPU3MBI, KaKasi IpU3Ma Ha3bIBAETCs
napajuieNIenuneIoM 1 KaKkoil mapaienenurie]] Ha3blBaeTcsl IPSIMOYTOJIbHBIM; (POPMYITUPOBATH U OOOCHOBBIBATD
YTBEPKACHUS O CBOMCTBE JUaroHajiell napasuiesenuinesia u o KBajapare JuaroHajld NpsMOYyrojbHOTO
napajuieNienuneaa; 00bACHATh, YTO Takoe 00BEM MHOTOTPAHHUKA; BBIBOAUTH (C MOMOIIBIO npuHIMna KaBanbepn)
bopMyiry 00bEMa IPAMOYTOIBHOTO TIAapaJUICIICITUIIE1a; O0BICHATh, KAKOH MHOTOT'PaHHUK HA3bIBACTCS MHUPAMUION,
YTO TaKOE€ OCHOBAaHUE, BEPILIMHA, OOKOBBIEC T'paHu, O0OKOBBIE PEOpa U BHICOTA MTUPAMUIBI, KaKasi MUpaMuIa
Ha3bIBAETCs MPABUIILHOM, UTO Takoe anodema npaBuiIbHON MUPaMUIbl, IPUBOAUTH POpMYTy 00bEMA MUpPaMUIbL;
OOBSICHATH, KAKOE TEJI0 Ha3bIBAETCS LIMJIMHJIPOM, YTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS, pajuyc, O0OKoBas
MOBEPXHOCTh, 00pa3ymolre, pa3BEpTka OOKOBON MOBEPXHOCTH, KAKUMHU (POpMYJIaMU BBIPAXKaOTCs 00BEM U
IUI0IIAb OOKOBOI MOBEPXHOCTH LIMIIMHAPA; OOBACHATH, KAKOE TEJIO0 HAa3bIBAETCA KOHYCOM, UTO TAKOE €ro OCh,
BBICOTA, OCHOBaHWE, OOKOBAsi MOBEPXHOCTh, 00pa3yroiue, pa3BépTka OOKOBON MOBEPXHOCTH, KaKUMHU (HOpMyIaMu
BBIpa)XKaIOTCs 00bEM KOHYCA U IIONIA/Ib OOKOBOM MOBEPXHOCTH; OOBACHATH, KaKasi TIOBEPXHOCTh Ha3bIBAETCS
cdepoit 1 KaKoe TEJI0 Ha3bIBAETCs IapOM, UTO TaKOEe Pauyc U AuaMeTp cdepsl (1apa), KakuMu GopMysiaMu
BBIpA)XAIOTCS 00BEM I1apa U IIoLaab chepbl; n300pakaTh U paclo3HaBaTh Ha PUCYHKaX MPU3MY,
napajuieJienunes, tupaMuay, IWIKHIP, KOHYC, IIap

006 akcuomax
TUTAHUMETPUH

24

IToBTOpEHUE.
Pemnrenue 3anau

9y

HToro

68 u




YMK Mepsasik A. I'., ITonoucknii B. b., Pabunosuu E. M., SIxkup M. C.

Conepxanue
MaTepHaJja

Koanuect
BO YaCOB

XapaKTepl/ICTI/IKa OCHOBHBIX BUI10B J€ATCJILHOCTH YYCHUKA

8 Knacc

YeThIpexyroabHUKU

22

llosachams, 4TO Takoe YEThIPEXYroabHUK. ONMUCHIBATH AJIEMEHTHI YETHIPEXYTOIbHUKA.

Pacnoznasams BbIyKIIbIE U HEBBITYKJIbIE YETHIPEX YT OJILHUKH.

H300pasicams ¥ HAXOIUTh HA PUCYHKAX YETHIPEXYTOJIbHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.

Dopmynuposams:

onpedeneHus.; TapaJlJIeIorpaMMa, BbICOTHI TapajieIorpaMMa; psIMOYToJIbHUKA, poM0a, KBaJparta; CpeiHel JINHUU
TpPEYroJbHUKA; TPANELUH, BBICOTHI TPANeUu, CPEAHEN JTMHUU TPANELUn; HEHTPATbHOTO yIiia OKPY>KHOCTH,
BIIMCAHHOTO YIJIa OKPY>KHOCTH; BIMCAHHOTO M OMKMCAHHOTO YEThIPEXYTOIbHUKA,

ceoticmea: mapanieirorpaMma, IpsSMOyrojibHUKa, poM0a, KBaapaTa, CpEAHHUX JIMHUN TPEYTroJIbHUKA U TPAeIHH,
BIHCAHHOTO YTJIa, BIUCAHHOTO M OMKMCAHHOTO YETHIPEXYTOJIbHUKA;

npus3HaKu. MapaiienorpaMmma, npsMoyrojabHUKa, poM0Oa, BIMCAHHOTO U OMIMCAHHOTO YEThIPEXYTObHHKA.
/loka3zvlieams: TEOPEMBI O CyMME YTJIOB YETHIPEXYTOJIBHUKA, O TPaJyCHONW Mepe BIIMCAHHOTO YIJIa, O CBOMCTBAaX U
MpHU3HAKaX MapauienorpaMmma, npsMoyroabHUKa, poM0Oa, BIIMCAHHOTO U OMHCAHHOTO YEThIPEXYTOJIbHUKA.
IIpumenamo n3y4eHHbIE ONPEIEICHMS], CBOMCTBA M MPU3HAKH K PEHICHUIO 3a/1a4

ITogobue
TPEYTOJIbHUKOB

16

Dopmynuposamy:

onpeoeneHue TIO00HBIX TPEYTOJIbHUKOB;

ceoticmea: MeIMaH TPEyrolbHHUKA, OMCCEKTPUCHI TPEYTOJbHUKA, IEPECEKAIOIINXCS XOP/I, KacaTeIbHOM U CEeKYIIEH;
npu3Haxky Moao0us TPEyroJIbHUKOB.

Jlokaszvleamo.:

meopemvl: Daneca, 0 MPOMOPIHOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEANAH TPEYTOJIbHHUKA, OUCCEKTPHUCHI
TPEYroJIbHUKA;

ceolicmea. IEPECEKAIOIINXCS XOP, KacaTeJIbHOW U CEKYILEH;

npus3Haxy Moao0us TPEyroJIbHUKOB.

IIpumenamo V3y4eHHbIE ONPEIETICHMs], CBOMCTBA M MPU3HAKH K PEIICHUIO 3a/1a4

Pemenne
MPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB

14

Dopmynuposamy:

onpedeieHus; CHHyca, KOCHHYCa, TAHT€HCa, KOTAHTE€HCA OCTPOTO YIJia MPSIMOYTOJIBHOTO TPEYTOJIbHHKA;
c601CMeEa. BHIPAKAIOIINE METPUIECKUE COOTHOIIEHHUS B MMPSMOYTOJIbHOM TPEYTOJIbHUKE U COOTHOIIECHUS MEXKITY
CTOPOHAMU U 3HAYCHUSIMH TPUTOHOMETPHUECKUX (PYHKIIHHA B MPSIMOYTOIHHOM TPEYTOJIbHHKE.

3anucvieamv TPUTOHOMETPUIECKHE (HOPMYJTBI, BRIPAKAIOIITUE CBS3h MEXKITY TPUTOHOMETPHUUIECCKUMU () YHKIIMSIMHU




OJTHOTO U TOTO K€ OCTPOro yTJIa.
Pewams npsiMOyTroJibHbIE TPEYTOJILHUKH.

Jlokazvlieamo.:

meopemy 0 METPHUECKUX COOTHOIICHHSIX B IPSIMOYTOJILHOM TpeyroiibHuKe, Teopemy [udaropa;

@ opmyvl, CBA3BIBAIONINE CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC OHOTO M TOTO e OCTPOTO yrIiia.

Bvi600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYEHUSI CUHYCA, KOCUHYCA, TAHE€HCA U KOTaHTeHca JIJIst
yriioB 30°, 45°, 60°.

Ilpumensamo U3ydeHHBIE ONPEACICHUS, TEOPEMbI H (POPMYIIBI K PEIICHUIO 3a]1a4

MuoroyronsHuku. | 10 Tlosicnams, 9TO TaKOE TUIONIAh MHOTOYTOJIbHHKA.

[nomans OnuceiBaTh MHOTOYTOJIBHUK, €TI0 3JIEMEHTHI; BBIMTYKJIbIC U HEBBITYKJIbIE MHOTOYTOJLHUKH.
MHOTOYTOJIbHUKA N3006paxaTh 1 HAXOUTH HA PUCYHKAaX MHOTOYTOJIBHHUK M €T0 3JI€MEHThI; MHOTOYTOJIbHUK, BITMCAHHBIH
B OKPYXHOCTb, 1 MHOTOYTOJIbHHUK, OITICAHHBIN OKOJIO OKPY>KHOCTH.

Dopmynuposams.
onpeoeieHus; BIMCAHHOTO ¥ ONMMCAHHOTO MHOTOYT'OJIbHUKA, TUTOIIA I MHOTOYTOJIbHUKA, PABHOBEITMKUX
MHOTOYT'OJIbHUKOB;
OCHOBHbIe C80licMEa TUTONIAI MHOTOYTOJIbHUKA.
/loka3zvlieams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-YTOJIbHUKA, IIOMIAIN MPSIMOYTOJIbHUKA, TIOIIATN
TPEYroJbHUKA, TUTOIIAIU TPATICIUH.
IIpumenamo V3ydeHHbIE ONPEACTICHUS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a/1a4
IToBTOpEeHUne
6
Hroro 68u
9 knacc
Dopmynuposamy:
onpeoenienus; CAHyca, KOCUHYCa, TAHT€HCa, KOTAHTeHCa yriia OT 0 10180
€601icma0o CBS3M JUTMH TUaroHalel U CTOPOH MapasuieorpaMma.
Pertteriiie Dopmynuposamsv U Pa3bICHITH OCHOBHOE TPUTOHOMETPUICCKOE TOKIECTBO. BEIUMCIIAT 3HAUCHUE
16 TPUTOHOMETPUYECKON (DYHKIIMH YTJia 0 3HAYSHHUIO OJTHOM U3 €T0 3a/IaHHBIX (QYHKITHA.
TPEYTOJIHHUKOB

Dopmynuposams N 10Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEJICTBHS U3 TEOPEMBI KOCUHYCOB U CHHYCOB, O
IJIOUIAIA OMMCAHHOTO MHOT'OYTOJIbHHKA.

3anucvieams 1 JOKa3bIBaTh (HOPMYIIBI Il HAXO0XKIEHUS TUIOIIA I TPEYroJIbHUKA, PaInyCOB BIIMCAHHOMN U
ONMCAHHOM OKPYKHOCTEH TPEYTOJIbHHKA.




Ipumenamo V3ydeHHbIE ONPEAETICHUS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a/1a4

llosachams, 4TO TaKOE LIEHTP U LIEHTPAJIbHBIN YTOJ1 IPaBUJIBHOI'O MHOTOYTOJIbHUKA, CEKTOP M CErMEHT Kpyra.
Dopmynuposams:

onpeoesieHue TIPaBUIILHOTO MHOTOYTOJIbHUKA;

ceoticmea MPABUIBHOIO MHOTOYTIOJIbHHKA.

/loxazvieams CBOWCTBA PABUIIBHBIX MHOTOYI'OJIbBHUKOB.

[IpaBunbHBIE 8

MHOFOYTOJTHHHKH 3anucvieamo 1 pa3bIACHATH POPMYIIBI JJIMHBI OKPYKHOCTH, TUIOIIATU KPYTa.
3anucvieams M 10Ka3bIBaTh GOPMYIIBI JUIMHBI JYTH, TUIOIAAN CEKTOPA, (POPMYIIBI ISl HAXO0XKIECHHUS panyCcoB
BIIMCAHHOW U OMHMCAHHOMN OKPY>KHOCTEW MPABHUIIBHOTO MHOTOYTOJIbHHKA.
Cmpoums C TIOMOIIBIO UPKYJIIS ¥ IMHEHKH MTPABWIIBHBIE TPEYTOJIbHUK, YETHIPEXYTOIBHUK, IIECTUYTOJIbHHUK.
IIpumenamo v3ydeHHbIE ONPEAETICHUS, TEOPEeMbI U (POPMYJIBI K PEIICHUIO 3a/1a4
Onucvieams PSIMOYTOJBHYIO CHCTEMY KOOPIWHAT.
Dopmynuposams: onpeaeneHne ypaBHeHU GUTYpPbI, HEOOXOAUMOE U JOCTaTOUHOE YCJIOBUS MapallIeIbHOCTH IBYX

JexapToBbl TIPAMDIX.
KOOPHATEI Ha 11 3anucvieamsv 1 1OKA3BIBATh (DOPMYIIBI PACCTOSIHUS MEKIY ABYMsl TOUKaMHU, KOOPMHAT CEPE/IHbI OTPE3KA.
1OCKOCTH Buvisooums ypaBHEHHE OKPYKHOCTH, 00IIIee ypaBHEHUE NPSIMOK, YPAaBHEHHE MIPSMOM C YIIIOBBIM K03 PHUIIECHTOM.
/loka3zvieams HEOOXOTUMOE U TOCTATOYHOE YCIOBHUE MAPAIICIBHOCTH JIBYX MPSIMBIX.
IIpumensmob N3ydeHHBIE ONPEEIICHHS], TECOPEMBI U (HOPMYJIBI K PEHICHHUIO 3a1a4
Onucwviéamsb TIOHATUS BEKTOPHBIX U CKAJSIPHBIX BeIHUWH. WIImocTpupoBarh MOHATHE BEKTOPA.
Dopmynuposamy:
onpedeieHus; MOIYJs BEKTOPa, KOJTTHHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAMHAT BEKTOPA, CyMMBbI
BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTHBOIIOIOKHBIX BEKTOPOB, YMHOXKCHHS BEKTOpPA HA YUCIIO, CKAIIPHOTO
MIPOU3BEICHUS BEKTOPOB;
ceollcmea: paBHBIX BEKTOPOB, KOOPAWHAT PaBHBIX BEKTOPOB, CII0KEHHUSI BEKTOPOB, KOOPIMHAT BEKTOPA CYMMBI H
BexTopst 12 BEKTOpa Pa3HOCTH JIBYX BEKTOPOB, KOJTHHEAPHBIX BEKTOPOB, YMHOXKEHUS BEKTOPA HA YHCIIO, CKATISPHOTO

MIPOU3BEICHUS JBYX BEKTOPOB, MEPIICHINKYISIPHBIX BEKTOPOB.
/Jloka3vieams TEOPEMBI: 0 HAXOXKJIECHUH KOOPIMHAT BEKTOPa, 0 KOOPAMHATAX CYMMBI U Pa3HOCTH BEKTOPOB, 00
YCIIOBHH KOJJTMHEAPHOCTHU JBYX BEKTOPOB, O HAXOXIECHUH CKAJISIPHOTO MPOU3BEACHNUS JIBYX BEKTOPOB, 00 YCIOBUHU
MePIEeHIUKYISIPHOCTH.
Haxooums xocuHyc yriia MeXIy ABYMS BEKTOPAMH.
Ipumensamo V3ydeHHBIE ONPEICTICHIS, TEOPEMBI U (DOPMYITBI K PEIICHUIO 3a1a4

TcomerpHuecKie IIpusooums ipuMepsI ipeoOpazoBanus GUryp. }

13 OnwuceiBath MpeoOpa3oBanus GUTYp: MapaieTbHBIA IEPEHOC, OCeBasi CHMMETPHS, IICHTPAIbHAS CUMMETPUS,
npeoOpa3oBaHUs

MIOBOPOT, TOMOTETHS, T0J100ue.




Dopmynuposams:

onpedeieHus. IBIKEHUS; PaBHBIX (PUTYp; TOYEK, CAMMETPHUYHBIX OTHOCUTEIIBHO NPSIMOM; TOYEK, CAMMETPUYHBIX
OTHOCHUTENIbHO TOYKH; (PUTYpbI, UMEIOLIEH 0Ch CUMMETPUU; (GUTYPBHI, UMEIOIIECH EHTP CUMMETPUH; TOT0OHBIX
uryp;

ceoticmea: NBWXEHUS, apaieIbHOrO MEPeHOca, 0OCEBOM CUMMETPUHU, IEHTPaIbHOM CHMMETPHUHU, TOBOPOTA,
TOMOTETHUH.

/loka3zvlieams TEOPEMBI: O CBOMCTBAX MapaJlICIbHOTO MEPEHOCa, OCEBON CUMMETPHUH, LICHTPAIILHON CUMMETPHH,
MOBOPOTA, TOMOTETHH, 00 OTHOIICHUH IIIOLIa Iei MOT0OHBIX TPEYTOJIbHUKOB.

[ToBTOpEHME. 8
Pemmenue 3agau
Hroro 68 u

YMK Mepsasik A. I'., [lononckuii B. b., Pabunosuu E. M., SAxup M. C.

8 knace
No Coneprkanne Marepuana KomnuectBo Kontponbnbie
4acoB paboThI

1 YeTbIpexyroapHUKN 22 1
2 [Tono6ue TpeyroJbHUKOB 16 1
3 Pemenne npsMOyronbHbIX TPEYTrOJIbHUKOB 14 1
4 MHuoroyronasHuky. [lnomans MHOTOyroJabHUKA. 10 1
5 [ToBTOpCHME 6

Bcero 68 uwacos 4




9 kJ1acc

Ne Copepkanue marepuana KommuectBo KoHntposbhbie
4acoB paboThI
1 Pemenue TpeyroibHUKOB 16 1
2 [IpaBuIBEHBIE MHOTOYTOJIBHUKH 8 1
3 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH 11
4 BexTopsl 12 1
5 I'eomeTpuyeckue npeodpa3oBaHuUsI 13 1
6 [ToBTOpEeHME 8
7 Bcero 68 yacoB 4
JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues u ap.
7 kiacce
No Conepxanue marepuana KonuuectBo KonTposbhbie
4acoB paboTHI
1 HauanbHble reomeTpruecKue CBEIEHUs 13 1
2 TpeyronbHUKH 19 1
3 [TapamiensHbIe IPSIMBIC 13 1
4 CooTHoIIEHNS MEXly CTOPOHAMU U YTIIaMHu 20 1
TpEeyroJbHUKA
5 [ToBTOpEHHE 3
Bcero 68 gacoB 4




8 kiaacc

Ne Copepkanue marepuana KommmuectBo KoHntposnbHbie
4acoB paboThI

1 YeTbIpexyroJbHUKU 14 1
2 ITnomane 14 1
3 [TooOHBIE TPEYTOIBHUKH 19 1
4 OKpy>KHOCTb 17 1
5 [ToBTOpEHME 4

Bcero 68 yacoB 4

9 kaacce
No Copaeprxanue marepuana KonuuectBo KonTposbabie
4acoB paboThI

1 BekTops! 8 1
2 Merton koopauHaAT 10 1
3 CooTHOIIEHHs MEX1Yy CTOPOHAMHU U YIilaMu 11 1

TpeyroibHuKa. CKaIIpHOE MPOU3BEICHIE BEKTOPOB
4 JlnnHa okpyxHocTH. [Imomans kpyra. 12 1
5 JIBmkeHme 6
6 HauanbHble CBeIGHUSI U3 CTEPEOMETPUHU 8
7 006 akcuoMax MJIaHUMETPUU 2
8 | IToBropenue 11
9 Bcero 68 yacoB 4
















