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Pabouas nporpamma npeaMera «MaTteMaTuka» 5-9 Kiaccol

I[lnanupyeMbie pe3ybTaTbl OCBOEGHHUSI O0y4YalOIIMMHCS OCHOBHOH 00pa3oBaTe/IbHOI
MPOrpaMmMbl OCHOBHOI'0 00111ero 00pa3oBaHusl.
[Tnanupyemble pe3yabTaThl OMUPAIOTCS Ha BEAYLIHME IIeJIEBbIe YCTAHOBKU, OTpa)Karoliue

OCHOBHOM, CYIIHOCTHBIM BKJIaJl KQXKI0W M3y4aeMoil MporpaMMbl B pa3BUTHE JTMYHOCTH 00ydaro-
IIHAXCS, UX CIIOCOOHOCTEMN.
B cTpykType miaHupyeMbIX pe3ysIbTaTOB BBIACIACTCA CIECIYIOLINE MPYIIIIbL:

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEeIbHON MPOTPAMMBI:
1. Poccuiickas rpaxaaHcKas UACHTUYHOCTD (MaTPUOTU3M, yBakeHHE K OTEUYecTBY, K MPOILLIOMY
U HACTOSIIEMY MHOTIOHALlMOHAJIBLHOrO Hapoga Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JOJIa IE-
pen Poaunoil, unentupukanus cedbs B kKadecTBe rpaxaaHuHa Poccuu, cyObeKTHBHAs 3HaAuu-
MOCTb HCIIOJIb30BaHMUS PYCCKOTO S3bIKa M SI3BIKOB HAponoB Poccuu, oco3HaHME M OLIyLICHHE
JIMYHOCTHOW CONPUYACTHOCTH CyapO€ poccHicKOro Hapona). Oco3HaHUE STHUYECKOW MpUHAN-
JIEKHOCTH, 3HAaHUE UCTOPUH, SA3bIKA, KYJIBTYpPbl CBOErO HAPOAA, CBOETO Kpasi, OCHOB KYJIBTYPHOI'O
Hacyenusi HapoJoB Poccun u yenoBedecTBa (MAEHTUYHOCTh YEJIOBEKA C POCCUNMCKON MHOTOHA-
LAOHAIBHOU KYJIbTYpPOH, COIPUYACTHOCTh MCTOPUU HAPOAOB U TOCYNApPCTB, HAXOAUBILIUXCS HA
TeppUTOpUU coBpeMeHHOM Poccum); mHTEpHOpHU3anus T'YMaHUCTHUECKUX, IEMOKPATUYECKUX U
TPaJULMOHHBIX IIEHHOCTEHl MHOIOHAIIMOHAJIBHOIO poccuiickoro obmectBa. Oco3HaHHOE, yBa-
KHUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOLIEHUE K UCTOPUHU, KYJIbTYpe, PETUTUH, TPAAULIUAM, S3bI-
KaM, LEHHOCTAM HapoaoB Poccuu u Hapo0B Mupa.

2. TOTOBHOCTh U CIIOCOOHOCTH OOYYAFOIIUXCS K CAMOPA3BUTHIO M CaMOOOPAa30BAHHUIO HA OCHOBE
MOTHBAIIMH K O0YYEHUIO U TIO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BHIOOPY M TIO-
CTPOCHHIO JaibHEHIIeld MHAUBUIYATbHON TPaeKTOPUU OOpa3oBaHMS Ha 0a3e OPHUEHTUPOBKU B
Mmupe npodeccuid U MpodeCCHOHATBHBIX MPEANOYTCHUN, C YIeTOM YCTOMUYMBBHIX MO3HABATEINb-
HBIX HHTCPECOB.

3. PazBuroe MopanbHOE CO3HAHNE U KOMIETEHTHOCTh B PELIEHUH MOPAJIbHBIX IPOOIeM Ha OCHO-
B€ JIMYHOCTHOT'O BHIOOpa, (POPMHUPOBAHNME HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOT'O MOBEACHUS,
OCO3HAaHHOTO U OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM IMOCTYNKaM (CIIOCOOHOCTH K HpaB-
CTBEHHOMY CaMOCOBEPILEHCTBOBAaHHUIO; BEPOTEPIUMOCTD, YBAKUTEIbHOE OTHOUICHHE K PENUTH-
O3HBIM YYBCTBaM, B3IJIAJ1aM JIIOJEH WM UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX HOPM MOpaJii, HpPaB-
CTBEHHBIX, JYXOBHBIX HUJ€AJIOB, XPAaHUMBIX B KYJIbTYpPHBIX Tpaaulusx HaponoB Poccuu, rotos-
HOCTh Ha MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHWYEHHIO B MOCTYIKaX, MOBEACHUU, PACTOUH-
TEJILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTD MPEACTABICHUH 00 OCHOBAaX CBETCKOM STHKH,
KYJIBTYpBl TPAJAULUOHHBIX PEIUTUN, UX POJIM B Pa3BUTHH KYJIbTYphl U UCTOpuH Poccuu u uerno-
BEYECTBA, B CTAHOBJIEHUH TI'PAXKJAHCKOIO OOIIECTBA M POCCHMCKON rocylapCTBEHHOCTH; MOHU-
MaHH€ 3HA4YeHHs HPAaBCTBEHHOCTH, BEPbl U PEJMTUHU B JKU3HU YEJIOBEKa, CEMbH M OOIIECTBA).
ChopMUpPOBaHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K YUEHHUIO; YBKUTEIBHOTO OTHOIICHUS K
TPYAY, HaJM4YUE ONBITA Y4aCTUs B COLMANBHO 3HAUMMOM Tpyne. Oco3HaHHe 3HAYCHMsI CEMbU B
KHU3HU YeJIOBEKa U OOILECTBa, IPUHATHE LIEHHOCTU CEMEWHOM JKU3HU, YBaXUTEIbHOE U 3a00TIH -
BOE OTHOILIEHUE K YWIEHAM CBOEH CEMBbH.

4. CchopMHpOBaHHOCTH LIETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKU M OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOLIETO COLMAIBHOE, KYJIbTYypHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT'0 MHUpa.

5. Oco3HaHHOE, YBOXKUTEIBHOE U 100pOKeIaTeIbHOE OTHOIICHUE K IPYTOMY YEI0BEKY, €ro



MHEHUIO, MUPOBO33pPEHHIO, KYJIbTYpPE, SI3bIKY, BEpPE, IPAKAAHCKON MO3UIUHU. [ 0TOBHOCTD U CHIO-
COOHOCTB BECTH JUAJIOT C IPYTHMH JIFOJBMH U JIOCTHTaTh B HEM B3aUMOIIOHUMAaHUA (MACHTH(DHU- Kalus
ce0s1 KaK MOJHOMPABHOIO CyObeKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pa3a nmapTHepa mno
AUAJI0Ty, TOTOBHOCTh K KOHCTPYHUPOBAHUIO 06p333 A0IyCTUMBIX crmoco0oB JAuajao-ra, TOTOBHOCTb K
KOHCTPYHPOBAHMIO ITPOLECCA JUAIOra KaK KOHBEHIIMOHUPOBAHWS HHTEPECOB, IIPOLIEAYP, TOTOBHOCTh U
CIIOCOOHOCTB K BEJCHUIO IIEPETOBOPOB).
6. OCBOEHHOCTH COIIMATBHBIX HOPM, IIPABUJI ITOBEICHUS, POJICH U (POPM COLMATBHOM KU3HU B
rpynmnax u coooiecTBax. Y4acTue B MKOJILHOM CaMOYIIPABIEHUU U OOIIECTBEHHOM KU3HU B
npejenax BO3pacTHBIX KOMIIETEHIIUH ¢ y4ETOM PErMOHAIBHBIX, 3THOKYIBTYPHBIX, COLIMATBHBIX
1 DKOHOMHUYECKUX ocoOeHHOocTel ((popMUpoBaHUE TOTOBHOCTH K YYaCTHIO B IIPOLIECCE YIIOPSI0-
YEHUsI COLMAIIBHBIX CBSI3€H M OTHOLICHUH, B KOTOPBIE BKIIOUEHBI M KOTOPBIE (POPMUPYIOT CaMU
y4aluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE MPaKAaHCKOE y4acTHE, TOTOBHOCTh Y4acTBO-
BaTh B XKU3HEACSITEIbHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO 00bEINHEHUS, IPOTYKTUBHO B3au-
MOJICHCTBYIOIIETO C COLIMAILHOM CPeIoi M COIUAIbHBIMU HHCTUTYTaMU; UACHTHUPHUKAIS ceOs
B Ka4eCTBE CYObEKTa COI[MAILHBIX MPe0Opa30BaHNil, OCBOCHUE KOMIIETEHTHOCTEH B cepe opra-
HU3AaTOPCKON AESITeNbHOCTH; HMHTEPUOPU3ALIHS LIEHHOCTEH CO3UAATEIHLHOIO OTHOIICHHUS K OKPY-
Karolle NeHCTBUTENbHOCTH, IEHHOCTEN COLMAIbHOIO TBOPUYECTBA, IEHHOCTH MTPOYKTUBHON
OpraHu3alii COBMECTHOM JI€ATEIbHOCTH, CAMOPEATN3alliu B TPYIIE U OpraHU3aI|H, [EHHOCTH
«Ipyroro» Kak paBHOIPABHOTO apTHepa, HopMUpOBaHHE KOMIIETEHIIMA aHATTN3a, POEKTUPO-
BaHUs, OPraHU3aLNH IS TEILHOCTH, pe(IEKCUN U3MEHEHH, CTTOCOO0B B3aMMOBBITOHOTO CO-
TPYJHUYECTBA, CIIOCOO0B peaan3aluu COOCTBEHHOIO JHAEPCKOT0 MOTEHIIHANA).
7. ChopMHUPOBAHHOCTD LIEHHOCTH 3/I0POBOT0 U O€30MacHOTO 00pa3a KU3HU; HHTEPHUOPU3ALIHS
MIPaBIJI MHAUBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO MOBEACHUS B UpPE3BhIYAITHBIX CUTYa-
LUSAX, YTPOXKAIOLIUX KU3HU U 370POBbIO JIt0/I€H, PaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha 10PO-
rax.
8. Pa3BUTOCTB 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOSHHE XY/I0KECTBEHHOTO HACIIEIUS HAPOIOB
Poccun u Mupa, TBOpUECKOM JesITeTbHOCTH S3CTETUYECKOr0 XapakTepa (CocoOHOCTh TOHUMATh
XYyJI0’)KECTBEHHBIE TPOU3BENICHNUS, OTPAXKAIOLIME Pa3Hble 3THOKYJIbTYPHbIE TPaJAULINK; cHOpMHU-
POBaHHOCTh OCHOB XY/J0KECTBEHHOH KYJIbTYPbl 00YJaOLINXCS KaK YaCTH UX 0OLIel TyXOBHOM
KYJIbTYpBI, KaK 0CO00T0 criocoda Mo3HaHUs XKU3HU U CPEACTBAa OpraHU3aluu OOIIEHUS; SCTETH-
YeCKO€, SMOLMOHATIBHO-IIEHHOCTHOE BUACHUE OKPYKAIOLIEr0 MUPA; CIOCOOHOCTh K AMOILHO-
HaJIbHO-IIEHHOCTHOMY OCBOEHUIO MUPA, CAMOBBIPAKEHUIO U OPUEHTALIMU B XYJ0KECTBEHHOM U
HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI; YBRKEHUE K HCTOPUH KYJIbTYpbl cBoero OTeuecTBa,
BBIPAKEHHOW B TOM YHCJI€ B TOHMMAHUU KPAcCOThI YEJIOBEKa; MOTPEOHOCTh B OOLIEHUH € XY0-
’KECTBEHHBIMH ITPOU3BEJCHUAMH, C(HOPMUPOBAHHOCTH AKTUBHOT'O OTHOIIEHUS K TPAJULIMAM Xy-
J0’KECTBEHHOU KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOMN IEHHOCTH ).
9. CchopMuUpOBaHHOCTH OCHOB 3KOJIOTMYECKON KYJIbTYpPbI, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTMYECKOT0 MBILUICHUS, HAIUYUE OIBITAa HYKOJIOTMYECKH OPUEHTHUPOBAHHON ped-
JIEKCUBHO-OLIEHOYHOM U MPAKTUYECKOM eI TeTbHOCTH B )KU3HEHHBIX CUTYAIHUSIX (TOTOBHOCTb K
WCCIIETOBAaHUIO TPUPOJIBL, K 3aHITUIM CEIbCKOXO03UCTBEHHBIM TPYAOM, K XYA0KECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO MIPUPOJIBI, K 3aHATUAM TYPU3MOM, B TOM YHCIIE€ SKOTYPU3MOM, K
OCYILIECTBICHUIO TIPUPOIOOXPAHHOM IEATEIBHOCTH).

JUIS TITYXHX, CIa00CIBIIIANINX, 03 JHOOTJIOXIITNX 00YYarOIUXCs:

CIIOCOOHOCTH K COIMAJIbHOM afanTaluy U MHTETPalluy B OOIECTBE, B TOM UKCIe IIPH pea-
JM3AIMHY BO3MOXKHOCTEH KOMMYHHUKAIIMM Ha OCHOBE CJIOBECHOW peun (BKIOYas YCTHYIO KOMMY-
HUKAIIMIO), a TaKXe, MpH JKeIaHUHM, KOMMYHHMKAIlMM Ha OCHOBE >XECTOBOM pPEYU C JUIAMH,
UMEIOIIMMH HAPYIICHUS CIyXa,;

JUIs 00Y4aIOIIUXCS C HApYUICHUSIMHU OMTOPHO-/IBUTaTeNIbHOTO arnmapara:

BJIaJICHHE HAaBBIKAMHU MPOCTPAHCTBEHHOMN M COLMATBbHO-OBITOBON OPHEHTUPOBKH;

YMEHHE CaMOCTOSATEIbHO M OE30MaCHO MepeABUTaThCsi B 3HAKOMOM M HE3HAKOMOM IIpO-
CTPAHCTBE C UCIOJIb30BAaHUEM CIIELIUAIBHOTO 000pYIOBAHHUS;

CIIOCOOHOCTh K OCMBICICHUI0O H auddepeHImanuy KapTUHBl MHpa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOW OpTraHU3alHH;



CIIOCOOHOCTh K OCMBICIICHUIO COLMAIBHOTO OKPY)KEHHSI, CBOETO MECTa B HEM, IPHUHSITHE
COOTBETCTBYIOIMX BO3PACTY LEHHOCTEN U COLMAIIBHBIX POJIEH;
JUTSE 00YYAOIIUXCS C PACCTPONCTBAMH ayTHCTUYECKOTO CIIEKTpA:
dbopMupoBaHUE YMEHHUS CJeI0BaTh OTPabOTaHHOW CHUCTEME MPaBUJI MMOBEACHUS U B3aUMO-
JCHCTBUS B MIPUBBIYHBIX OBITOBBIX, YICOHBIX U COIHMAIBHBIX CUTYAIUAX, YACPKUBATH TPAHUIIBI
B3aHMOJCHCTBUS;
3HaHHME CBOMX IMPEANOYTEHUN (OrpaHUYCHUI) B OBITOBOM cepe U chepe HHTEPECOoB.

MetanpeameTHble pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbl
MeTtanpeaMeTHble pe3ybTaThl, BKIIOYAIOT OCBOCHHbBIE 00YYAIOIIUMUCI MEXIIPEIMETHBIC TTOHS -
THUSl U YHUBEPCAJIbHbIE yUeOHbIE JEUNCTBYS (PETYJISITUBHBIE, [I03HABATEIbHbIC, KOMMYHUKATHB-
HBIC).

Me:xnpeamMeTrHble NOHATHS

YcnoBueM GopMUPOBaHHS MEXITPEIMETHBIX OHSATHIA, HAIPUMEP TaKUX KaK cUCTeMa, (akxT, 3a-
KOHOMEPHOCTb, (DEHOMEH, aHAJIN3, CHHTE3SBIIIECTCS OBJIaJICHHE 00YJYarOIIMMHUCI OCHOBAMHU YHTA-
TEJBbCKON KOMITETCHIINH, TPHOOPETEHNE HABBIKOB pabOThHI ¢ MH(pOpPMaLKeH, yuacTHe B IPOEKT-
HOM JlesTeNnbHOCTH. B OCHOBHOM 1IKOJIE HAa BceX MpeaMeTax OyaeT mpojoinkeHa pabota mo gop-
MHUPOBAHHIO U PA3BUTHIO OCHOB YHTATEIbCKOI KoMneTeHuu. OOyyarommecs: OBIaICIOT uTe-
HUEM KaK CPEeJICTBOM OCYILECTBICHHS CBOUX JaIbHEHIINX MJIAHOB: MPOIOJDKEHHS 00pa30BaHUS
¥ caM000pa30BaHMs, OCO3HAHHOTO IJIAHWPOBAHUS CBOETO aKTyaJbHOTO M MEPCIIEKTUBHOTO KPY-
ra YTeHHsl, B TOM YUCIIE JOCYTOBOTO, MOATOTOBKH K TPYIOBOM U COLIMATLHON JESTENbHOCTH. Y
BBIITYCKHUKOB Oy/IeT copMUpOBaHa MOTPEOHOCTh B CUCTEMATHIECKOM YTCHHU KaK CPEICTBE
MO3HAHUS MHpa U ce0sl B ’TOM MUPE, TapMOHM3AIMH OTHOILIEHUH YenoBeKa U o0lecTBa, co3za-
HUU 00paza «ImoTpeOHOTO OYIYIIETO.

[Tpu n3yueHnn yuyeOHbIX MpeAMETOB 00yUaIOIIMecs: YCOBEPIIEHCTBYIOT NPUOOpETEHHBIE HA TIep-
BOM YpPOBHE HaBbIKM padoThl ¢ HH(popManueil 1 MOnoiaHAT ux. OHU cMOryT paboTaTh C TEK-
CTaMu, IPeoOpPa30BbIBATh U HHTEPIPETUPOBATH COAEPKALLYIOCS B HUX HH(POPMALUIO, B TOM
qucle:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, aHAIU3UPOBATh, 0000IATh U UHTEPIPETUPOBATH HH(DOP-
MaI1IO0, COJIEPKAIIYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX 00bEKTaX;

* BBIJICJIATD IVIaBHYIO U U30BITOYHYIO HH(OPMAIIHIO, BHIIOIHATH CMBICIOBOE CBEPTHIBAHUE BbI-
JIeJIEHHBIX (DAKTOB, MBICJIEH; IPEACTABIATh HH(OPMALIMIO B CXKATOM CIOBECHOI dopMme (B BUIE
IUTaHA WK TE3UCOB) U B HATJISTHO-CUMBOJIMUYECKON (hopMe (B BUE TaOIuUL], rpaduuecKUX CXeM
U AMarpaMm, KapT MOHATUN — KOHLENTYyaJIbHbIX AMarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJHATH TaOJIMIIbI, CXEMBI, IMArPaMMBbl, TEKCTHI.

B xone nzyuenus Bcex y4eOHBIX IPEIMETOB 00ydaroIyecs MPUuoopeTyT ONbIT NPOEKTHOM
AeATeJIbHOCTH Kak 0co00i popmbl yueOHOM pabOTHI, CIOCOOCTBYIOIIEH BOCITUTAHUIO CaMO-
CTOATEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIEHUIO MOTUBALUHU U 3P PEKTUBHO-
CTH y4eOHOM JesITeIbHOCTH; B XO/I€ PeaTn3aluy UCXOIHOTO 3aMbICIIa Ha MPAKTHUYECKOM YPOBHE
OBJIAJICIOT YMEHUEM BBIOMpATh aJIeKBaTHbIE CTOSIIEH 3a/jaue CPe/ICTBA, IPUHUMATh PELICHMUS, B
TOM YHCJIE€ U B CUTYyalUsiX HeompeaeaéHHOCTH. OHU MoJTyyaT BO3MOXKHOCTB Pa3BUTh CIIOCO0-
HOCTb K pa3pabOoTKe HECKOJIbKMX BApHAHTOB PELIEHUH, K IOMCKY HECTaHAapTHBIX PELICHH, Mo-
UCKY U OCYIIECTBICHUIO HauboJiee MpuemMIIeMOro pereHus..

[lepeueHb KITIOYEBBIX MEKIIPEAMETHBIX MOHITUN ONpeeNnseTcs B XoAe pa3paboTKi OCHOBHOM
o0pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOT'O 00I1Iero 00pazoBaHus 00pa30BaTEIbHON OpraHu3aluu
B 3aBUCHMOCTH OT MaTepUalIbHO-TEXHUYECKOT0 OCHAILIEHUS, KaApOBOT0 MOTEHIIHAJIA, UCIIOb-
3yeMbIX METOAO0B pabOThI U 00pa30BaTEIbHBIX TEXHOJIOTHH.

B cootBerctBrr ®I'OC OOO BBIIETAIOTCS TPU TPYIIIEI YHUBEPCATBHBIX YUCOHBIX TCHCTBUI:
pEryJIATUBHBIE, I03HABATEIbHBIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

YMeHHe caMOCTOATEIBLHO ONpeAessiTh HeJd 00y4eHusi, CTABUTH U (p)OPMYJIMPOBATh HOBbIE
3aja- Y4 B y4yeOe U MO3HABATEIbHOI 1esiTeIbHOCTH, PAa3BMBATh MOTHBBI H HHTEpPeChl CBOEH
MO3HABA- TeJbHOH JeATeJbHOCTH. Q0y4aronmuiicss CMOKeT:

®  aHAJIM3UPOBATH CYHIECTBYIOIIKE U MNIAHUPOBATH OyAyIIHe 00pa3oBaTeIbHbIE PE3YIbTAThI;

*  WACHTU(PHUIIUPOBATH COOCTBEHHBIC MTPOOJIEMBI M ONIPEACIIATH IIIaBHYIO MPOOJIEMY;



e  BBIIBUTAaTh BEPCUU DPELICHUS MPOOJIEMBI, (OPMYIUPOBATh TUIOTE3bI, MPEIBOCXHUIIATH KO-
HEYHBIH pe3ynbTaT;

®  CTaBWTH ILIEJb JCATEIBHOCTH HAa OCHOBE ONPEAEICHHON NpoOJIeMbl U CYIIECTBYIOIIUX BO3-
MO>KHOCTEH;

e (opMmynupoBaTh yueOHBIC 3aaud KakK LIard JOCTHKEHHS IOCTaBJIEHHOW LENH JIeATEeNIbHO-
CTH;

e 00OCHOBBIBAThH LIEJIEBHIC OPUEHTHPHI M MPHOPUTETHI CCHUIKAMHU HAa IIEHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD IL1Ar0B.

1 VYmeHue caMOCTOSTENbHO IJIAHUPOBATh MYTU JOCTM)KEHHUS LI€Jei, B TOM 4HClie ajlbTepHa-
TUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI PElIeHUsT YUeOHbIX U IT03HaBa-
TeNbHBIX 331a4. O0yJaronuiicss CMOXeT:

e ompenensaTh HeoOXOAUMBIE NeicTBHE(s]) B COOTBETCTBUU C y4eOHOM M MO3HaBaTEIbHOM 3a-
Jlayeil ¥ COCTaBIIATh AITOPUTM UX BBIIOJIHEHMS,

e 000CHOBBIBATb U OCYIIECTBIISATH BBIOOP Hanbolee 3(pPEeKTUBHBIX CIIOCOOOB pelieHus: yueo-
HBIX M TTO3HABATENBHBIX 33/1aY;

®  ONpenensITh/HaXOAHUTh, B TOM YUCIIE U3 MPEIIOKEHHBIX BAPHAHTOB, YCIOBUS ISl BBITIOJIHE-
HUS y4eOHOH M IMO3HABATEIbHON 3a/1a4H;

e  BBHICTPAaMBAThH KMU3HEHHBIE TUIAHBI HA KPATKOCPOYHOE Oyaylee (3asBIsATh IIeJIeBbIE OPUCHTH-
PBI, CTAaBUTH aJICKBaTHBIC MM 33/1a4H U TpeiaraTh AeUCTBH, YKa3bIBasi 1 000CHOBBIBAS JIOTHYE-
CKYIO [10CJIEI0BaTEIbHOCT 111AaroB);

e  BHIOMpATH U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO MCKATh CPEACTBA/PECYpChl st
peIeHHs 3a/1a41/JOCTIKEHUS 1IETIH;

®  COCTaBJIATH IUIAH PEIICHUs MPOOJIEMBbI (BHIIOTHEHUS IPOCKTA, TIPOBEICHHSI HCCIIEIOBAHUS);

®  OMpeneNsTh MOTEHIUAIBHBIC 3aTPy/THEHHS TIPU PEIICHHH YIeOHOW M TTO3HABATEIBHON 3a/1a-
9 U HAXOJUTH CPEJCTBA IS MX YCTPAaHEHHUS,

®  ONMUCHIBATH CBOIl OMBIT, OGOPMIIAS €ro Ul Mepelauyd JIPYTUM JIOASM B BUIE TEXHOJIOTHU
peleHusl MPaKTUYECKHUX 3a/1a4 ONpPeAETICHHOT0 KJlacca,

®  TUIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIUBUAYAIEHYIO 00pa30BaTEIbHYIO TPASKTOPHIO.

2 YMeHHe COOTHOCHTH CBOM JICHCTBHS C TUNITAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOEH JEATENILHOCTH B IPOLECCE JOCTIXKEHUS Pe3ylbTaTa, OMpeAessTh CIOCo0bl AeHcT-
BUI B paMKax IMPeAoKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JAEUCTBUS B COOT-
BETCTBHMHU C U3MeHsmoLIelca cutyarueid. OOyyaromuics CMOXeT:

J OTIPENIENIATh COBMECTHO C IMEJaroroM M CBEPCTHUKAMH KPUTEPHH TUIAHUPYEMBIX pe3yiIbTa-
TOB U KPUTEPHUH OLIEHKU CBOEH y4eOHOU NesITeIbHOCTH;

J CHCTEMaTU3HPOBATh (B TOM YHUCIIE BEIOMPATH MPUOPUTETHHIE) KPUTEPUH TUIAHUPYEMBIX pe-
3yJIbTATOB M OIICHKH CBOCH NIESATETHHOCTH,

o OoTOMpaTh MHCTPYMEHTHI Ul OICHUBAHUSI CBOCH NEATENILHOCTH, OCYIIECTBISTH CAMOKOH-
TPOJIb CBOEH JIEATEIILHOCTH B paMKaX MPeUI0KEHHBIX YCIOBUN M TpeOOBaHMIA;

o OILIEHUBATh CBOIO JESTEIBHOCTh, aPTyMEHTHPYS TMPUYHUHBI TOCTH)KCHUS WM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yJbTaTa;

o HAXOJIUTh IOCTATOYHBIC CPEJCTBA JJISl BHIIOJHEHUS yIeOHBIX NEHCTBUN B M3MEHSIOMICHCS
CUTYyalluU W/UIU NIPH OTCYTCTBUU INIAHUPYEMOTO pe3yiIbTara;

J paboTtasi o cBoeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO NIESATEIbHOCTh HA OCHOBE
aHajM3a M3MEHEHUM CHUTyallud IJs TOJyYeHMs 3alUIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYK-
Ta/pe3ysbTaTa;

o YCTaHABJIMBATh CBSA3b MEXKIY MOITYYEHHBIMU XapaKTEPUCTHKAMM MPOAYKTa M XapaKTepH-



CTUKAMM IIPOLECCA ACATEIILHOCTH U 110 3aBEPLICHUU ACATEIIBHOCTHU IIpeAIaraTh U3MEHEHHE Xa-

PAKTEpUCTHUK MpoLecca AJI ITOTyYEHUs YIIYUIICHHBIX XapaKTEPUCTUK IIPOYKTa;

. CBEPATH CBOM JICHCTBHS C IIETBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OIIHOKH CaMOCTOS -
TEJIBHO.

3 VYMeHue oLeHUBaTh IPaBUIbHOCTD BBINOJIHEHUS Y4eOHOH 3a/1a4M, COOCTBEHHBIE BO3MOXK-
HOCTH ee perieHns. O0yJyaromuicss CMOXKeT:

o OIpesieNATh KPUTEPUH PAaBUIIBHOCTH (KOPPEKTHOCTH) BHINIOJHEHUS Y4eOHOH 3ajauu;

o aHaAJIM3UPOBATh U OOOCHOBBIBATh IPUMEHEHHE COOTBETCTBYIOLET0 HHCTPYMEHTApUs AJIs
BBINOJIHEHUS Y4eOHOM 3a1auu;

o cBOOOJIHO MOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLIEHKHU, UCXOIS U3
LIeJIM ¥ UMEIOIIMXCSl CPENICTB, pa3iinyas pe3yibTaT U ClIocOObl JecTBUI;

o OLIEHUBATh MTPOAYKT CBOEH JI€ATEILHOCTH 110 3a/IaHHBIM H/UJIM CAMOCTOSATENIBHO Opeie-
JICHHBIM KPUTEPUSIM B COOTBETCTBUU C LEJIBIO AEATEIIHOCTH;

J 000CHOBBIBATh IOCTUKMMOCTD 1I€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHbBIX BHEIIHUX PECYPCOB;

. (¢uKcHpOBaTh U AaHAIN3UPOBATh TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YJILTATOB.

4. BnajgeHue OCHOBaMU CAaMOKOHTPOJIS,, CAMOOIICHKH, IIPUHSATHS PEUICHUN M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U 1Mo3HaBaTeIbHOW. OOYJarOIUNCS CMOKET:

. HaOJI01aTh ¥ aHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO U TIO3HABATENbHYIO JESITEIBHOCTD U
JESTENIbHOCTD IPYruX 00y4yaroluXcs B IPOLIECCE B3aUMOIIPOBEPKH;

. COOTHOCUTD PEAJIbHBIE U TUIAHUPYEMBbIE PE3YJIbTAaThl HHAUBUAYAIBHON 00pa3oBaTeIbHOM
NESATEIbHOCTH U JI€JaTh BBIBOJIBI;

. NPUHUMATD PElIeHHEe B y4eOHOW CUTYalluy U HECTH 32 HErO OTBETCTBEHHOCTD;

. CaMOCTOSITENILHO ONPEAENATh IPUUYMHBI CBOETO yclleXxa UM HeycreXa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTyalluU HEYCIIEXa;

. PETPOCHEKTUBHO OIPEIEIATh, KaKhe JeHCTBUS 10 pelleHUI0 y4eOHO! 3a1auu UiIH rapa-
METpBI 3TUX JAEUCTBUN NPUBEIHU K NOJYYEHUIO UMEIOIIET0Cs MPOIyKTa Y4eOHOM e TEIbHOCTH;

. JEMOHCTPUPOBATh MPUEMBI PETYIIALNU CUXO0(YU3HOTOTHUECKUX/ IMOLMOHAIIBHBIX CO-

CTOSTHUH JUTs JOCTIOKEHHS Y deKTa YCIoKOeHHs (YCTpaHSHUST YMOIIMOHAIBHON HAPSKEHHO-
CTH), 3¢ deKTa BoccTaHOBIEHHUS (0CIabIeH s TPOSBICHUN YTOMIIEHNUS ), 3P PeKTa aKTUBU3ALUN
(TOBBIIIEHUS TCUXO0(U3HOIOTMYECKON PEAKTUBHOCTH).

ITo3naBartenbHbie YY /[

YMeHue onpenensTh MOHATHUS, CO3/1aBaTh 000OIIEHM ], yCTaHABIMBATh aHAJIOTUH, KJIaCCU(PUIIH-
pOBaTh, CAMOCTOATENBHO BHIOMPATh OCHOBAHMS U KPUTEPUU JJIS KIACCU(PUKAIIMH, YCTAaHABIIH-
BaTh MPUUYMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PacCyKICHHE, yMO3aKIIIoueHue (UH-
ITYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBL. OOyUaIomMics CMOXKET:

J noa0uUpaTh CJI0Ba, COMOAYMHEHHBIE KIIIOUEBOMY CIIOBY, ONPEAEISIOIINE €ro MPU3HAKU U
CBOMCTBA;

J BBICTPANBaTh JIOTHYECKYIO 1IETIOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJI0BA M COMOAYMHEHHBIX
€My CJIOB;

o BBIJICIATH OOIINH MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIIH SBICHUN M OOBSCHSITH
UX CXOZICTBO;

J 00BEeTMHATH MIPEIMETHI U SIBJICHUS B TPYIIIHI 110 OIpeeIEHHBIM IIPU3HAKaM, CPaBHUBATH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

J BBIJICTISITH SIBJICHHE U3 OOIIETO psifa APYTUX SBJIICHUI,

o OTIpeNIeNIATh 0OCTOSITENbCTBA, KOTOPHIE NPEIIICCTBOBATM BO3HUKHOBEHHIO CBSI3U MEXKIY

SIBJICHUSIMH, M3 3THX OOCTOSITEILCTB BBIACIATH OMPEACISIONINE, CIOCOOHBIE OBITh MPUYMHON
JTAHHOTO SIBJICHUS, BBISBIISITH IPUYUHBI U CIIEACTBUS SIBJIICHUI;

° CTPOUTH PACCYKACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM U OT YaCTHBIX
SIBJIGHUH K OOLIMM 3aKOHOMEPHOCTSIM;

° CTPOUTH PACCYKJIECHHE HA OCHOBE CPAaBHEHUS IPEAMETOB W SIBJICHUW, BBIAEISAS HPU 3TOM



o01re Npu3HaKy;

o u3JaraTh MOJyYSHHYIO HH(OPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peraeMoi 3a/1auu;

J CaMOCTOSITENIHO yKa3bIBaTh Ha WH(OPMAIINIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeIaraTb U
MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTH UH(POPMALINY;

J BepOAIM30BaTh YMOIMOHAIBHOE BIEUATICHUE, OKa3aHHOE Ha HET'O HCTOUYHHUKOM,;

J OOBSCHSTD SIBICHUS, TPOLIECCHI, CBS3M U OTHOLICHUS, BBISBISEMBIC B XOJ€ MMO3HABATEIb-

HOHU U MCCIIE0BATEIbCKON AEATENLHOCTH (IPUBOANUTH OOBSICHEHNE C M3MEHEHHEM (DOPMBI TIpei-
CTaBIICHUS; OOBSCHSTD, ACTATM3UPYS WK 000011ast; OOBSICHATH C 3aJaHHON TOUKU 3PCHHUSA);

o BBISIBIISAT M HAa3bIBaTh NPUYHMHBI COOBITHS, SBICHHS, B TOM YHCIIE BO3MOXHBIE /Hanboee
BEPOSITHBIC MIPUYMHBI, BO3MOXKHBIE MOCIEACTBUS 33aHHON MPUYMHBI, CAMOCTOSATEIFHO OCYIIe-
CTBJISISI IPUYMHHO-CIICICTBEHHBIN aHAIN3;

. JIeJIaTh BBIBOJI HA OCHOBE KPUTHYCCKOTO aHAIN3a Pa3HBIX TOYEK 3PCHHS, TIOITBEPKIATh
BBIBOJ] COOCTBEHHOH apryMEHTAIMEH WK CAMOCTOSITEIILHO MOJYyYCHHBIMHU JIaHHBIMHU.

5. YMCHI/IG co3gaBarh, HpI/IMeHﬂTL 158 Hp€06pa3OBBIBaTI) 3HaKHN U CUMBOIJIBI, MOJACIIN U CXEMBI
JUIS pellieHus] y4eOHbBIX U MTO3HABATENbHBIX 3a/1a4. OO0y4aromuiicss CMOXKET:

) 0003Ha4YaTh CHMBOJIOM U 3HAKOM TIPEMET W/UJIH SBIICHUE;

. OIIPENENATh JIOTUYCCKHUE CBS3U MEKIY IMPEJMETaMK U/WITH SBJICHUSIMH, 0003HAYATh JIaH-
HBIE JIOTHYECKHE CBSI3H C IIOMOIILI0 3HAKOB B CXEME;

. cO03/1aBaTh aOCTPAKTHBIN MK peabHbIA 00pa3 mpeaMeTa u/uiM SIBICHHS,

° CTPOUTH MOJICIIE/CXEMY Ha OCHOBE YCJIIOBHI 3aJIa4¥ W/HITU CIIOc00a e¢ PeIeHus;

° co3/1aBarh BepOabHBIC, BEIISCTBEHHBIC M WH()OPMAIIMOHHBIC MOJICIIN C BBIICICHUEM CY-

[IECTBEHHBIX XapaKTEPUCTUK 00BEKTa JJISl ONPEACICHUS CII0cO0a peIIeH s 3aa9i B COOTBETCT-
BUU C CUTYaIIHEi;

J peoOpa30BbIBaTh MOJIENH C LIEJIbIO BBISBICHUS OOIINX 3aKOHOB, ONPENESIOMUX JaHHYIO
MPEIMETHYIO 00J1aCTh;

. MEPEBOIUTH CIIOKHYIO 10 COCTaBY (MHOTOACTIEKTHYIO) HH(OPMAITHIO U3 TpaduuecKoro

WK GOPMaJIN30BaHHOTO (CHMBOJIBHOTO) MPEJCTABIIEHUS B TEKCTOBOE, U HA000POT;

J CTPOUTH CXEMY, ITOPUTM JCHCTBHS, UCTIPABIIATH MM BOCCTaHABIMBATh HEM3BECTHBIN pa-
Hee aJrOpUTM Ha OCHOBE MMEIOIIErocsl 3HaHHs 00 00BEeKTe, K KOTOPOMY HMpPHUMEHSETCS ajlro-
pUTM;

J CTPOMTH J0KA3aTENIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

. aHATM3UPOBATH/PeIEKCUPOBATH OMBIT Pa3paOOTKU U pean3alluid y4eOHOTO MPOEKTa, UC-
ClIeZIOBaHMs (TEOPETUYECKOT0, SMIMPUUECKOr0) Ha OCHOBE MPEJIOKEHHOM MPpOoOIeMHON cuTya-
LIUH, TOCTABJICHHOW IIeJTN W/UJTH 3aJJaHHBIX KPUTEPUEB OLIEHKU IPOAYKTa/pe3ybTara.

6.  CwmpbiciioBoe ureHre. OOydaronMics CMOXKET:

. Haxonuts B Tekcte Tpebyemyro HHPOPMAIUIO (B COOTBETCTBUU C LIEISIMU CBOEH JIesATElNb-
HOCTH);

J OpPUEHTUPOBATHCS B COJEPKAHUU TEKCTA, TIOHUMATh LETOCTHBIA CMBICIT TEKCTA, CTPYKTY-
PpUpPOBATh TEKCT;

J YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHM, SIBIEHUH, TIPOIIECCOB;

. PE3IOMHUPOBAThH INIABHYIO U0 TEKCTA;

o MpeoOpa3oBbIBaTh TEKCT, «IIE€PEBOJS» €ro B JPYIyIH0 MOJAIBbHOCTh, MHTEPIPETUPOBATH

TEKCT (XYy/10’KECTBEHHBIN U HEXYJ0’KECTBEHHBIA — y4yeOHbIN, HAy4YHO-TIONYJISPHBIN, HH(OpMALIK-
OHHBIH, TekcT non-fiction);

J KPUTUYECKH OIICHUBATh CO/IepKaHue U (opMy TEKCTa.

1. DOopMHUPOBAHUE U PA3BUTHE IKOJOTUYECKOTO MBILIUIEHUS, YMEHHUE IPUMEHSTH €r0 B I103HA-
BaTEIbHONW, KOMMYHUKATUBHOH, COIMAJIBHOW MPAKTUKE W MPOPECCHOHATHHOW OpPHUEHTAIIUH.
OOyJaromuiicss CMOXKET:

. ONpPENENATh CBOE OTHOLLIEHUE K IPUPOTHOM CpelIE;

. AHAIM3UPOBATH BIMSHHUE SKOJIOTHUECKUX (aKTOPOB Ha cpely OOUTaHUS JKUBBIX OpraHu3-
MOB;



° MIPOBOAUTH NPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUYECKUX CUTYalUi;

. POTHO3UPOBATh U3MEHEHHS CUTYaIlMU IPYU CMEHE ICHCTBHSI OHOTO (pakTopa Ha JeiicTBhe
apyroro gaxkropa;
o BBIPA)KaTh CBOE OTHOIICHUE K TIPUPOJIC YePE3 MOJICIH, TPOSKTHBIC PaOOTHI.

10. Pa3BuTre MOTHUBAIIMH K OBJIAJICHUIO KYJIbTYPOH aKTUBHOT'O MCIIOIB30BaHUS CIIOBapei U Ipy-
I'MX NOUCKOBBIX cucTeM. OOyUaroluicss CMOXKET:

J OIIPEIETISTh HEOOXOANMBIE KIIFOUEBbIE TIOMCKOBBIE CJIOBA M 3AIIPOCHI;

J OCYIIECTBIISATh B3aUMOJICHCTBHUE C 3JIEKTPOHHBIMU TIOMCKOBBIMU CUCTEMaMH, CIIOBAPSIMHU;
J (dbopMHpOBaTH MHOKECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HICTOUHUKOB JUIsl OO BEKTHBH3A-
UM PE3yJIbTAaTOB IIOUCKA,

J COOTHOCHUTD IOJTYYCHHBIE PE3YJIbTAThI IOMCKA CO CBOCH AEATEILHOCTHIO.

KommyHnukatusubie YY /|

11. YmMeHue opraHu3oBbIiBaTh Y4E€OHOE COTPYAHUUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUHUTE-
JIeM ¥ CBEPCTHUKaMU; paboTaTh MHIMBUAYAJIHHO M B TPYIIE: HAXOAUTH OOIIee peuIeHne u pas-
pemaTb KOH(IMKTBI Ha OCHOBE COIJIACOBAaHUS IMO3ULMUI W ydeTa MHTEPecoB; (pOpPMYyJIUpOBaTh,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHeHUE. OOyyaroluiicss CMOXKET:

J OIpPEEIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;

. UTPaTh OINPEACTICHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

J NPUHUMATD O3HIUIO COOECEeTHUKA, TOHUMAS TIO3UIHIO IPYTOT0, Pa3IndaTh B €r0 PEUH:
MHEHUE (TOUKY 3pEHHS), T0KA3aTEIbCTBO (ApPIrYMEHTHI), (PaKThl; TUTIOTE3bl, AKCHOMBI, TEOPHH;

J OIpEEIIATh CBOM JICHCTBUS U IeHCTBUS ApTHEPA, KOTOPbIE CIOCOOCTBOBAIN WIIM IIPETIST-
CTBOBAJIM IPOAYKTUBHON KOMMYHUKAIIHH;

o CTPOUTH MIO3UTUBHBIEC OTHOLIEHHUS B Ipoliecce y4eOHOM 1 MO3HABATENbHOM e TeIbHOCTH;

o KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTAauBaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETH BbI-

JBUTaTh KOHTPApryMEHTHI, nepedpasupoBaTh CBOIO MbICIb (BIaJ€HHE MEXaHU3MOM 3KBHBa-
JICHTHBIX 3aM€EH);

. KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM MTPU3HABATH OLIH-
O0YHOCTb CBOET'O MHEHHS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. npejiarath albTepHATUBHOE PEllICHHE B KOH(DIUKTHON CUTYaINH;

. BBIJIETISITH OOILYIO TOUKY 3PEHUS B TUCKYCCHH;

. JIOTOBApUBATHCA O MpaBUIIaX U BOMPOCAX JJIsl OOCYkAEHUS B COOTBETCTBUU C MIOCTABJICH-
HOH 1iepe IpyIIou 3anayei;

. OpraHu30BBIBAaTh YUeOHOE B3aUMOJICHCTBUE B IpyIIe (OMpeaesaTh 00Iue 1eu, pacipe-
NeNATh POJIH, TOTOBAapUBATHCA APYT € APYTOM H T. [1.);

. YCTPaHATh B paMKax JHajiora pa3pbiBbl B KOMMYHHKAIIMK, 00YCIIOBIEHHbIE HETIOHUMAaHU -

€M/HETIPUSTHEM CO CTOPOHBI cobeceTHUKa 3a71auu, (POPMbI WM COJIEPIKAHUS TUAJIOTa.

12.  YMeHHe OCO3HAHHO HCIOJB30BATh PEUEBBIE CPEJCTBA B COOTBETCTBHM C 3aJlaueil KOMMY-
HUKaWH JJIA BBIPpAXXCHUA CBOUX YYBCTB, MEBICIIEH B HOTpe6HOCTeI\/'I JJI TNTAHUPOBAHUA U PETYJIIA -
IIUU CBOEH NEeATEIbHOCTH; BIIaJIeHHE YCTHOM M MUCbMEHHON Peublo, MOHOJIOTHYECKOH KOHTEKCT-
HOM peubto. OOyUarOUIHIiCs CMOXKET:

. OTIpeeNATh 3aJauy KOMMYHUKAIIUU U B COOTBETCTBHUH C HEH OTOMpATh peyeBbIe CPE/ICTBA;
J OoTOMpaTh U UCIIOIB30BaTh pEeUYEBbIE CPEICTBA B MPOLECCE KOMMYHHUKALIUU C IPYTUMHU
JIIOIBMH (JIMAJIOT B TIape, B MAJIOW TpynIe u T. 11.);

. MIPEACTABIISITh B YCTHOW MJIM MUChMEHHOM (hopMe pa3BEpHYTHIN IIaH COOCTBEHHOM /eI~
TEIbHOCTH;

J coOIOAaTh HOPMBI ITYOJTUYHON PEeUH, PETJIAMEHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4ei;

. BBICKA3bIBaTh M 0OOCHOBBIBATH MHEHUE (CYKEHUE) U 3alpalinBaTh MHCHHUE TTapTHEPA B

paMKax auajora,



° MMPUHHUMATh PCIICHUC B XOAC AMWAJIOora U COTJIaCOBBIBAThH €ro € CO6€CCI[HI/IKOM;

. CO3/1aBaTh MUCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTHMHAIBHBIE TEKCTHI C UCIOJIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPEICTB;

. HCIIOJIb30BaTh BepOaIbHbIC CPElCTBA (CPEACTBA JIOTUYECKOUW CBSI3M) JJISl BBIICIICHHS CMBI-
CJIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

. UCIIOJIb30BaTh HEBEpOANbHBIE CPEACTBA WU HArJsgHble MaTepuasbl, IOATOTOBJICH-
HbIe/0TOOpaHHBIE O] PYKOBOJICTBOM YUHTEJIS;

. JIeJIaTh OLEHOYHBIN BBIBOJ O JIOCTHKEHUU LEJIM KOMMYHUKALUU HEIOCPEICTBEHHO IOCIE

3aBeplUICHHUs] KOMMYHUKAaTUBHOTO KOHTAKTa U 0OOCHOBBIBATh €T0.
13. dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJB30BaHUS MH(POPMAIMOH-
HO-KOMMYHHUKAIIMOHHBIX TexHoyiorui (nanee — MKT). OOyqaromnuiicss CMOXeT:

J L[eJICHANIPaBICHHO UCKaTh U UCIOIb30BaTh HHPOPMAIIOHHBIE PECYPChI, HEOOXOUMBbIE AJIsI
pelieHrs yueOHbIX U MPaKTUYEeCKUX 3a/1a4 ¢ momortpio cpencts UKT;
o BBEIOMpATh, CTPOUTH M MCIOJB30BATh aJICKBATHYIO0 WH(POPMAIMOHHYIO MOJIENb I TIepe/a-

YH CBOMUX MBICICH cpeacTtBaMu €CTCCTBCHHBIX U Q)opMaanmx SA3BIKOB B COOTBCTCTBUU C YCJIO-
BUSAMH KOMMYHUKAIIUUA;

L4 BBIACTIATH HHq)OpMaHHOHHLIﬁ ACIICKT 3aJa4u, OIICPHUPOBATL JAHHBIMH, HUCIIOJIB30BaTh MO-
ACJIb PCHICHHA 3a1a4u;
L4 HCIIOJIb30BAaTh KOMIIBIOTCPHBIC TEXHOJIOTNHN (BKJIIO‘-IaSI BI)I60p AACKBATHBIX 3a1a4€ UHCTPY-

MEHTAJIBHBIX MPOTPAMMHO-AINIAPATHRIX CPEACTB U CEPBUCOB) VIS pEeIICHHsI HH(POPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a/lady, B TOM YHCJIE: BHIYHCICHUE, HAMTMCAHUE IMUCEM, COUYMHE-
HUH, TOKJIAI0B, pedeparos, CO3IaHNe IPE3CHTALUN U JIp.;

. UCIOJIb30BaTh HHPOPMAIUIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM;

. co3/aBaTh WH(GOPMAIMOHHBIE PECYPCHl PA3HOTO THUIA U ISl Pa3HBIX ayIUTOpUH, cOOIIO-
JaTh UHQOPMAIIMOHHYIO TUTHEHY U MpaBuia HH()OpPMAIIMOHHON 6€30MaCHOCTH.

JUIS TIIYXUX, CTA00CHBIIIAIIUX, TO3AHOOTIOXIIUX 00yYaroIXCs:

BJIaJICHHE HaBbIKAMM ONpEIENCHHUs] M HCIpaBleHHs crenupUuUecKux OmMOOK (arpaMma-
THU3MOB) B TUCbMEHHON U YCTHOW peuu;

111 00yHaroIuXcs ¢ pacCCTPOUCTBAMM ayTUCTHUYECKOTO CIEKTpa!

(dopMupoBaHue CIOCOOHOCTH IUIAHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATh COOCTBEHHBIE
yueOHbIe IeHCTBHSI B COOTBETCTBUU C TOCTABJICHHOM 3a/laueil U YCIIOBUAMM €€ pealn3aliy Ipu
COIIPOBOYKAAOIIEN TOMOIIIH NEJArOrMYecKOoro padOTHHUKA U OPraHU3YIOLEH TOMOIIIU ThIOTOPA;

dopmHpoBaHUEe YMEHMs ONpeaessaTh Haubosee 3¢(dekTrBHBIE CIOCOOBI JOCTHKEHUS pe-
3ynbTara MpU COMPOBOXKIAIOUICH MOMOIIM MEAarorn4eckoro paboTHUKA U OpraHU3yIoIIeH Mo-
MOILU THIOTOPA;

(dbopMUpOBaHNE YMEHHUSI BBIIOIHSTH IEHCTBUS M0 33JAHHOMY alITOPUTMY WIJIH 00pa3ily mpH
COITPOBOKIAOIEH MOMOIIM MEIarornyeckoro paboOTHUKA U OPraHU3YIOIEH ITOMOIIH THIOTOPA;

(dopmMHpoBaHHE YMEHHsI OLIEHUBATH PE3YJIbTAaT CBOEH JESATEIHLHOCTH B COOTBETCTBUU C 3a-
JAHHBIMU ATAJIOHAMHU MIPU OPraHU3YIOIIEH MOMOIIY ThIOTOPA;

(dopmMHpoBaHUE YMEHHUS aJeKBaTHO pearupoBaTh B CTAHJIAPTHOW CUTYyallMd Ha ycIieX U He-
yaaudy, KOHCTPYKTHBHO JIEHCTBOBATh Jake B CUTYallUAX HEyclexa MPH OpraHU3yIoLIed MOMOIIU
TBIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIBHO OOpaTUThCA K MeJarornueckoMy paboTHUKY (ie-
JIarory-rcuxoJiory, COMaJIbHOMY IIE€Jarory) B CiIy4ae JUYHbBIX 3aTPYJAHEHUH B PEIICHUU KaKO-
ro-1u00 BOIPOCa;

(dopMHpOBaHUE YMEHHUS aKTHBHOT'O MCIOJIB30BAHUS 3HAKOBO-CUMBOJIMYECKUX CPEJICTB JUIS
IpeJCTaBIeHNUs HH(POPMALMK 00 H3ydaeMbIX O0BEKTaX U MPOLECCAaX, PA3IMUHBIX CXEM PEIICHUs
y4eOHBIX M MPAKTHUYECKUX 3aj[ay MPU OPraHU3YIOLIeH MOMOIIH TeJarora-rcuxojora u ThIoTopa;

pasBUTHE CIOCOOHOCTU CAMOCTOSITENILHO J€MCTBOBATh B COOTBETCTBUU C 33JaHHBIMU 3Ta-
JIOHAMH TIPU TIOMCKE UH(OPMAIMK B Pa3IMYHBIX UCTOYHUKAX, KPUTUIECKH OILICHUBATh U MHTEP-
IIPETUPOBAThH MOJyYaEMYI0 HHPOPMALIMIO U3 Pa3IMYHBIX HCTOYHHUKOB.



1.3 IIpeaMeTHbIe pe3yJibTAaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM MPO-
rpamMMbl
S KJ1acc MaTeMaTHhKa

Hucna

Y4eHuK HAYYMTCH ONEpUPOBATh HA 0A30BOM YPOBHE MOHITHSAMU: HATypaJIbHOE YHUCIIO, 1IEJI0€
YHUCII0, 0OOBIKHOBEHHAS JPO0b, CMEIIAHHOE YHCIIO; UCIIOJIB30BaTh CBOMCTBA YHCEI U MTPaBUJIa
JEHUCTBUM C pallMOHAILHBIMU YUCJIAMH MPU BBITOJIHEHUH BBIUUCICHUN; UCIIOIb30BATh MPU3HAKU
JEeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYMCICHUA U PEIICHUN HECIOKHBIX 3a]1a4; Bbl-
MOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUIaMH; CPABHUBATH PaIlUO-
HaJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUH IPYTUX MPEIMETOB: OLIEHUBATH PE3yJIbTaThl BHIUUCIIE-
HUH TIPU peUIeHUH MPAKTUYECKUX 3a/1a4; BBHIIOIHATH CPABHEHHE YUCEN B PEAIbHBIX CUTYAIIUSIX;
COCTaBJISITh YHACIIOBBIC BRIPAKCHHUSI IPU PEIICHUH MPAKTUYCCKUX 3a/1a4 U 3a]1a4 U3 JIPYrUX y4eo-
HBIX MPEMETOB.

Y4YeHHUK MOJIYyYUT BO3MOKHOCTH HAYUYMTHCH ONEPUPOBATH MOHITHAMU: HATYypaJIbHOE YUCTIO,
MHO>KECTBO HATYypaJbHBIX YHCEJ, 11€JI0€ YHCIIO0, MHOKECTBO IIeJIbIX YHCeN, OOBIKHOBEHHAs
Ipo0b, CMEIIAaHHOE YUCII0, PAllMOHAIBHOE TEOMETPUYECKAst MHTEPIIPETaIMs HaTypalbHbIX, 11e-
JIBIX, PAIlMOHATILHBIX YHCEINT; IOHUMATh U OOBACHATH CMBICH MMO3UIIMOHHOMN 3aIllMCH HATYPaJIbHOTO
YHCJIA; BBIMOJIHATH BHIYUCIICHUS], B TOM YHUCJIE C UCIIOIH30BAHUEM IMPUEMOB PAllMOHATBHBIX BbI-
YUCJICHUI, 000CHOBBIBATh AJITOPUTMBI BBITIOJIHEHHUS JICHCTBHI; MCIIOJIb30BaTh MPU3HAKH JICTH -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cyMMbI 1 TPOU3BEICHUSI YNCETT TIPU BBHITIOJTHEHUH BBIUKCTIE-
HUH ¥ pelIeHnu 3a1a4, 000CHOBBIBATH MPU3HAKH JIETUMOCTH; BHITIOIHATH OKPYTJIICHHE PaIHo-
HaJbHBIX YUCEJ C 33/ITaHHOW TOYHOCTBIO; YIIOPSI0YMBATh YKCIa, 3aITMCAHHBIE B BUJIE OOBIKHO-
BeHHBIX Apobeit; HaxoauTh HOJ] u HOK umncen u ucmonb30BaTh WX MPU PEIICHUH 3a/1a4.

B noBcenHeBHOM KU3HU U MPU U3YYEHUU APYTHX MPEAMETOB: MPUMEHSTH IIpaBuiia MPUOIKEH-
HBIX BBIUMCJICHHI MIPH PEIICHUN TPAKTHUECKUX 3a7a4 U PEIIeHUH 3a/1a4 IPYTUX y4eOHbBIX Mpe-
METOB; BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BHIYUCIICHUH MPU PEIICHUHN MPAKTHYECKUX 3a/1a4, B
TOM YHCIIe TPUOIMKEHHBIX BBIUMCICHHI; COCTABIIATH YMCIOBBIE BEIPAXKEHUS U OIEHUBAThH MX
3HAYEHHMS MPU PEIICHUH MPAKTUYCCKUX 3a7a4 U 3a/1a4 U3 IPYTuX YUYEOHBIX TPEIMETOB.

Cmamucmuxa u meopusl GQPOﬂMHOCmeﬁ

YuyeHHK HAaYYUTCs [TPEJCTABIATh JaHHbIE B BUJE TAOJIUIL, JUAarpaMM, YUTaTh HH(YOpMAIHIO,
MIPE/ICTAaBICHHYIO B BUJIE TaOIUIIbI, AUArPAMMBI.

YYeHHK NOJYYHUT BO3MOKHOCTh HAYYUTHCS ONEPUPOBATH MOHATUAMU: H3BJIEKATh, MH(OpMa-
L[1I0, IPEJICTABJIICHHYIO B TaOIUIaX, HA IMarpaMMax; COCTaBIISITh TaOJIULIbI, CTPOUTH AUArpaMMBbl
Ha OCHOBE JIaHHBIX.

B noBceHeBHOM KWU3HU U IPU N3YYEHUU APYTUX MPEAMETOB: U3BJIEKaTh, MHTEPIIPETUPOBATh U
npeoOpa3oBbIBaTh HH(OPMAIIHIO, TPECTABICHHYIO B TAOIUIAX U HA TMarpaMMax, oTpaxkaro-
LIYHO CBOMCTBA U XapaKTEPUCTUKU PEAIBHBIX MPOLECCOB U SIBJICHUM.

Texcmosvie 3a0ayu

Yyenuk HAYYMTCH pCIIaTh HECJIOKHBIC CHOKETHBIC 3a/1a4M PA3HBIX THUIIOB Ha BCC apH(bMeTqu-
CKHUe JCUCTBUS;, CTPOUTH MOJIENb YCIIOBUS 3a/1a4H (B BUJE TaOIHIIBI, CXEMBI, PUCYHKA), B KOTO-
pOH TaHbI 3HAYCHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEITMUYHH, C IIEJIBIO MIOMCKA PEIICHHS 3a/1a-
YH; OCYIIECTBIISITh CIIOCO0 TIOUCKA PEIICHUS 33]]a4H, B KOTOPOM PACCYXkICHUE CTPOUTCS OT yC-
JIOBUS K TPEOOBAHUIO UM OT TPEOOBAHUS K YCIOBHIO; 3HATH Pa3JIMUMe CKOPOCTEH 0OBEKTA B
cTostuei BOJAC, IPOTUB TCUCHUA U 11O TCUCHUIO PCKU, PCHIATH 3aa4Y1 Ha HAXOXKICHUC YaCTHU YUC-
Jla ¥ YMCIIa TI0 €0 YaCTH; PelIaTh 3aJaud pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKH, Ha JIBUXKE-
HI/IC), CBA3BIBAIOIIUX TPU BCIIMYUHLI, BBIACIIATE 3TH BCIIMYUHBI U OTHOUICHUA MCKIAY HUMU,

B noBceiHEBHOI KU3HU U IPU U3YYCHHUHU APYTHX MPEAMETOB: BBIIBUTATh THIIOTE3bI O BO3MOXK-
HBIX MPCACIIbHBIX 3HAYCHUAX HCKOMBIX BCJIMYMUH B 3a/1a4UC (IICHaTB HpI/IKI/I,Z[Ky)



Y4YeHuK NoJy4YuT BO3MOKHOCTh HAYYHThCH PELIaTh IPOCTHIE U CIOXKHBIE 3a7ja4l Pa3HbIX TH-
II0B, a TAK)KE 3aJa4i IOBBIIEHHON TPYIHOCTH; UCIIOJIb30BaTh Pa3Hble KPAaTKHUE 3aIIMCH KaK MO-
JIeJId TEKCTOB CIIOKHBIX 3aJ1a4 Ui MOCTPOCHHUSI IOMCKOBOM CXeMbl U peIIeHUs 3a/1a4; 3HaTh U
MPUMEHATH 00a crocoba Mmoucka pemenns 3aaad (0T TpeOOBaHUA K YCIOBUIO U OT YCIIOBHS K
TpeOOBaHUIO);MOIETUPOBATH PACCYKIACHHUS IIPU TIOUCKE PEILICHUs 3a]a4 ¢ TOMOIIbIO Tpad-
CXEMBI; BBIJIEJISITh 3TAIlbl PELLICHUS 3aJ]a4ul U COJAEPKAaHUE KaXKJI0T0 3Talla; UHTEPIPETUPOBATh
BBIYHCIIUTENbHBIE PE3YNIbTATHI B 3a/1a4€, UCCIIEIOBATh MOJIYYSHHOE pelIeHHE 3aauu; aHAIU3H-
pOBaTh BCEBO3MOXKHbBIE CUTYallMU B3aUMHOI'O PAaCIOJIOKEHNUS JBYX OOBEKTOB U U3MEHEHUE UX
XapaKTePUCTHUK MPU COBMECTHOM JIB)KEHUU (CKOPOCTb, BPEMsl, PaCCTOSIHUE) MPU PELICHUH 3a-
Ja4y Ha JIBMKEHUE JBYX 0OBEKTOB KaK B OHOM, TaK M B IPOTHBOIOJIOKHBIX HAIIPABICHHSIX; HC-
CJIEIOBaTh BCEBO3MOXHBIE CUTYAIlMU MPU PELICHUH 3a/1a4 Ha IBUYKEHUE 110 peKe, paccMaTpH-
BaTh pa3HbIe CHCTEMbI OTCYETA; PEIIaTh pa3HOOOpa3HbIE 3aaull «Ha YacTH», 0CO3HABATh U 00b-
SICHATb UJCHTHUYHOCTD 33/1a4 Pa3HbIX THUIIOB, CBA3BIBAIOLINX TPHU BEJIMYUHBI (Ha paboTy, HA TO-
KYIIKH, Ha JIBM>KCHHE); BBIJEIATH 3TH BEJIMYUHBI M OTHOIICHUSI MEXAY HUMU, IPUMEHSATD UX TIPU
pElIeHUH 3a71a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33]]a4l YKa3aHHBIX THIIOB.

B noBceHeBHOM XKU3HU U IPU U3YYEHUHU JIPYTHX MIPEAMETOB: pelllaTh U KOHCTPYHUPOBATh 3a/1a-
Y1 Ha OCHOBE PACCMOTPEHHMsI PeajbHBIX CUTYaIlMi, B KOTOPBIX HE TPEOYETCs TOUHBIM BBIYUCIIN-
TEJIbHBIN PE3yJIbTaT; peliaTh 3a/1a4l Ha JBUKEHHE 110 PEKE, pacCMaTpPUBasi pa3Hble CUCTEMBI OT-
cuera.

Haensonasn ceomempus

T'eomempuueckue gueypol

YYyeHHK HAYYUTCs OTIEPHPOBATh HAa 0230BOM YPOBHE MOHATHIMHU: (PUTYpa, TOUKA, OTPE3OK,
npsimasi, JIyd, JIOMaHasi, yroJl, MHOTOYIOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOJIBHUK, IPSIMOYT0JIb-
HUK U KBaJlpaT, OKPYKHOCTb U Kpyr. M300paxaTs u3yyaemblie (GUTYphl OT PYKH U C TOMOIIbIO
JIMHENKU U LUPKYJIS.

B noBceHEeBHOM KM3HU U IIPU U3YUEHUH IPYTUX MPEIMETOB: penaTh MPaKTUYECKUE 3a1a4H C
PUMEHEHHEM MPOCTEHIINX CBOMCTB Uryp.

Y4YeHuK noJry4uT BO3MOKHOCTh HAYYHUThCH U3BJIEKAaTh, MHTEPIPETUPOBATh U MPeoOpa30BbI-
BaTh MH(OPMAIMIO O TEOMETPUUYECKHUX (UTypax, MPEACTaBICHHYIO Ha YepTexax; M300paxarhb
n3y4aeMble QUTypbI OT PYKU U C IOMOIIBIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.

HS’M@peHMﬂ U 6bl4UCITIEHUA

YuyeHuK HAYyYHMTCsl BBITIOJHATD U3MEPEHHUE JITH, PACCTOSHUH, BETUYHH YTIIOB, C TOMOIIbIO UH-
CTPYMCHTOB JJI I/ISMepeHI/Iﬁ JJIMH U YIJI0B, BBIYUCIIATH IJIOMAAN TPAMOYT'OJIbHUKOB.

B noBcenHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB: BRIYUCIATH PACCTOSHUS HA MECT-
HOCTH B CTAHJAPTHBIX CUTyallUAX, IUIOIAAN MPAMOYTOJIbHHUKOB,

Y4eHUK MoJy4YuT BO3MOKHOCTH HAYYUTHCH BBIIOJHATh U3MEPEHHE JUTHH, PACCTOSHUI, BETHU-
YHWH YTJIOB, C IOMOIIBIO MHCTPYMCHTOB JJIsA H3MepeHHI71 JJIVH 1 YyIJTI0B; BEIYHUCIATH IIJIOINA AN
MPSIMOYTOJIBHUKOB, KBaIpaTOB. B MOBCETHEBHOM )XU3HU U MTPU U3YyUSHHUH IPYTHX MPEIMETOB:
BBIYUCIIATHE PACCTOSAHUA HAa MCCTHOCTH B CTAHAAPTHBIX CUTyallUAX, IJIOMAAN YHaCTKOB ITPSAMO-
yroJIbHOHM (OpMBI, 00BEMBI KOMHAT; OLIEHUBATH Pa3MePhl pEATbHBIX 00BEKTOB OKPYKAIOIIETO
MUpa.

Onemenmoi meopuu MHoJIicecme u Mamemamuyeckou 102UKu

YueHuk HayyuTes (715 KCTIOh30BAHMS B IIOBCEAHEBHOW KU3HU M 00ECTIEYSHHS BO3MOXKHOCTH
YCHENTHOTO MPOOJIKEHUsI 00pa3oBaHus Ha 0A30BOM YPOBHE) ONEPHUPOBATh HAa 0a30BOM YpPOBHE
MOHATUAMU: MHOXKCCTBO, 3JICMCHT MHOXXCCTBA, TIOJAMHOXCCTBO, IPUHAAJIC)KHOCTDL, 3a1aBaTh
MHOYKECTBa TIEPEUYHCIICHUEM HX 3JIEMEHTOB; HAXO/UTh IEepeceYeHne, 00 beAMHEHHUE, TTOIMHOXKE-
CTBO B IIPOCTEUIIUX CUTYalUsIX. B MOBCETHEBHON KU3HU U IIPU U3YYCHUU APYTUX IIPEAMETOB:
pacro3HaBaTh JOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI.

Y4YeHHUK MOJyYUT BO3MOKHOCTh HAYYHUTHCH (151 00eCTIeYeHHS] BO3MOYKHOCTH YCTICITHOTO
MPOIOJKEHHS 00pa30BaHUs Ha 0230BOM U YIIyOJEHHOM YPOBHSIX ) OIIEPUPOBATH TOHATHSIMU:
MHOKECTBO, XapaKTEPUCTUKHA MHOXKECTBA, SJIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE U OeCKOHEeY-
HOE MHOXECTBO, ITOJIMHOXECTBO, MPHHAIIC)KHOCTb, ONIPEENATh TPUHAIICKHOCTh SJIEMEHTA



MHOKECTBY, 00bETUHEHHIO U MIEPECCUCHUI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C ITOMOIIIBIO TIepe-
YUCJICHUS 3JIEMEHTOB, CJIOBECHOTO ONMUCAHMS. B moBCceAHEBHOM )XKM3HU U TIPU U3YUYCHUU JIPYTUX
MPEeIMETOB: paclo3HaBaTh JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS; CTPOUTH LIETIOUYKH YMO-
3aKJII0OYEHUN HAa OCHOBE MCMOJB30BaHUS ITPABUII JIOTUKH.

HCT’I’IOpM}Z mamemamuKku

Y4eHHK HAYYMTCH ONUCHIBATH OT/ACIIbHBIC BBIAAIOLIUECS PE3YJIbTAThI, IOJYUCHHBIEC B X0/I€ Pa3-
BUTHS MAaTEMATUKH KaK HayKH; 3HATh IPUMEPHl MATEMATUUECKUX OTKPBITHI U UX aBTOPOB, B
CBSI3U C OT€UECTBEHHOW U BCEMUPHOW UCTOPHUEH.

Y4YeHHUK MOJIYyYUT BO3MOKHOCTH HAYUYMTBHCS XapaKTepPU30BaTh BKJIA]] BBIIAIOIIUXCA MaTeMa-
THUKOB B Pa3BUTHE MAaTEMAaTUKH U MHBIX HAYYHBIX 00JIaCTei.

6 KJ1acc mareMaTuka

Yucna

YuyeHuK HayYHTCsl OTIEPUPOBATH HA 0A30BOM YPOBHE NMOHATUAMM: AecATUYHAA Apobb, pauuo-
Ha/NbHOE YNCNO0; UCTI0JIB30BATh CBOMCTBA YHCEN U MIPaBUJIa JEUCTBUI C PAlMOHAIILHBIMU YHCIIA-
MU IIPH BBIITOJIHCHUHU BBI‘{I/ICJIGHPII;'I; BBIIIOJHATE OKPYIJICHHUE PALIMOHAJIBHBIX YUCCII B COOTBCT-
CTBUU C HpaBI/IJIaMI/I; CpaBHI/IBaTI) paIII/IOHa.HBHI)IG qucJia. B HOBCGI[HCBHOﬁ JKU3HU U HpI/I I/13y‘-Ie-
HHUHU JPpYTrUux NpeaMETOB: OLICHUBATD PE3YJIbTAThI BBIYHUCIICHUI IIpHu pCHICHHUU IIPAKTUYICCKUX 3a-
Ja4d,; BBITIOJIHATH CpaBHeHI/IC YHUCCII B pCaJH)HI)IX CI/ITyaHI/IﬂX; COCTABJIATH YHUCJIOBBIC BI)Ipa)KeHI/ISI
IIpU pCHICHUHN NPAKTUYCCKUX 3a4a4 U 3a/la4 U3 APYyrux y‘le6HbIX IpeaMETOB.

YueHuk MOJYYMT BO3MOKHOCTHb HAYYUTBLCH ONICPHUPOBATH NOHATUAMM: LEJIOC YUCIIO, MHOXKC-
CTBO LCJBIX YHCCII, ACCATHUYHAA ,Z[pO6L, PaiuoOHaJIbHOC Y CJI0, MHOXXCCTBO pallMOHAJIbHBIX Y-
celI, FGOMeTpI/ILIeCKaﬂ I/IHTepHpeTaHI/Ifl HaTypaJ'[I)HI)IX, OEIbIX, paHI/IOHaJ'II)HI)IX YUCCJI; BBIIIOJHATH
BBIUUCIICHUS, B TOM YUCJIC C UCIIOJIb30BAHUECM ITPUCMOB paAllMOHAJIbHBIX BBI‘{I/ICJ'IeHI/II\/'I, O6OCHO'
BbIBATh aJIFOpI/ITMBI BBITIOJIHCHU A I[CflCTBHfI; BBITIOJIHATH OprrJ'IeHI/Ie paIII/IOHaJ'IBHI)IX YHUCECI C
Sa,Z[aHHOﬁ TOYHOCTBIO; YIIOPAAO0YNBATH YN CJIA, 3alIUCAHHBIC B BUJC JCCATUIHBIX z[p066171; ornepu-
pOBaTI) IIOHATHUECM MOJIYJ'II) quciia, FGOMCTpI/ILIGCKaSI I/IHTepHpeTaHI/Iﬂ MOILYJU[ quca.

B noBceHeBHOI KU3HU U IPU U3YYSHHUU APYTUX NPEAMETOB: IPUMEHSATh MpaBUIIa IPUOIHKEH -
HBIX BBILII/ICJ'IGHI/II\/'I HpI/I peHIeHI/II/I HpaKTI/I‘IGCKI/IX 3a1a4 u peIHeHI/II/I 3a1a4 )prrlzlx y‘-I€6HBIX npez[-
MCTOB; BBIIIOJIHATH CPABHCHHUEC PE3YJIbTATOB BBIUMCIICHUN IpH pCHICHUN ITPAKTUYCCKUX 3a/1a4, B
TOM YUCJIIC HpI/I6J'II/I)K€HHI>IX BLIHHCHCHHﬁ; COCTABJIATH YHUCIIOBBLIC BBIpa)KCHI/ISI 1 OLICHUBATh UX
3HAYCHUA ITPU PCIICHUU MMPAKTUYCCKUX 3adaY U 3a/1a4 U3 JPYTrux yqeGHbe npeaAMETOB.

YpaeHeHuﬂ U HepaeseHcmed
Y4YeHHuK NoJy4YUT BO3MOKHOCTh HAYYHUTHCH ONIEPUPOBATh MOHATUSIMU: PABEHCTBO, YHUCIIOBOE
PaBEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHUS, pEIIEHUE YPaBHEHUS, UNCIOBOE HEPABEHCTBO.

Cmamucmuka u meopus 6€p0}1n’lHOCWl€1/7

YuYeHuK HayYHMTCsl IPEJICTABIATh JaHHBIC B BUJE TaOHII, AHArpaMM, YUTaTh HH(HOPMAIIUIO,
MPEJICTABICHHYIO B BUJIE TAOIUIIBI, AUATPAMMEI.

Y4eHUK MoJy4YUT BO3MOKHOCTH HAYYUTHCH ONIEPUPOBATH MOHSATUSIMU: CTOIOYATHIE H KPYTO-
BBI€ JMarpaMMBbl, TaOJUIIBI TAHHBIX, CpeiHee aprudMeTHIECKOoe, N3BJIeKaTh, HH(OPMAITHIO,
MPEJICTABICHHYIO B TAONMUIIaX, HA JUAarpaMMax; COCTaBIISTh TAOIHIIBI, CTPOUTH AUArPAMMBI Ha
OCHOBE JIJaHHBIX. B MOBCEHEBHON )KM3HU U IPU U3YUEHUHU JIPYTUX MPEIMETOB: U3BJIEKAaTh, UH-
TEPIPETUPOBATH U MPEOOPA30BBIBATH NHPOPMAIIUIO, IPECTABICHHYIO B TAOIUIIAX U HA TUa-
rpaMMmax, OTpakarolllyl0 CBOMCTBA M XapAKTEPUCTUKHU PEATBHBIX MPOILIECCOB U SBJICHUM.
Texcmoevie 3a0auu

Y4eHUK HAYYUTCS COCTABIIATH IUIAH PEIICHUS 3a/1a4d; BBIACISTh ATAllbl PEIICHU 3a]a4u; UH-
TEPIPETUPOBATH BEIYMCIUTEIBHBIEC PE3YJIBTATHI B 3a1a4€, UCCIEA0BATD IMOJYYECHHOE PELLIECHUE
3a[,a41; HaXOUTh IPOLIEHT OT YKCJIA, YUCIIO MO NPOLIEHTY OT HET0, HAXOAUTh IPOLIEHTHOE OT-
HOIIECHHE JIBYX YUCEN, HAXOAUThH MPOIIEHTHOE CHUKEHUE UJTU TTPOIICHTHOE MOBBIIIIEHUE BETUYM -
HBI; pelIaTh HECIIOKHBIE JOTHUYECKUE 3aa4l METOJOM PACCYKICHUN. B MOBCEAHEBHOM )KU3HU U
MPY U3YYECHUU JPYTUX MPEAMETOB: BBIIBUTATh TUIIOTE3bI O BO3MOXHBIX MPEAEIbHBIX 3HAYEHHUSIX
HMCKOMBIX BEJIMYMH B 3a7a4e (IenaTh NPUKUAKY).



Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHThCH PELIaTh IPOCTHIE U CIOXKHBIE 3a7ja4l Pa3HbIX TH-
I10B, a TAK)KE 3aJa4i IOBBILIEHHON TPYIHOCTH; UCII0JIb30BaTh PA3HbIE KPATKHE 3alIUCH KaK MO-
JIEJIM TEKCTOB CJIOXKHBIX 33]1a4 JIJIs IOCTPOEHHUSI [IOUCKOBOM CXEMBbI M pELICHUS 3a/1a4; 3HATh U
MPUMEHATH 00a criocoba rmorcka pemeHus 3a1a4 (0T TpeOoBaHUS K YCIOBUIO U OT YCIIOBHSI K
TpeOOBaHUIO); MOJICIIMPOBATh PACCYXACHUS MIPH MOMCKE PELICHUs 33a]]a4 ¢ TOMOIIbIO Tpad-
CXEMBI; BBIJIEJISITh 3TAIlbl PELLICHUS 3aJ]a4ul U COJAEPKAaHUE KaXKJI0T0 3Talla; UHTEPIPETUPOBATh
BBIYMCIIUTENIbHBIE PE3YJIBTATHI B 33]1a4€, UCCIEI0BATh MTOJIYYEHHOE PELICHUE 3a]a4M; PeIlaTh U
00OCHOBBIBATh CBOE pEIlIEHHUE 3a/1a4 (BBIACTATH MATEMATUIECKYIO OCHOBY) Ha HAX0XKJICHHE Yac-
TH YHCIIa ¥ YUCJIa [0 €r0 YacTU HAa OCHOBE KOHKPETHOT'O CMbICIA JPOOH; OCO3HABATh U 00ObsC-
HATh UJCHTUYHOCTb 33]]a4 PAa3HbIX THIIOB, CBSA3BIBAIOIINX TP BEIHMUMHBI (Ha pabOTy, HAa MOKYII-
KH, Ha JIBH>KEHUE); BBIICJATD 9TH BEJIMYMHBI M OTHOLLICHUSI MEX/Ty HUMHU, TPUMEHSTh UX MPU
peIIeHNH 33a]a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4H YKa3aHHBIX THUIIOB.

B noBcenHeBHOM KWU3HU U PU U3YyYEHUU APYTUX MPEAMETOB: BbIACIATH IIPU PELICHUH 3a7a4
XapaKTePUCTHKHU paccMaTpUBAaeMOl B 3a7laue CUTyalluH, OTIMYHBIEC OT PeallbHBIX (T€, OT KOTO-
PBIX abCTparupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAI[MH C YUETOM 3TUX XapaKTEPUCTHUK, B
YaCTHOCTH, [IPU PELICHUHU 33/1a4 HAa KOHLIEHTPAllMU, YYUTHIBATh IUIOTHOCTh BELECTBA; peliaTh U
KOHCTPYHPOBATh 3aJ[aul Ha OCHOBE PAaCCMOTPEHUS pealbHbIX CUTYallUii, B KOTOPBIX HE TpeOyeT-
Csl TOUHBIN BBIYMCIIUTEIbHBIN pE3ybTaT.

Haensaonasn ceomempus

T'eomempuueckue gueypol

YueHHK HAYYUTCsl OIIEpUpOBaTh Ha 0A30BOM YPOBHE MOHATHSIMHU: IPSIMOYTOJIbHBIH Mapasiene-
nunen, Kyo, map. M300paxars nydaemble QUIypbl OT PyKU U C IIOMOILBIO JTUHEHKU U LIUPKYJIS.
B noBceiHEBHOM KM3HU U IIPU U3YYEHUH IPYIMX IPEIMETOB: PEIIAaTh IPAKTUYECKUE 3a1a4H C
MIPUMEHEHUEM IIPOCTEHIINX CBOUCTB (QUTYD.

YueHHK NOJYYHUT BO3MOKHOCTh HAYYUThCS U3BJIEKaTh, MHTEPIPETUPOBAThH U MTPE0OpPa30BbI-
BaTh MH(OPMALIMIO O TEOMETPUUECKHX (PUTYypax, IPEICTABICHHYIO Ha YepTexkKax;

- n300pakaTh U3y4aeMble (PUTYpPbI OT PYKH U C TOMOILBIO KOMITbIOTEPHBIX HHCTPYMEHTOB.

HS’M@p@HUﬂ U 8blYUCTIEHUA

Y4yeHuk Hay4YMTCsl BBIIOIHATH IPOCTEUIINE TOCTPOSHHS U U3MEPEHUS] HA MECTHOCTH, HEO0XO0-
JUMBIE B PEATIbHOU KU3HU.

Y4yeHuK noJry4uT BO3MOKHOCTh HAYYUTHCH BBIYUCIIATH 00BEMBI IPSIMOYTOJIBHBIX MapaJijiesne-
NUIe0B, KyOoB. B moBce1HEBHOMN )KU3HU U NIPH U3YYEHUH IPYTUX MIPEIMETOB: BBIYUCIATH pac-
CTOSIHHS HA MECTHOCTH B CTaHJAPTHBIX CUTYaIUsX, IJIOMAAN YYaCTKOB IPSIMOYTOJIbHON (POPMBIL,
00bEMbI KOMHAT; BBIMOJIHATH MPOCTEHINNE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B peasib-
HOM JKU3HHU; OIICHUBATh pa3Mephbl PeabHBIX 00BEKTOB OKPY>KAIOLIET0 MHpA.

Onemenmoi meopuu MHoJIcecme u mamemamuyecKkou 102uUKu

YdeHuK HAYYUTCH (JI7Is1 UCTIOJI30BAHUS B MIOBCETHEBHON KU3HHU M 0OECIICYCHHS] BO3MOKHOCTH
YCIICLITHOTO MPOJIOJDKEHUS 00pa30BaHUs Ha 0a30BOM YPOBHE) ONIEPUPOBATH Ha OA30BOM YPOBHE
MOHSATHUSMH: MHOKECTBO, JIEMEHT MHOXECTBA, TTOJIMHOKECTBO, IPUHAIJICKHOCTh; 33/1aBaTh
MHO’KECTBa NIEPEUUCIICHUEM UX JJIEMEHTOB; HAXOAUTh MepeceueHre, 00beJMHEHHE, TTOIMHOXKE-
CTBO B IPOCTEUIITUX CUTYyallUsIX. B MOBCeTHEBHOM KU3HU U MPU W3YUSHUU APYTHX MPEAMETOB:
pacno3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4eHUK MOJYYUT BO3MOKHOCTH HAYUYMTHCS (7151 00eCIeYeHUs BO3MOXKHOCTH yCIICTITHOTO
MIPOJIOJKEeHHs 00pa3oBaHus Ha 0a30BOM M YTITyOJIEHHOM YPOBHSIX) OIEPUPOBATH TOHATHSMU:
MHO>KECTBO, XapaKTEpUCTUKN MHOKECTBA, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE U OeCKOHeu-
HOE€ MHOECTBO, MTOJAMHOKECTBO, TPUHAJIEKHOCTD, ONPEAEISITh IPUHATIEKHOCTD 3JIEMEHTA
MHO>KECTBY, 00bETUHEHHIO U MIEPECEUECHUI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C ITOMOIIBIO TIepe-
YUCJICHUS 3JIEMEHTOB, CJIOBECHOTO OMHUCAHMUS.

B noBcegHEeBHON KU3HU U NIPU U3YyUYEHUU IPYTUX MIPEAMETOB: PAaClO3HABATH JIOTMYECKH HEKOP-
PEKTHBIE BHICKA3bIBAHUS; CTPOUTH LIEMIOYKH YMO3AaKIIOUEHUI Ha OCHOBE UCIOJIb30BAHUS MTPABUIT
JIOTHUKHU.



HCWZOpM}Z mamemamuKku

Y4eHHK HAYyYMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOIIMECS PE3YJIbTATHI, IOJIyYEHHBIE B XO/1€ pa3-
BUTHS MAaTEMATUKH KaK HayKW; 3HATh IPUMEPHl MaTEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B
CBSI3U C OT€YECTBEHHOW U BCEMUPHOW UCTOPUEH.

Y4YeHUK MOJYyYUT BO3MOKHOCTh HAYYUTHCH XapaKTEPU30BaTh BKJIA/ BBIIAOIIMXCS MaTeMa-
THUKOB B Pa3BUTHE MAaTEMATUKU U MHBIX HAYYHBIX 00JIACTEH.

7 ximacc anrebpa

Hucna

Y4YeHUK HAY4YUTCS ONEPUPOBATH NOHATHUSIMU: MHOKECTBO HATYPAJIBHBIX YMCEI, MHOXKECTBO LiE-
JIBIX YKCEJI, FeOMETpUYECKasi UHTEPIPETAUs HATYypaJbHbIX, IIEIbIX, BHINOIHATH BEIYUCIICHUS, B
TOM YUCJIE C UCIIOJIb30BAHUEM IIPUEMOB PALIMOHAIBHBIX BBIYUCICHUI; BBIIIOJIHATH OKPYTJIEHUE
palMOHAIBHBIX YKCEJI C 3aJaHHOM TOYHOCTBIO; CPAaBHUBATH PAllMOHAJIBHBIE U UPPALIMOHAIBHBIE
YHUCIIa; MPECTABISATh PAMOHAIBHOE YUCIIO B BUJIE JECATUYHOM IpoOU yHOpsI0UUBATh YHCIIA,
3amMcaHHbIC B BUJE OOBIKHOBEHHOM U AecaTudHou apoou; Haxonuth HOJ] u HOK uncen u uc-
MOJIb30BaTh UX MPU PEUICHUH 3a7a4. B MOBCeTHEBHOW KU3HU U NPU U3YYECHUU JPYTUX IpeaMe-
TOB: PUMEHSTH MPaBHJIa TPUOJIMIKEHHBIX BBIYUCIICHUH P PEIICHUH MPAKTUICCKUX 3a7a4 U
pelIeHU  3a/1a4 APYTUX y4eOHBIX MPEIMETOB; BBIIOJIHATh CPABHEHHUE PE3YyJIbTATOB BHIYMCICHUM
IIPU PEIICHUH NMPAKTHYSCKHUX 3a/1a4, B TOM YHCJIE TPUOIMKEHHBIX BBIYUCICHHI; COCTABIIATh U
OIICHUBATh YMCJIOBBIC BEIPAKECHUSI MIPU PEIICHUH MPAKTUUECKUX 3a7a4 U 3a/1a4 U3 JIPyrux y4eo-
HBIX [IPEMETOB; 3aMUCHIBATh U OKPYIJIATh YUCIOBbIEC 3HAUECHHUSI pEAIbHBIX BEIMYUH C UCIIOJIb30-
BaHUEM Pa3HBIX CUCTEM U3MEPEHUS.

YueHuK NoJy4uT BO3MOKHOCTH HAYYHUTHCHA CBOOOIHO ONEPUPOBATH MOHATHUSAMH: HATYpaslb-
HOE€ YHUCJIO, MHOKECTBO HATYPaJbHBIX YHCET, 1I€TI0€ YHCII0, MHOYKECTBO IeNbIX YHCEN, OOBIKHO-
BEHHas Ipo0b, lecATUYHAs JPOOb, CMEIIAHHOE YUCIIO, PAIlHOHAIIBHOE YHCIIO, MHOKECTBO pa-
[IMOHAJILHBIX YHUCEN; TOHUMATh H OOBSICHATH Pa3HUILY MEX/y MO3UIIMOHHON U HETIO3UIIMOHHON
CHUCTEMaMHU 3aIUCH YHUCEIT; IEPEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS )
B JIPYT'yIO; JOKa3bIBATh M MCIOJb30BaTh PU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cywm-
MBI U IPOU3BEICHUS YU CEN MPH BBINOJIHEHUN BBIYMCICHUI U PEILICHUH 3a/1a4; BBIMOJHAThH OK-
pyTrieHue palMOHAIIBHBIX U UPPAIIMOHAIIBHBIX YMCEN C 3aJaHHOM TOYHOCTHIO; CPAaBHUBATH JIEH-
CTBUTEJBHBIE YHCIIAa PAa3HBIMH CIIOCO0AMU; YIIOPSAI0YUBAThH YHCIIA, 3aIMCAHHBIC B BUJI€ OOBIKHO-
BEHHOH U JiecITUYHOM 1poou, HaxoauTh HOJl n HOK umcen pazusiMu cioco6amu U MCIOJB30-
BaTh UX IPH PEIICHUU 3a/1a4. B MOBCETHEBHOM KW3HU U NPU U3YUYCHUU APYTUX MPEAMETOB: BbI-
TIOJIHATH U OOBSICHATH PE3yNbTaThl CPAaBHEHUS PE3yIbTaTOB BHIUMCICHUI MTPH PEIICHUH TTPAKTH-
YECKUX 3aJ1a4, B TOM YUCJIe MPUOTMKEHHBIX BEIYUCICHUM, NCTIONB3Ys pa3HbIE CIIOCOOBI CpaBHE-
HUIi; 3a1IUCHIBaTh, CPABHUBATh, OKPYIJISITh YUCIOBBIE IaHHBIEC PEAJIbHBIX BEIMYHUH C UCTIOIb30-
BAaHHMEM Pa3HBIX CHCTEM U3MEPEHHMSI; COCTABIISITH M OLIEHUBATh Pa3HBIMH CIIOCOOAMH YHUCIIOBBIC
BBIPKEHUS TPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB.

Tooicoecmeennbie npeobpazo08aHUs.

Yuyenuk HAYIMTCH OIICPUPOBATH MOHATUAMU CTCIICHU C HATYPAJIbHBIM ITOKa3aTeCJIEM, CTECIICHU C
LEJIBIM OTPULATCIIBHBIM IMOKA3aTCJIEM; BBIIIOJIHATH HpeO6pa3OBaHI/I$[ T CJIbIX BBIpa)KeHI/If/'Ii }IeﬁCT'
BHUA C OJHOYJICHAMHU (CJ'IO)KCHI/IC, BBIYUMTAHHUC, yMHO)KCHI/IC), ,Z[CI>'ICTBI/I$I C MHOIro4J€HaMu (CHO)KC'
HUEC, BBIYUTAHUC, YMHO)KGHI/IC); BBITIOJIHATD PA3JIOKCHHUE MHOTOYJICHOB HA MHOXXUTEIIN OJHUM U3
CIIOCOOO0B: BBIHECEHHE 3a CKOOKY, IPYIITUPOBKA, HCIOIb30BaHKHE (POPMYIT COKPAILICHHOTO YMHO-
XKeHMS; B MOBCeTHEBHOM KU3HU U NIPU U3YYCHHUH JPYTHX MPEIMETOB: BHIMOIHATH Mpeodpa3oBa-
HUS anreOpanvecKux BBIPAKECHUH MPHU peIIeHUH 3aa4 APYTriuX y4eOHBIX MPEIMETOB.

Yuyenuk MOJIYYUT BO3SMOKHOCTh HAYYUTHCHA CBO6OI[HO OIICpHUPOBATH NOHATUAMHA CTCIICHU C
IICJIBIM BBITIOJIHATH AOKA3aTCIbCTBO CBOIICTB CTEIICHU C nejiabIMu U ,Z[pO6HBIMI/I IIOKa3aTciIaMu,
OIICpHUPOBATH NOHATUAMU «OAHOYICH», «KMHOT'OYJICH)», «MHOTOYJICH C OZ[HOﬁ HepeMeHHOﬁ»,
«MHOT'OYJICH C HCCKOJIbKUMU IICPCMCHHBIMMI Y, KOC‘)(I)(I)I/IL[I/IGHTBI MHOT'O4JICHA, «CTaHAapTHAaA 3a-
IMMChb MHOI'O4JICHA», CTCIICHb OJHOYJICHA U MHOT'OYJICHA; BBIMIOJIHATE PA3JI0KECHUC MHOTI'OYJICHOB
Ha MHOXXUTCIIN pa3HbIMU CHOCOGaMI/I, C UCIIOJIB30BAHHUEM KOM6I/IHaI_[I/II71 Pa3JINYHBIX IPUCMOB,



BBINOJIHATS JIEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM; CBOOOIHO ONIEpUPOBATh MOHATHUS-
MU «TOXJIECTBOY, «TOKJIECTBO HA MHOYKECTBEY, KTOXKAECTBEHHOE NpeoOpa3oBaHUEY;

B noBceHEeBHOI KU3HU U TTPU U3YYCHHUH APYTUX IPEAMETOB: BHIIOIHITH TPeoOpa3oBaHus U
JeicTBUS ¢ OYKBEHHBIMU BBIPKEHUSIMH, YHCIOBBIE KOA(DPHUIIMEHTH KOTOPBIX 3aIMCAHBI B CTaH-
JApTHOM BH/JI€; BBIIIOJIHATH IPE0OPa30BaHUS PALMOHAIBHBIX BBIPAKCHUH IIPU PELLIEHUH 3a/1a4
APYTUX y4eOHBIX MPEIMETOB.

Ypasnenus

Y4yeHuk HayuYHMTCsl OIIEpUPOBATh OHATHUSMU: YPABHEHUE, KOPEHb YPaBHEHUS, , CHCTEMBI ypaB-
HEHU; pelaTh JUHEIHbIE YPaBHEHUS U YPAaBHEHM I, CBOAUMBIE K TMHEWHBIM C ITIOMOLIBIO TOXK-
JIECTBEHHBIX ITpeoOpa3zoBaHuii; B moBceAHEBHOM KU3HU U IIPU U3YYEHUU JIPYTUX MPEAMETOB:
COCTaBJIATh U pEIIaTh JUHEWHbBIE YPABHEHUSI, CUCTEMBI JIMHEWHBIX YPAaBHEHUH, IPU PELICHUH
3aJa4 ApYrux y4eOHBIX MPEIMETOB; BBIIOJIHATH OLEHKY IIPAaBIO0N0A00Us PEe3yIbTaTOB, OTY-
YaeMbIX [IPU PELICHUH JTUHEUHBIX U CUCTEM JIMHEHHBIX NP PELICHUHU 3a]a4 JPYTUX YUEOHbIX
IIPEIMETOB; BBIOMPATh COOTBETCTBYIOIME YPABHEHUS WM UX CUCTEMBI JUIsl COCTABJICHUS MaTe-
MAaTHUYECKOM MOJIETU 3aJJaHHOM PEalbHOM CUTYallMM WIM MPUKIIAIHOMN 3aa4; yMETh HHTEPIIpE-
TUPOBATh MOJIYYEHHBIH TP PELLICHUH YPaBHEHUS, UJIM CUCTEMBbI pe3yJIbTaT B KOHTEKCTE 3a/1aH-
HOM pPEAIbHOM CUTYallMM WIX PUKIIAHOMN 3a0a4H.

Y4yeHHK NOJYYHUT BO3MOKHOCTh HAYYHUThHCS CBOOOHO ONEPUPOBATh MOHIATHUAMU: YPAaBHEHUE,
PaBHOCHIIbHBIC YPaBHEHUsI, paBHOCUJIbHBIE IPE0Opa30BaHUsl yPABHEHUH; pelIaTh pa3HbIC BUIBI
ypaBHEHMH U UX cucTeM. BianeTs pa3HbIMU METO/IaMH pellieHHs] ypaBHEHHUH U UX CHCTEM,
YMETh BBIOMPATH METO/] PEIICHUsI 1 0OOCHOBBIBATH CBOM BBIOOD; pelIaTh ajiredOpanieckue ypas-
HEHMsI U MX CHCTEMBI C TapaMeTpaMu anredpandeckuM U rpaguueckum MeToJaMu;

B noBceiHEBHOM KM3HU U [IPU U3YYEHUH IPYTHX IPEIMETOB: COCTABIIATH U PELIaTh YPaBHEHUS
UX CUCTEMBI [IPU PELICHNUH 33134 JIPYTUX YUeOHBIX MIPEIMETOB; BHIIIOIHATH OLIEHKY IPaB/I0MO0-
no0ust pe3yabTaToB, MOIYYaeMbIX MPU PELIEHUH Pa3INYHbIX YPAaBHEHUN UX CUCTEM MpHU pelle-
HUM 3a/1a4 APYTUX y4eOHBIX MPEAMETOB; COCTABIATh YPaBHEHNE WU UX CUCTEMY, O ChIBAO-
1€ peaJIbHyI0 CUTYAIUIO WM PUKJIAHYIO 337a4y, HHTEPIPETUPOBAThH MOIYyUEHHbIE pe3yibTa-
THI.

DynKkyuu

YuyeHHK HAYYUTCsl ONIEpUPOBATh NOHATUAMU: (QYHKIIMOHAIbHAS 3aBUCUMOCTb, (YHKLUS, IPpa-
¢uk QyHKuMHU, ciocoObl 3a1aHns QYHKIUHU, apryMEHT U 3HaueHue QyHKIMH, 00JacTh Onpee-
JICHUS U MHO>KECTBO 3HAUEHUH (PYHKLUU, CTPOUTh I'papUKU JTUHEHHOM, KBaApaTUUHON (yHK-
LUi; ucclieoBaTh (PyHKLHMIO Mo ee rpaduKy; B moBceHEBHOM )KM3HU U NIPU U3YUYEHUU IPYTUX
MPEIMETOB: MIUTIOCTPUPOBATH C MMOMOIIBIO IpaduKa peaibHyI0 3aBUCUMOCTh WM MPOLIECC M0 UX
XapaKTepUCTHKaM; UCIOIb30BaTh CBOWCTBA U IpaduK KBaIpaTUUHON (PYHKIIUU MIPU PEIIEHUN
3a7a4 U3 APYrux y4eOHBIX MPEeIMETOB.

Y4yeHuK noJry4uT BO3MOKHOCTh HAYYUTHCSA CBOOOIHO ONIEPUPOBATH MOHATHSIMU: 3aBUCH-
MOCTh, (YHKIIMOHAJIbHAs 3aBUCIMOCTb, 3aBUCUMasl U He3aBUCUMas IIepeMEHHbIe, (GYHKIIUS, CII0-
coOblI 3a/1aHus QYHKIUU, apTYMEHT U 3HaueHue QyHKIY. B moBceHEBHOMN )KU3HU U TP U3Y-
YEHUU JIPYTUX MPEJIMETOB: KOHCTPYUPOBATh U UCCIEA0BATh (DYHKIIMH, COOTBETCTBYIOIIUE pe-
AJIbHBIM MPOIIECCaM U SBJICHHUSIM, UHTEPIPETUPOBATH MOTYyUEHHBIE PE3YIbTaThl B COOTBETCTBUH
co crneun(UKoi uccieayeMoro npolecca Uil sBJICHH; UCIIOIb30BaTh I'paKH 3aBUCUMOCTEMN
JUIS KCCIIeIOBaHUS peabHBIX MPOLIECCOB U SIBICHUN; KOHCTPYHUPOBATh U HCCIEI0BaTh (YHKIIUU
MIPY pEelICHUH 33a]a4 JPYTUX y4eOHbIX MPEIMETOB, HHTEPIPETUPOBATH MOTyYE€HHBIE PE3YIbTaThI
B COOTBETCTBHUH CO CIEIU(PHUKON ydeOHOTO peaMeTa.

Texcmosvie 3a0aqu

YuyeHHK HAYYUTCs pelaTh IPOCTHIE U CIOXKHBIE 3aJaul Pa3HbIX TUIIOB, a TAK)KE 3a/1a4M I1OBBI-
LIEHHOM TPYIHOCTH; MCIIOJIb30BaTh pa3Hble KPAaTKUE 3alMCH KaK MOJICNIN TEKCTOB CIOXKHBIX 3a-
7iad 11 IOCTPOEHHUSI IOMCKOBOW CXEMBI M PEIICHUS 3a/1a4; pa3IndaTh MOJEIb TEKCTa U MOJIEIb
peleHys 3a/1a4n, KOHCTPYUPOBATh K OJJHON MOJEH pEeIEeHHs HECI0KHOM 3ajauu pa3Hble MoJie-
JIM TEKCTa 3a/1a4M; 3HaTh U IPUMEHSATH 00a criocoba moucka penieHus 3ajaad (0T TpeOoBaHus K
YCIIOBHIO U OT YCJIOBUS K TP€OOBAHMIO); YMETh BBIOMPATh ONTUMAJIBHbIM METOJ| peIlIeHHs 3a/1a4n



¥ 0CO3HaBaTh BBIOOP METOJa, pacCMaTpUBaTh pa3IMYHbIC METO/Ibl, HAXOUTH Pa3HbIEC PELICHUS
3a/1a4y, €CJIM BO3MOKHO; aHAJIM3UPOBATH 3aTPYAHECHUS IIPU PELICHUU 3a/1a4; BBIIIOJIHATH pa3-
JMYHBIE IPeoOpa30BaHus MPEI0KEHHON 3a7jaui, KOHCTPYHPOBAaTh HOBBIE 33a4l U3 JaHHOI, B
TOM 4HcCJie 00paTHbIE; MHTEPIIPETUPOBATH BHIYMCIUTENIBHBIE PE3YJIbTATHI B 3a/1a4€, NCCIIEN0BATh
IIOJIyYE€HHOE PEIICHUE 3aJa41; aHAIU3UPOBATh BCEBO3MOKHBIE CUTyallMM B3aUMHOTO PacIojo-
KEHHUS ABYX OOBEKTOB M M3MEHEHHUE UX XapaKTEPUCTHK MPU COBMECTHOM JIBM)KEHUH (CKOPOCTH,
BpEMsl, PaCCTOSHUE) IIPU PELICHUH 3a/1a4 Ha JIBUKEHHE IBYX 00BEKTOB KaK B OJTHOM, TaK U B
IIPOTUBOIIOJIOKHBIX HAIPABJICHUAX. B IIOBCETHEBHON KU3HU U IIPU U3YYEHUU APYTUX IIpEaAMe-
TOB: BBIIEJIATH IPU PEIICHUH 3a/1a4 XapaKTEPUCTUKHA PACCMAaTPUBAEMON B 3a/1a4€ CUTYallUH, OT-
JIMYHBIE OT peabHbIX (T€, OT KOTOPBIX A0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBBIE CUTYalUH C
Y4ETOM 3TUX XapPAKTEPUCTHUK, B YACTHOCTH, IIPH PEILIEHUH 3a1a4 HA KOHLICHTPALUH, yYUTHIBATh
IJIOTHOCTB BEILECTBA; pelIaTh U KOHCTPYUPOBATh 33/1a4l HA OCHOBE PACCMOTPEHMS PEaJIbHBIX
CUTYyallUii, B KOTOPBIX HE TPEOYeTCsl TOUHbIIM BHIUUCIUTENbHBIN pe3y/bTaT; peliaTh 3a1a4i Ha
JBHKEHHUE I10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI oTcueTa. MccienoBars BCEBO3MOXKHBIE CH-
TyallM¥ [IpY PELICHUHN 334 Ha ABM)KEHUE 110 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;
pemars 1 000CHOBBIBaTh CBOE PELIEHHUE 33/1a4 (BBIACIATh MaTEMaTHUECKYIO0 OCHOBY) Ha HaX0X-
JIEHHE YacTH YKCiIa U YHUCIA IO €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IPOOH.

Yd4eHHK OJIyYUT BO3MOKHOCTh HAYYMTBCH PEIIATh IIPOCTHIE U CIIOXKHBIE 3a/1a4H, a TAKKe
3a/1a4¥ MTOBBIIIEHHOW TPYAHOCTHU U BBIAEJATH UX MATEMaTUYECKYIO OCHOBY; PACIIO3HABATH pa3-
HBIE BUJbI U TUIIBI 33/1a4; MCII0JIb30BATh PA3HbIE KPATKUE 3aIIMCH KaK MOJEIH TEKCTOB CIIOKHBIX
3a/1a4 U 3a]1a4 [TOBBIILIEHHOW CI0KHOCTHU AJI IOCTPOEHHUS TIOMCKOBOM CXEMBI U PEILIECHUs 3a]a4,
BBIOMPATH ONTHUMAIBHYIO JJISl pACCMAaTPUBAEMOM B 33aJjaue CUTYalluy MOJIEIIh TEKCTa 3a/1a4H;
pa3auyaTh MOJIEIb TEKCTa U MOJIENb PELICHHUs 3a/1a4k, KOHCTPYHUPOBATh K OJHOM MOJENN pele-
HUS CJIOKHBIX 33/1a4 pa3Hble MOJIENIM TEKCTa 3aJauu; 3HaTh U PUMEHATH TPU Coco0a moucka
pemeHus 3a1a4 (0T TpeOOBaHUA K YCIOBHUIO U OT YCJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIN);
BBIJIEJISITh ATAIlbl PEIICHUS 3a/1a4M U COJIep KaHNEe KaXKI0ro JTara; yMeTh BbIOUpaTh ONTUMAIb-
HBIM METOJ1 pelleHus 3aJJaul U 0CO3HaBaTh BEIOOP METO/1a, pacCMaTpUBATh Pa3IMYHbIE METO/IbI,
HaxOJUTh pa3HbIE PEIICHU 3aa41, €CIIU BO3ZMOXKHO; AHAIIM3UPOBATH 3aTPYAHEHUS [IPU pelLlIe-
HUU 3aJ]a4; BBIIIOJIHATH pa3IndHble MpeoOpa3oBaHus NPeI0KEHHON 3a]]aul, KOHCTPYHPOBATh
HOBBIE 33/1a41 U3 JAHHOMW, B TOM YHClie 0OpaTHbIE; HHTEPIIPETUPOBATh BHIUNCIUTENIBHBIE Pe-
3yNbTaThl B 33/1a4€, UCCIIEI0BATh MOJYYEHHOE PELIEHUE 3a1a4; U3MEHATh YCIOBHE 3a/1a4 (KO-
JIMYECTBEHHbIE WJIM Ka4eCTBEHHbIE JJAHHBIE), MCCIIE10BaTh H3MEHEHHOE MPeoOpa30BaHHOE;
aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYAllUH B3aMMHOI'O PACIIONOKEHUS IBYX 0OBEKTOB U U3MEHE-
HUE UX XapaKTEePUCTHUK MPU COBMECTHOM JIBM)KEHUH (CKOPOCTh, BPEMsl, pacCTOSIHUE) ITPH pelie-
HUU 3aj]a4y Ha JIB)KEHHUE JIByX 0OBEKTOB KaK B OJHOM, TaK M B IIPOTHBOIIOJIOKHBIX HAIIPABJIECHU-
X, KOHCTPYHPOBATh HOBBIE CUTYallU Ha OCHOBE U3MEHEHMS YCIOBUH 3a1a4M IIPU JIBUKECHUHU I10
peKe; UCClIeI0BaTh BCEBO3MOXKHBIE CUTYAIIMHU IIPH PELIEHUH 33/]1a4 Ha JIBM)KEHHE T10 PEeKe, pac-
CMaTpHBaTh Pa3HbIE CUCTEMbI OTCUETA; PelaTh pa3HOOOpa3HbIe 3a/1a4M «Ha 4acTH». B mosce-
JHEBHOM KU3HHU U ITPU U3YYEHHUH JIPYTUX IPEIMETOB: KOHCTPYHMPOBATH HOBBIE JUIs TAHHOM 3a]1a-
YM 3aJJa4Hble CUTYAl[UU C YYETOM PeabHbIX XapaKTEPUCTHUK, PEIIATh 3a1a4X HA JBUKEHUE 110
peKe, paccMaTpHuBasl pa3Hble CUCTEMBI OTCYETA.

HCWZOPM}Z mamemamuKku

Yd4eHuK HAYYUTCH XapaKTepU30BaTh BKJIAJ BBIIAIOIIMUXCI MATEMATUKOB B PA3BUTHE MATEMATH-
KM U UHBIX HAYYHBIX 00JIaCTel; MOHUMATh pOJIb MaTeMaTHKHU B pa3BUTHH Poccum.

Y4eHHK MOJIyYUT BO3MOKHOCTh HAYYUThLCH [IOHUMATh MATEMATUKY KaK CTPOrO OpraHU30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIAZIETh NPEJCTABICHUAMHU 00 aKCHOMATUYECKOM
IIOCTPOCHUH F€OMETPHUHU U NIEPBUYHBIMU IIPEICTABICHUAMH O HEEBKIMIOBBIX I€OMETPHSIX;
paccMaTpuBaTh MAaTEMATUKY B KOHTEKCTE UCTOPUM Pa3BUTHUS LUBUIIM3ALUU U UCTOPUU PA3BUTHS
HayKH{, IOHUMAThb POJIb MaTEMAaTUKU B pa3BuTuu Poccuu.

Memoowvr mamemamuxu

Y4YeHUK HaYyYHMTCS UCIIOIb3Ysl U3y4YEHHBIE METO/IbI, TIPOBOJUTH T0KA3aTEIbCTBO, BBIIIOIHATh
OIIPOBEP>KEHHE; BEIOUPATh N3yYCHHbIE METOIbl M UX KOMOMHAIIUH [T PELICHNs MaTeMaTHye-



CKMX 3a/1a4; UCII0Jb30BaTh MATEMAaTUUECKNE 3HAHMS ISl OIMCAHUS 3aKOHOMEPHOCTEN B OKPY-
YKarUIeN JEeHCTBUTEILHOCTU U IPOU3BEICHUSAX UCKYCCTBA;

Y4eHUK MOJy4YUT BO3MOKHOCTH HAYYUTHCH BIIAJICTh 3HAHUSIMH O PA3IMYHBIX MeTOAax 000cC-
HOBaHUS U OIPOBEPKEHUSI MATEMATUUYECKUX YTBEPKICHUN U CAMOCTOSATEIIHO IPUMEHSTD HX;
BJIaJIETh HABBIKAMU aHAJIU3a YCJIOBUS 3a7a4M M OMPEIEIICHUS OAXOIAIINX JUIsl PEIIeHU 3aa4
M3YYEHHBIX METOJIOB WJIM UX KOMOMHAIMI; XapaKTepu30BaTh MPOU3BEICHUS UCKYCCTBA C y4e-
TOM MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, UCIOJIb30BATh MATEMATHYECKHUE 3aKOHO-
MEPHOCTH B CAMOCTOSTEIIbHOM TBOPYECTBE.

7 K1acc reoMeTpua

T'eomempuueckue gucypol

Y4yeHHK HAYYUTCs OTIEPHPOBATH NOHATHSIMH I€OMETPHUECKUX (DUTYP; U3BIEKATh, UHTEPIPETH-
poBaTh U MpeoOpa30BbIBATh HH(OPMALIMIO O TEOMETPUUECKUX (PUrypax, PeICTaBICHHYIO Ha
yepTeKax; MPUMEHSITh TeOMETpUIecKre (GaKThl JJIs pEIICHUs 3a/1a4, B TOM YHCIIe, TPEAToia-
raloIUX HECKOJIBKO LIaroB peleHus; GopMyIupoBaTh B IPOCTEHIINX CIy4asXx CBOUCTBA U IPHU-
3HaKH (QUTYpP; B TIOBCEIHEBHOM KU3HU U TIPU U3yYSHUU APYTHX MPEAMETOB: HCIOIB30BATh CBOWA-
CTBa reOMETPUUECKUX (pUryp /Ui pereHus 3agad NpakTHYECKOTro XapakTepa U 3a/1a4 U3 CMex-
HBIX JUCLHUIUIMH.

Y4eHHK NOJYYHT BO3MOKHOCTh HAYYHUThCS CBOOOHO OIEPUPOBATh N'€OMETPUUECKUMU TTOHS -
TUSMH IIPU PEIIECHUU 3aJ1a4 U MPOBEACHUHN MaTEMaTUUECKUX PacCyKICHHM; CAMOCTOATEIBHO
(hopMyIMpOBATH OIPEEIICHUS TEOMETPUUYECKUX (UTYp, BBIABUTaTh FMIIOTE3bl O HOBBIX CBOMCT-
BaxX M NPU3HAKaX T€OMETPUIECKUX (PUTYp U 0OOCHOBBIBATH UJIH ONMPOBEPTATh MX, 00001aTh WK
KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBbIE KJIacChl (PUTYp, IPOBOJUTH B HECIOKHBIX CIydasx
KJIacCU(pUKALKIO (PUTyp IO pa3IMUHBIM OCHOBAHUSIM; UCCIIEI0BaTh YEPTEKHU, BKIItOUasi KOMOU-
Haluu (uryp, U3BJIeKaTh, MHTEPIPETUPOBATH U MPEe0OPa30BbIBaTh HHPOPMALINIO, TIPEACTABIICH-
HYIO Ha YepTexax; pelaTh 3ajaud FeOMeTPUUYECKOT0 COAEepkaHMsl, B TOM YUCIIE B CUTYallUsX,
KOTJIa aJITOPUTM pEIleHHsI He CIIeAYeT IBHO U3 YCIIOBHSI, BBIIOJIHATh HEOOXOAUMBIE IS pere-
HUS 33J]a41 JJOTIOJIHUTEIbHbBIE TOCTPOEHUS, UCCIIEI0BAaTh BO3MOKHOCTh IPUMEHEHUS TEOPEM U
bopmyn Ui penieHus 3a1a4; GopMyIMpPOBATh U TOKa3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS.

B noBceHEeBHOM KM3HU U MTPU U3YUEHHUH IPYTHX IPEIMETOB: COCTABIISITh C UCIOJIb30BAHUEM
CBOWCTB reOMETPUYECKHUX (PUTyp MaTeMaTHYECKHe MOJIENIN IS pelIeHUs 3a/1a4 MPAKTHYECKOTro
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCUMILUINH, UCCIEI0BaTh MOJIYyYEHHbIE MOJIEIN U UHTEPIIPETH-
poBaTh pe3yJIbTar.

FQOMempull€CKu€ nocmpoerusl

YuyeHuk HayuyuTCcsl U300pakaTb reoMeTpuueckue (GUrypsl Mo TEKCTOBOMY U CHMBOJIBHOMY
OTIMCaHUIO; CBOOOHO OTIEPUPOBATH YEPTESKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITydasXx,
BBINIOJIHATH TOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHSATH OTAEIbHBIE METOJIbI TIOCTPOCHUM LIUPKY-
JIEM M JIMHEUKOU U MPOBOJUTH MPOCTEUIINE UCCIECOBAHNS YUCIa PEIICHUH;

B noBceHEBHOM KU3HU U ITPU U3YUYEHHUH JAPYTUX MPEAMETOB:

BBITIOJTHATH TIPOCTEHIITHE TIOCTPOSHUST HA MECTHOCTH, HEOOXOIUMBIE B PeaTbHON KU3HU,
Y4eHUK MoJy4YuT BO3MOKHOCTH HAYYHTHCH ONEPUPOBATH MOHATHEM HAOOpa JIIEMEHTOB, OI-
PEICISIIONINX TEOMETPHUIECKYIO (UTYPY, BIIaJIeTh HA0OPOM METO/IOB MOCTPOCHUM IUPKYIIEM 1
JINHEMKOW; POBOJIUTh aHAJIU3 U PEAJIM30BBIBATH 3TAIbl PELICHUS 3a/1a4 HAa IIOCTPOCHHUE.

B noBceHEBHOM KU3HU U TTPU U3YYECHHUH JAPYTUX MPEAMETOB:

BBITIONTHSATH TIOCTPOEHUST HA MECTHOCTH; OIICHUBATh pPa3Mephl PEaIbHBIX 00BEKTOB OKPYKAIOIIIETO
MHpA.

Omuowenus

YuYeHUK HAYYHUTCs OTIEPUPOBATH TOHATUSMU: PABEHCTBO (DUTYP, paBHBIC (PUTYPHI, PABEHCTBO
TPEYroJIbHUKOB, APAJLIEIbHOCTh NPAMBIX. B OBCEAHEBHOM )KM3HU U IPU U3YUYECHHUH JIPYTUX
MPEIMETOB: UCIIOJIb30BaTh OTHOLIEHHUS IJI PELICHUS 3a/1a4, BO3HUKAIOIIKNX B PEAJIbHOM KU3HH.
Y4eHHK MOJy4YUT BO3MOKHOCTh HAYYMTHCH BJIAJIETh IOHATHEM OTHOILIECHUS KaK METape.I-
METHBIM; CBOOOTHO OTIEpUPOBATH MOHITHSIMH: PAaBEHCTBO (DUTYP, paBHBIC (DUTYPHI, PABEHCTBO
TPEYroJIbHUKOB, APAJLIEIbHOCTh NPSAMBIX. B TOBCEAHEBHOM )KU3HU U IIPU U3YUEHUU APYTUX



NpeaAMCTOB: UCIIOJIB30BATh OTHOUICHU S IJIA IMMOCTPOCHUA U UCCIICAOBAHHUA MATCMATUYCCKUX MO-
neneit 00beKTOB peabHOMN JKU3HU.

Hcmopuﬂ mamemamuKku

Y4YeHHK HayYHMTCs XapaKTepU30BaTh BKJIAJ( BBIIAOIIUXCSA MAaTEMAaTUKOB B Pa3BUTHE MaTeMaTH-
KM ¥ MHBIX HaYYHBIX 00JIacTel; IOHUMAaTh POJIb MaTEMAaTUKU B pa3BUTuU Poccuu.

Y4eHHK MOJIy4YUT BO3MOKHOCTh HAYYHThHCH [IOHUMATh MAaTEMAaTUKY KaK CTPOrO OpraHU30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIQJETh IPEACTABICHUAMHU 00 aKCHOMAaTHYECKOM
IIOCTPOCHUH F€OMETPUHU U IIEPBUYHBIMU IIPEICTABICHUSIMH O HEEBKJIMIOBBIX T€OMETPHSIX;
paccMaTpuBaTh MaTEMATUKY B KOHTEKCTE UCTOPUM Pa3BUTHUS LUBUIM3ALUU U UCTOPUU PA3BUTHS
HayKH{, IOHUMAaTh POJIb MaTEMAaTUKU B pa3BuTUU Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYMTCH HCIIOJIb3YA U3YUYCHHBIC MCTO/bI, IPOBOAUTH JOKA3aTCIbCTBO, BBIIIOJIHATD
OIIPOBCPIKCHUC, BLI6I/IpaTB HU3YYCHHBIC MCTOABI U UX KOM6I/IHaI_[I/II/I 1A pCIICHUA MaTCMAaTHUC-
CKHX 3aJa4,; UCIIOJIb30BATh MAaTCMATHYCCKUEC 3HAHUA OJIA OIIMCaHUsA SaKOHOMepHOCTeﬁ B OKpYy-
)KaI-OH_[eﬁ HeﬁCTBHTCHBHOCTH " IPOU3BCACHUAX UCKYCCTBA,

Yuyenuk MOJYYMT BO3MOKHOCTHb HAYIUTHLCHA BJIAJACTE 3HAHUAMU O PA3JIMYHBIX METOdaX 00oc-
HOBAaHHUA U OIIPOBCPIKCHUA MATCMATHYCCKUX yTBCp)KI[GHI/Iﬁ 1 CaMOCTOATCIIbHO ITPUMCHATD UX;
BJIAICTh HABbIKAMU aHAJIN3a YCJIOBHA 3aJa4u U OMPCACIICHUA MOAXOAAIIUNX AJId PCIICHUA 3aaa4
HU3YUCHHBIX METOJ0B HUJIN UX KOM6HH3L{H§I; XapaKTCPU30BaTh IMPOU3BCACHUA UCKYCCTBA C yUc-
TOM MaTEMAaTHYCCKHUX BaKOHOMepHOCTefI B IIpHUpOAC, UCIIOJIB30BATh MATEMATUYCCKHUE 3aKOHO-
MCPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBC.

8 kiacc anredpa

Onemenmui meopuu MHoaIicecme u mamemamuyeckou 102uUKuU

YuyeHuk HayuyHMTCsl: ONIEpUpPOBaTh HA 0A30BOM YpOBHE NOHATHUAMU: MHOXKECTBO, 3JIEMEHT
MHO’KECTBA, IIOJJMHOKECTBO, IPUHAIJIEKHOCTb; 331aBaTh MHO>KECTBA [IEPEUNCIIEHUEM UX dJIe-
MEHTOB; OIIEPUPOBATh HA OA30BOM YPOBHE MOHATUSAMU: ONPEEICHHUE, aKCHOMa, TEOPEMA, JI0Ka-
3aTeIbCTBO; IPUBOANUTE IPUMEPHI U KOHTPIIPUMEPHI U1 IOATBEPKACHHS CBOMX BBICKA3bIBAHU.
B noBceaHEeBHOM KM3HU U NIPU U3YYEHHUH JIPYTHX MPEIMETOB: HCIIOIb30BaTh rpaduueckoe
IIPEICTAaBICHNE MHOXKECTB [UIsl ONMCAHMsI PEAJIbHBIX ITPOLIECCOB U ABJICHUH, DU PELICHUH 3a/1a4
JPYTUX y4EOHBIX MPEIMETOB.

Y4YeHuK NOJy4YUT BO3MOKHOCTh HAYYHUTBHCHA: ONIEPUPOBATH MOHATHIMU: OIPEIEICHUE, TEOpE-
Ma, aKCHOMa, MHOKECTBO, XapaKTEPUCTUKH MHOXECTBA, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE
1 0ECKOHEYHOE MHOKECTBO; ONPEAEIIATh IPUHAAIEKHOCTD JIEMEHTA MHOKECTBY.

B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB: CTPOUTH LIETIOUYKH YMO3aKIH04e-
HUI Ha OCHOBE KCITIOJIb30BAHUS MTPABUJI JIOTHUKH.

Yucna

YuyeHuk HayyHuTCsl: HAXOIUTh 00JacTh OMpe/esieHus U 00J1acTh 3HaYeHUH (PyHKIMHU, YUTATh
rpaduK; ornepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: HATypaJIbHOE YHCIIO, 1IeJI0€ YHCIIO,
OOBIKHOBEHHasI IpO0b, IeCATUYHAs Apo0b, CMEIIaHHAsl 1pOo0b, pallioHaIbHOE YHCII0, apudme-
TUYECKHUI KBaJpaTHBIA KOPEHb; HCIIOJIb30BaTh CBOMCTBA YNCEN U NIPABUJIA AEUCTBUI ITPH BbI-
MIOJIHEHUU BBIYUCIICHUH; BBIMOJIHATH OKPYTJIEHHE PallMOHATIbHBIX YHCENl B COOTBETCTBUU C Mpa-
BUJIaMM; OLIEHUBATh 3HaYEHHUE KBAIPAaTHOI'O KOPHS U3 MOJOKHUTEIBHOTO LIEJIOT0 YUCIIA;
pacrno3HaBaTh palMoHaJIbHbIE U HpPallMOHAIbHbBIE YUCIIA; CPAaBHUBATh YKCIIA.

B noBceaHeBHON KU3HU U IIPU U3YYEHUU APYTUX NPEIMETOB: OLIEHUBATh PE3YJIbTAaThl BBIYUCIIE-
HUH NP PEeUIeHUN MPAKTUYECKUX 3ajiay; BBIOJIHATh CPABHEHHE YUCEN B PEATIbHBIX CUTYaLUsX;
COCTABJISATh YMCIIOBBIEC BBIPAKEHUS MPHU PEIICHUH NMPAKTHUECKUX 3aja4 U 3a]1a4 U3 JPYyrux y4ueo-
HBIX IPEIMETOB.

Y4YeHHK NoJIy4YUT BO3MOKHOCTh HAYYHTHCH: ONIEPUPOBATH MOHATHAMHI: MHOXKECTBO HaTYy-
paJIbHBIX YMCEIl, MHOKECTBO LIEJIBIX YUCEIl, MHOKECTBO PAl[MOHAJIBHBIX YUCEIl, UPPALMOHAIBHOE
4HCII0, KBaAPaTHBI KOPEHb, MHOKECTBO JIEHCTBUTENBHBIX YHCETl, TEOMETPUUECKAs HHTEpIIpETa-
LIUS] HATYPaJIbHBIX, LENIbIX, PAllMOHAJIbHBIX, JEHCTBUTEIbHBIX YHCE,



MIOHUMATh U OOBSICHATH CMBICIT TIO3ULIMOHHOM 3aITUCH HATYPaJIbHOTO YUCIIA;

BBITIOJIHATH BBIUYMCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM ITPUEMOB PAllMOHAIbHBIX BBIYHCIIE-
HUU; BBITIOJHATH OKPYIVIEHUE PAllMOHATIBHBIX YUCEI C 3aIaHHOW TOYHOCTBIO;

CpaBHMBATh pallMOHAJIbHBIE U UPPALIMOHAIBHBIE YNCIIA; IPEACTABIATh PaLllOHAIBHOE YHCIIO B
BUJIC IECATUYHOM TpoOH , yHIOPSIIOUMBATh YUCIIA, 3aIMCAaHHBIE B BUE OOBIKHOBEHHOMW U J1eCs -
TUYHOU ApoOu. B moBcenHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX TPEIMETOB: IPUMEHSTH Mpa-
BUJIA IPUOIMKEHHBIX BBIYMCICHUN TIPU PEHICHUH NMPAKTHUECKUX 3a7a4d M PEIICHUH 3314 Jpy-
IUX y4eOHBIX MPEAMETOB; BHIMOIHATH CPAaBHEHUE PE3YJIbTaTOB BBIYUCICHUN IPU PEILICHUU
IIPaKTUYECKUX 3aJa4, B TOM YHCJI€ IPUOIMKEHHBIX BBIUMCIEHUI; COCTABIIATh U OLIEHUBATh Y-
CJIOBBIE BBIPAXKEHUS IIPU PEILICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYruX yueOHBIX Mpeame-
TOB; 3aIIUCBIBATH U OKPYTJISATh YHCIOBBIE 3HAUEHUS PEAJIbHBIX BEJIMUUH C UCIIOJIb30BAaHUEM pa3-
HBIX CUCTEM M3MEPEHUSI.

Tooicoecmeenuvle npeobpazoeams

YuYeHnK HayYHMTCS: BBIIIOJIHATD HECJIOXKHbBIE Pe0Opa30BaHus /JIsl BEIUMCIICHNS 3HAUYEHUH Y-
CJIOBBIX BBIPQXEHUM, COIEPIKALUX CTENIEHU C HaTypalbHbIM IIOKA3aTeJIEM, CTEIIEHHU C LIEJIbIM
OTPULIATENILHBIM IIOKA3aTeNIeM; BBIIOJIHATh HECI0XKHbIE IPE0OpPa30BaHuUs 1IEIbIX BbIPAXKECHUI:
pacKpbIBaTh CKOOKH, TIPUBOIUTH MTOTOOHBIE CllaraeMble; UCIIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO
YMHOKEHUS (KBaJpaT CyMMBI, KBaJIpaT pa3HOCTH, Pa3HOCTb KBaJIPaToOB) [UIs YIIPOLICHUS BbIYKC-
JICHUI 3HaUE€HUH BBIPAKEHUI; BBIIIOJIHATH HECIIOKHBIE TPE0Opa30oBaHUsl IPOOHO-TMHENHBIX BbI-
pa’keHU 1 BbIpa)KEHUH ¢ KBaAPATHBIMH KOPHSIMHU.

B noBceHEBHOI KU3HU U TIPU U3YYCHHUH APYTUX MPEAMETOB: TIOHMMATh CMBICI 3aIFCH YHCIIa B
CTaHJApPTHOM BH/JIE; ONIEPUPOBATH Ha 6a30BOM YPOBHE MOHATUEM «CTaHJApTHAs 3allUCh YHCIIAy.
Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYHUTHCS: ONICPUPOBATH MMOHATUSMH CTETICHU C HATypajlb-
HBIM IIOKa3aTeseM, CTENIEHH C IIeJIbIM OTPULIATeNbHBIM IT0Ka3aTesIeM; BBIOIHATH Tpeodpa3oBa-
HUS LENbIX BBIPAKEHUI: 1eUCTBUS C OJHOUIEHAMH (CII0KEHHE, BBIUNTAHUE, YMHOXKEHHE), ACH-
CTBHSI C MHOTOUJICHAMU (CTI0KEHHE, BBIYUTAHHE, YMHOKEHHE); BBIIOIHATH Pa3IoKeHUE MHOTO-
YJIEHOB HAa MHOXKMTEJN OJHUM U3 CIIOCOOOB: BBIHECEHHUE 3a CKOOKY, TPYyIIUPOBKA, UCIIOIb30Ba-
HUE (POPMYJT COKpAILIEHHOI'O YMHOXEHHUS; BBIIEIATh KBapaT CYMMBI M Pa3HOCTH OJHOYJICHOB;
packiaibIBaTh HA MHOXKUTEIIN KBAJPAaTHBIM TPEXWIEH; BBIMOIHATH IPeoOpa3oBaHMsI BbIpake-
HUH, coJlepKaluX CTENEeHH C LEeIbIMA OTPUIIATEIbHBIMU IOKA3aTEISIMU, IEPEXOIUTh OT 3alUCH
B BU/JIE CTETICHU C LIeJIbIM OTPULIATEIbHBIM ITOKa3aTeNIeM K 3alIUCH B BUJIE IPpOOU; BBIOIHSTH
npeoOpa3oBaHus APOOHO-PAIMOHANIBHBIX BRIPAKEHHI: COKpalleHue Ipobei, mpuBeieHue aji-
rebpanueckux apodei k 001eMy 3HaMeHATeI0, CII0KEHUE, YMHOKEHHE, JIeJICHUE anredpanye-
CKuX Apo0ei, Bo3BeIeHNe anredpandeckoil 1podu B HATYpAIbHYIO U LGy OTPULIATEbHYIO
CTETEHb; BBITIOJIHATH IPE0Opa30BaHuUs BRIPAXKEHUI, COJIEpKANX KBaIpaTHbIE KOPHU;
BBIJICJIATH KBAJPaT CYMMBI HJIM PA3HOCTH JIBYYI€HA B BBIPAKEHHSIX, COAEPIKAIINX KBAIpaTHbIE
KOPHH; BBITIOJIHATH TPE0Opa30BaHus BhIPAXKEHU, COIEpPKaIIX MOIYIb.

B noBceHEeBHOI KU3HU U IPU U3YYEHUH APYTUX MPEAMETOB: BBHIIOIHITH IPeoOpa3oBaHUs U
JEMCTBUS C YMClIaMU, 3alIMCAaHHBIMU B CTaH/IapPTHOM BUJIE; BBIIIOJIHATH ITPe0Opa3oBaHus anreo-
panyecKuX BhIPaKEHUH MPH PEIIeHUH 3a7a4 IPYTUX Y4eOHbBIX IPEIMETOB.

YPaeHeHM}Z U HepaeseHcmeda

YuyeHHMK HAYYUTCSI: ONIEPUPOBATH HA 6a30BOM YPOBHE MOHATUSMU: PaBEHCTBO, YUCIOBOE pa-
BEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHHsI, PEIICHUE YPAaBHEHHUSI, YUCIOBOE HEPABEHCTBO, HEpa-
BEHCTBO, PEIICHUE HEPABEHCTBA; IIPOBEPATH CIPABEAINBOCTD YUCIIOBBIX PABEHCTB U HEPa-
BEHCTB; PEIIATh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIIMECS K TMHEHHBIM;
IIPOBEPSATH, SIBISIETCA JIM JAaHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEPAaBEHCTBA); pellaTh KBajapaT-
HbI€ YpaBHEHUs 0 (HopMyJie KOpHEH KBaJipaTHOTO ypaBHEHMsI; N300pakaTh peIlIeHHUs Hepa-
BEHCTB M X CUCTEM Ha YUCJIOBOU NPsMOM. B ITOBCEHEBHOM KU3HU U IIPU U3YYCHUU JPYTUX
IIPEIMETOB: COCTABIIATh U PEILATh JIMHEWHBIC YPABHEHHUS IIPH PELICHUH 33]a4, BOZHUKAIOIINX B
IPYruX y4yeOHBIX MpeaMeTax.



Y4YeHuK MOJy4YuT BO3MOKHOCTh HAYYHTBCSI: ONEPUPOBAThH MOHATUSAMU: YpaBHEHHUE, HEPABEH-
CTBO, KOPEHb YpAaBHEHUS, PEILICHUE HEPABEHCTBA, PAaBHOCWJIbHBIE ypaBHEHMs, 001acTh OIpeJie-
JIeHUS ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUN WM HEPABEHCTB);

pelarh JUHEHbIE YPAaBHEHUS U YPAaBHEHHUS, CBOAUMBIE K JINHEHHBIM C IOMOIIbIO TOKECTBEH-
HBIX PEOOpa30BaHMIA; pelIaTh KBaApaTHbIC YPAaBHEHUS U YpaBHEHU, CBOJIMMBIC K KBaPaTHBIM
C TIOMOILIBIO TOK/IECTBEHHBIX MpeoOpazoBaHuil; pemarb JpOOHO-THHEHHbIE YPaBHEHHUS,

pelaTh IpocTeiile HppaluoHaIbHbIE YPABHEHUS BUIA | f f(x)=a, \/ f(x) = \/ g (x) ; pe-

11aTh YPaBHEHUS BHUIA X' = d; peuaTth ypaBHEHUs CIIOCOOOM Pa3IOKEHHsI HA MHOXKUTEIIN U 3a-
MEHbI IEPEMEHHOM; NCII0Ib30BATh METO/I MHTEPBAJIOB JUIsl PELLICHUS LIEJIbIX HEPABEHCTB;
pelaTh JMHEWHbIE YPaBHEHUSI U HEPABEHCTBA C IIapaMeTPaMHU; PEIIaTh HECIOXKHbBIE KBAaJJPATHbIE
YpaBHEHMsI ¢ TapaMEeTPOM; PELIaTh HECIOKHbIE YPABHEHUS B LIEJIbIX YMciIaX. B moBcenneBHOM
KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB: COCTABIATh U PEIIaTh JIMHEWHbIE U KBaJlpaTHbIE
ypaBHEHMs, ypaBHEHUS, K HUM CBOJSIINECS, HEPABEHCTB MPH PEILICHUH 3aJa4 APYIUX y4eOHBIX
IIPEIMETOB; BBIIOJIHATH OLIEHKY IIPaBA0I0100MsI pe3yJIbTaTOB, OJIY4aeMbIX [IPH PEIICHUHU JIH-
HEIHBIX U KBa/IpaTHBIX YPaBHEHUH M HEPABEHCTB IPH PEILICHUHU 3aJjay APYIHX y4eOHBIX Mpesi-
METOB; BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA WJIK UX CUCTEMBI [l COCTABIIE-
HUS MaTeMaTU4YeCKON MOJEIH 3alaHHOM peaJlbHOM CUTYallMK WM MPUKIIAJHON 3a]jauu; yMETh
HMHTEPIPETUPOBATH MOTYYEHHbIN IPU PELICHUN YPABHEHMSI, HEPABEHCTBA PE3YJIbTAT B KOHTEKCTE
3aJJaHHOH peabHON CUTYalluu WU PUKIAJHOHN 3a/1auH.

Dyuxyuu

Y4yeHuK HayYHMTCsl: HAXOUTh 3HaUeHHE (PYHKLMU 10 3aJaHHOMY 3HAUEHUIO apryMeHTa; Ha-
XOJMTh 3HAYEHUE apryMEHTa 110 3a/laHHOMY 3Ha4€HUIO (DYHKIIMU B HECTIOKHBIX CUTYALMSIX; OIl-
penenaTh NOJ0XKEHHUE TOUKH 110 €€ KOOpIUHATaM, KOOPJMHATHI TOUKH 110 €€ MOJIO0KEHHIO Ha KO-
OpAMHATHOM MJIOCKOCTH; MO IpaMKy HaXOAUTh 00JaCTh ONpE/IeeHNUs, MHOKECTBO 3HAUEHUH,
HYJIU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, TPOMEXYTKH BO3pacTaHUs U yObIBaHUS, HaH-
Oosblilee U HAUMEHbIlee 3HauUeHHs (PYHKIMH; CTPOUTh IpadyK JUHEHHON (QyHKIIMU; TPOBEPATH,
SIBJIAETCS JIU JaHHBIN rpaduk rpadukomM 3ajaHHON QYHKIMY (JIMHEHHON, KBaJpaTUIHON, 00pat-
HOW MPONOPLHUOHATIBHOCTH); ONIPENENIATh NPUOIMKEHHbIE 3HAUE€HHsI KOOPAMHAT TOUKH Iepece-
yeHUsl rpa@uKoB GyHKIMHA. B moBcenHEBHOM )KU3HU U MTPU U3YYEHHUH IPYTHX IPEIMETOB: UC-
M0JIb30BaTh I'paMKU peasibHBIX MPOLECCOB M 3aBUCUMOCTEH JUIsl ONpeIeIeHNs] UX CBOWCTB
(HanOosplIME U HAUMEHBIINE 3HAUEHUs, IPOMEXYTKH BO3pacTaHus U yObIBaHUS, 00JIaCTH I10-
JIOKUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.); UCIIOJIB30BaTh CBOMCTBA IMHEHHON (pyHKIMM
U ee rpaduK Ipy pelieHuy 3a7a4 U3 Jpyrux y4eOHbIX IPeIMETOB.

YYyeHHK MOJYYHT BO3MOKHOCTh HAYYHTBCSA: ONEPUPOBATh MOHATUAMM: (DYHKIIMOHAJIbHAS 3a-
BUCUMOCTh, (PyHKIMS, rpaduk (QyHKIUH, CIOCOObI 3aJaHus (YHKIMU, apryMEHT W 3HadeHHe
GbyHKINH, 00JIACTh ONPEIeIICHUS] 1 MHOKECTBO 3HAUCHHUH (PYHKITUH, HYTU (QYHKIIUH, TIPOMEKYT-
KU 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKITMH, YeTHOCTH/HEUYETHOCTD (DYHKIIUHY;

CTPOUTH rpaQUKy JIUHEHHOM, KBaApaTUUHON QyHKIIMHA, 0OpaTHON NPONOPLHOHATBHOCTH, (PYHK-

UM BUQ: Y =a+

Sy s /xy=x | Ha IpUMepe KBaJApaTHIHOU ¢yHKIIMH, ICTTOTB30BATH
X +

npeoOpa3zoBanud rpaduka GyHkuuu y=f(x) 11t mocTpoeHus rpa@uKoB (yHKIIHI

y = af (kx+b)+c;COCTABIATbYPAaBHEHUAIIPAMOIIIO3aJaHHBIMY CIOBUSIM: IIPOXOAs1IIeliuepes
JIBE TOUKH C 33JITaHHBIMU KOOPAMHATaAMU, TPOXOIAIIEH Uepe3TaHHYIO0 TOUKY U TapajuieIbHON
JTAHHOM MPSIMOM; UCCIIEIOBATH (DYHKITHIO 110 €€ rpaduKy;

HaXO/UTh MHOXKECTBO 3HAUEHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJI-
paTUYHOM (YHKLUH; B TOBCETHEBHOM KU3HU U IIPU U3YUEHHUH JPYTUX MPEIMETOB!
WLTIOCTPUPOBATH ¢ IOMOIIBIO TpaduKa peaqbHyI0 3aBUCUMOCTh MITH MPOLIECC M0 UX XapaKTepH-
CTHKaM; UCIOJIb30BATh CBOMCTBA U TpaUK KBaAPAaTUYHON (PYHKLUH NP PELICHUHU 3aa4 U3
APYTUX y4eOHBIX MPEIMETOB.

Texcmosuvle 3a0auu



YuYeHuK HAYYHTCsl: CTPOUTH MOJIETh YCIIOBUS 3a/1a4M (B BUJIE TAOIHIIBI, CXEMBbI, PUCYHKA WIIH
ypaBHEHUs), B KOTOPOH JIaHbI 3HAUYCHUS JBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C IIEIBIO T10-
WCKa PEIICHUS 3a/1a49H; OCYIIECTBIIATh CIIOCO0 MMOMCKA PEIICHHS 33/1a41, B KOTOPOM PaCCyxk/ie-
HUE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WIIH OT TPeOOBAHUS K YCIOBHIO; COCTABIIATH IIAH pe-
IICHUS 331a4M; BBIICIISATH ATAIbl PEIICHUS 3a/1a41; HHTEPIPETUPOBATh BEIYUCIUTEIILHBIC pe-
3yJIbTaTHI B 33/1a4€, MCCIIEI0BATh MOJYYCHHOE PEIICHHE 3a/]auH; 3HATh Pa3Inuue CKOPOCTEH
00BEKTa B CTOSTYCH BOJIE, TPOTUB TEUCHHUS U 110 TEUCHUIO PEKH; PEIIaTh 3a7a4i pa3HbIX THUIIOB
(Ha paboTy, Ha MOKYIIKH, Ha IBYKEHUE), CBSA3BIBAIOIINX TPH BEIIMYMHBI, BBIICIATH 3TU BEIHYU-
HBI U OTHOIICHUSI MEKIY HUMHU; B TIOBCEIHEBHOM KH3HH U TIPU U3YYCHUU JIPYTHUX IPEIMETOB:
BBIIBUTATh THIIOTE3bI O BO3MOYKHBIX TPEIEIbHBIX 3HAYCHUSIX UCKOMBIX B 3a7aue BETHYUH (J1e-
JIaTh TIPUKUJIKY).

Y4YeHUK NOJYyYUT BO3MOKHOCTH HAYYHTHCS: PElIaTh MPOCTHIC U CIOXKHBIC 3a/1a4U PA3HBIX TH-
OB, & TAKXE 3aJ1a4¥ MMOBBIIICHHOW TPYAHOCTH; MCIIOIH30BaTh Pa3HbIC KPATKUE 3allMCH KaK MO-
JIeITU TEKCTOB CJIOKHBIX 33J1a4 JUIsl IIOCTPOCHUS TOUCKOBOW CXEMBI M PEIICHUS 3a]1a4; pa3jinyarh
MOJIENIb TEKCTa U MOJIEIIb PEIICHHS 331a4H, KOHCTPYHPOBATh K OOHOU MOOeIU peuieHus: HECIOXK-
HOW 3aj7]aul pa3HbIe MOJICIHM TEKCTa 3aJauu; 3HaTh U MPUMEHATh 00a criocoda MOMCKa PenieHus
3amaq (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K TPEOOBAHUIO);BBICIISTL 3TAIBI PEIICHUS 3a-
Jla4u U COJCPIKaHUE KAXKIOT0 dTara; yMETh BEIOMPATh ONTUMAIBHBIA METOJ PEIICHUS 3a/1a4d U
OCO3HABaTh BBIOOP METOJ/A, PACCMATPUBATH PA3UYHBIC METOJbI, HAXOJUTH PA3HBIC PEIICHUS
3ajJ]auu, €CJIM BO3MOYKHO; aHAJTM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 33]1a4;

BBINOJIHATH Pa3IMyUHbIC TIPE0Opa30BaHUs MPEIUIOKCHHOM 3a]]aui, KOHCTPYUPOBATh HOBBIC 3a]1a-
9H U3 IaHHOM, B TOM YHUCJIe 0OpaTHBIC; HHTEPIIPETHPOBATH BHIYUCIUTEIBHBIC PE3YJIBTATHI B 33/1a-
4e, UCCIIeIOBATh MOJYYCHHOE PEIICHHUE 33/1aui; aHAJTM3HUPOBATh BCCBO3MOKHBIC CUTYAIIHH B3a-
MMHOTO PAcCIOJIOKEHUS IBYX OOBEKTOB M M3MEHECHUE UX XapaKTePUCTHK IPH COBMECTHOM JIBH-
KEHHUH (CKOPOCTh, BpEeMsl, PACCTOSIHHE) TIPU PEIIEHUH 3aad Ha JIBI)KEHUE JIBYX 00BEKTOB KaK B
OJTHOM, TaK U B TIPOTUBOIIOJIOXKHBIX HAMPABJICHHSIX; UCCIICIOBATh BCEBO3MOXHBIC CUTYAITUH TIPH
pEIIeHNH 33J1a4 Ha JBMKEHHUE TI0 PEKe, pacCMaTpPUBATh Pa3HbIe CUCTEMBI OTCUETA;

OCO3HABaTh U OOBSCHATH UICHTUYHOCTH 33a4 Pa3HBIX TUIIOB, CBSI3bIBAIOIINX TPU BEJIUYMHBI (Ha
paboTy, Ha MOKYITKH, Ha JIBFOKEHHUE), BELICIISATH OTH BEJTUYHHBI M OTHOIICHHSI MKy HUMHU, ITPH-
MEHSTh UX MIPH PEIICHUH 3aa4, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 yKa3aHHBIX THIIOB; Blla-
JIETh OCHOBHBIMH METOJIaMH PEIICHUS 3a/1a4 Ha CMECH, CIIJIaBbI, KOHIICHTPAIIUHU; PEIIaTh JIOTH-
YeCcKHUe 3a/1a4u pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C IBYMsI OJOKaMH U ¢ TpeMs OJIOKaMu J1aH-
HBIX C TIOMOIIIBIO TA0JIHIT; OBJIAJIETh OCHOBHBIMU METOJIAMU PEIICHHSI CFOXKETHBIX 3a1a4: apud-
METUYECKH, anredpanyeckuii, reoMeTpudeckuii, rpapuueckuii, MPUMEHSTh UX B HOBBIX 1O
CPaBHCHHUIO C U3YYCHHBIMH CHTYAIMSIX. B TOBCETHEBHOM KU3HH U TIPH U3YICHHUH JPYTHUX TIPS -
METOB:BBIJICIISITH PU PEIICHUH 33/1a4 XapaKTEePUCTUKU pacCMaTpUBaeMOi B 3aJjaue CUTYaIlUH,
OTJIMYHBIE OT peaTbHBIX (T, OT KOTOPBIX a0CTPArupoOBAIKCH), KOHCTPYHPOBATH HOBBIC CHTYAIHH
C YYETOM 3THUX XapaKTEPUCTUK, B YACTHOCTH, MIPH PEIICHUH 33]]a4 Ha KOHIICHTPAIIUH, YUUTHIBATh
IUIOTHOCTD BENIECTBA; peliaTh U KOHCTPYHPOBATH 33724l Ha OCHOBE PACCMOTPECHHS PEaTbHBIX
CUTYaIui, B KOTOPBIX HE TPpeOyeTCsl TOUHBIM BEIYMCIUTENBHBIN pe3ylbTaT; peuaTh 3aa4u Ha
JBUKCHHE IO peKe, pacCMaTpHBas pa3HBIE CHCTEMbI OTCYETA.

8 kiacc ['eomerpus

T'eomempuueckue gueypol

YuyeHHK HAYYUTCsI: OTIEPUPOBATH Ha 6a30BOM YPOBHE MOHATUAMHU T€OMETPUUYECKUX DUTYP;
U3BJIEKaTh HH(OPMALIHIO O TEOMETPUYECKUX (pUTypax, MPeICTaBICHHYIO Ha YepPTekax B SIBHOM
BUJIC; IPUMEHSATH JUISl PEIICHHS 3a]1a4 T€OMETPHUECKUE (PAKThI, €CIIN YCIOBUS UX PUMEHEHUS
3aJaHbl B ABHOHM (popMe; peaTh 3a7a4i Ha HaX0KAEHNUE N'€OMETPUYECKUX BEJIMYMH 110 00pa3-
11aM WIX alroputMaM. B moBceHEBHOM KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB: UCIIOIb30-
BaTh CBOMCTBA F€OMETPUUECKUX (DUTYp IUIs PELIEHUs THIOBBIX 3a/1a4, BO3HUKAIOIIUX B CUTYya-
LUSX TIOBCEHEBHON XKHU3HU, 3a7a4 IPAKTUUECKOTO COACPKAHUS.

YYeHHK NOJIYYHT BO3MOKHOCTD: OTIEPHPOBATH MOHATHIMH T'€OMETPHUECKUX DUTYD;



U3BIIEKATh, UHTEPIIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMALIUIO O TE€OMETPUUYECKHUX (UTypax,
MPEJCTaBICHHYIO Ha YepTEeKax; MPUMEHATh TeOMeTpuUYecKre (DaKThl U peleHHs 3a/1a4, B TOM
YHCIIe, MPEIIOIATaloInX HECKOIBKO [IaroB PelieHus; (POPMYJINpOBATh B IPOCTEUIINX CITydasix
CBOMCTBa M IPU3HAKHU (UTYp; TOKA3bIBATh TEOMETPUUCCKIE YTBEPKICHHS;

BJIAJICTh CTAHIAPTHOM KJIacCU(pHUKANNEH TUIOCKUX (QUTYp (TPEyroJIbHUKOB U YETHIPEXyrOIbHU -
KOB). B moBceHeBHO KU3HU U IPH U3yYEHUH JPYTHX IPEIMETOB: UCIIOJIB30BATh CBOMCTBA
reOMEeTPHUECKUX (DUTYp IS PELICHHUS 3a7a4 MPAKTHUECKOT0 XapakTepa v 3aa4 U3 CMEXKHBIX
TMCIUIIIHH.

Omnowenus

YYyeHHK HAYYUTCS: OTIEpUPOBATH Ha 0a30BOM YPOBHE MOHATUSMU: PaBEHCTBO (UTYp, paBHBIC
(burypsl, paBeHCTBO TPEYTOJIbHUKOB, APAJUICIBHOCTD MPSIMBIX, HEPICHANKYISIPHOCTD MPSIMBIX,
YTJIBI MEXKTY TIPSIMBIMH, TIEPIICHAUKYIIAP, HAKJIOHHAS, TPOEKIUs. B moBceTHEBHOM KU3HU U MIPH
U3y4CHUH JPYTUX IIPEIMETOB: UCIIOJIB30BaTh OTHOIICHHS ISl PELICHUS IPOCTEHINNX 3a/1a4,
BO3HHUKAIOMINX B PEaIbHOMN JKHU3HU.

Y4eHNK MOJYYUT BO3MOKHOCTH HAYUUThCSI: ONIEPHPOBATH MMOHATHSIMHU: PAaBEHCTBO (QUTYD,
paBHbIE (PUTYPBHI, PABEHCTBO TPEYTOJIBHUKOB, MTAPAJUICIBHOCTD MPSIMBIX, TIEPIICHIUKYIIPHOCTD
IPSMBIX, YIIIBI M@Ky IPSIMBIMH, IEPICHAUKYIISP, HAKIIOHHAS, TIPOSKIHsL, Hogooue ¢uryp, mo-
no0HBIE PUTYPBI, TOTOOHBIE TPEYTOIBHUKH; IPUMEHATH Teopemy Dareca u TeopeMy O Mporop-
[IMOHAJIBHBIX OTPEe3KaxX MPH PELICHUH 33a/]a4; XapaKTepH30BaTh B3aUMHOE PACIIOJIIOKEHHE TIPS~
MO ¥ OKPYXHOCTH, ABYX OKPY>KHOCTEH; B TIOBCETHEBHOM KHU3HH U TIPU U3YUCHUU IPYTHX
IPEJMETOB: HCIOIb30BaTh OTHOLICHUS IS PEIICHUS 33/1a4, BOSHUKAIOIIUX B PEaIbHOM KHU3HU.

HS’M@peHM}Z U 6blHUCTICHUA

YdeHUK HAYUYMTCHA: IPUMEHATH (OPMYJIBI IEPUMETPA, TIJIOMIAIN U 00beMa, TIIOMIATH TTOBEPX -
HOCTH OTJEJIBbHBIX MHOI'OTPAHHUKOB IIPY BBIUHUCIICHUSAX, KOTa BCE JaHHbIE UMEIOTCS B YCIIOBUU;
npuMeHaTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS JIJIs1 BBIYUCIICHUS
JUIUH, PACCTOSIHUM, IUIOIIAJEN B POCTEUIINX cllydasx. B MOBCEAHEBHOM KU3HU U IPU U3y4de-
HHUM IPYTUX OPEIMETOB: BBIUYMCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUsX,
TUJIONIA/IA B MIPOCTEHIINX CITydasx, MPUMEHSITh POPMYJIbl B TPOCTEHIINX CUTYAIIHSIX B MOBCE-
JTHEBHOM >KU3HU.

Y4eHHUK MOJYYUT BO3MOKHOCTh HAYYUTBLCH: ONEPUPOBATH MPEACTABICHUSIMH O JJIMHE, TIJ10-
maan, kak BenuunHamu. [Ipumensats teopemy [ludaropa, popmMynsl miomaay, npu pernieHun
MHOTOIIIArOBBIX 33/1a4, B KOTOPBIX HE BCE JIaHHBIE MTPE/ICTABIICHBI IBHO, a TPEOYIOT BHIYHCICHUH,
OTepUpoBaTh 0OJIee MMUPOKUM KOJIMUECTBOM (HOPMYJT JJIUHBI, TUTOMIAAH, BBIYUCIISATH XapaKTepH-
CTHKHU KOMOUHAIUK GuUryp (OKpyKHOCTEH M MHOTOYTOJIbHUKOB) BBIUUCIISITh PACCTOSHUS MEXKTY
(dburypamu, IpUMEHATh TPUTOHOMETPUIECKHE (DOPMYJIBI SISl BEIYUCIEHUN B 00JI€€ CIIOKHBIX
CIIy4asiX, IPOBOJNUTH BBIYMCIIEHUSI HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABIEHHOCTH;
dhopmynupoBaTh 337]a4K Ha BRIYUCIICHUE JUTHH, TUIOMACH U pemiaTh ux.

B noBceqHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX HPEAMETOB: IPOBOJAUTH BBIUUCICHUS HA MECT-
HOCTH; IPUMEHSTH (DOPMYJIIBI PY BHIYUCIICHUSIX B CMEXXHBIX yUEOHBIX MPEAMETaX, B OKPYKar0-
el JeMCTBUTEIbHOCTH.

T'eomempuueckue nocmpoenus

YdeHuK HAY4YUTCsI: N300pakaTh TUMOBBIEC TUIOCKHE (GUTYPHI B (PUTYPHI B IPOCTPAHCTBE OT PYy-
KM U C IOMOIIbIO UHCTPYMEHTOB. B OBCEHEBHOM KU3HU U NIPU U3YUEHUH APYTUX MPEAMETOB:
BBIIIOJIHATH HpOCTefIHIHe IMOCTPOCHHUA Ha MCCTHOCTH, HGO6XOJII/IMI)IC B peanLHoﬁ JKHU3HU.
Y4eHUK MOJYy4YUT BO3MOKHOCTh HAYYUTHCA: N300pakaTh TeOMETPUIECKIE PUTYPHI 11O TEK-
CTOBOMY U CUMBOJIbHOMY OIHCAaHHIO; CBOOOIHO ONEPUPOBATH YEPTEKHBIMA HHCTPYMEHTAMH B
HCCJIOXKHBIX CJIydasaX, BBIMIOJHATH IOCTPOCHUA TPCYTOJIbHUKOB, IPUMCHATL OTACIbHBIC MCTOAbI
MOCTPOEHUM LIUPKYJIEM U JIMHEUKON ¥ TPOBOAUTH MPOCTEHIIINE UCCIIECIOBAHUS YUCTIA PEIICHU;
n300pakaTh TUMIOBBIE MJIOCKUE (PUTYPHI C TOMOIIBIO MPOCTEHIITNX KOMITbIOTEPHBIX HHCTPYMEH-
TOB. B moBceqHEeBHOM KU3HU U TIPU U3YYEHUU JPYTUX MPEIMETOB: BBHIIOIHATH MPOCTEHUIINE 110-
CTPOEHUSI Ha MECTHOCTH, HEOOXOJMMBIE B PeaIbHOM JKU3HHU; OLIEHUBATh Pa3Mephl PealbHbIX
00BEKTOB OKPYXKAIOIIETO MHUpa.



T'eomempuueckue npeobpaszosanus

Y4yeHHK HAYYUTCH CTPOUTH (PUTYpYy, CAMMETPUUYHYIO JAHHOM (PUIype OTHOCUTENIBHO OCH U
TOUKU. B MoBceIHEeBHOM )KU3HU U NIPU U3YUYEHUH JIPYTUX NIPEIMETOB: PACIO3HABATh ABUKEHHE
00BEKTOB B OKPYXKAIOIIEM MHUPE; paclio3HaBaTh CHMMETPHUHBIEC (PUTYPHI B OKPYKAIOIIEM MUpE.
Y4eHHK NOJYYHUT BO3MOKHOCTh HAYYUTBCSI CTPOUTH GUTYpY, TOAOOHYIO JaHHOM, MOJIb30-
BaThCsI CBOMCTBaMU MOA0OUS 111 00OCHOBAHHUS CBOUCTB (PUTYD;

B noBceHEBHOI KU3HU U IPU U3YYCHUU APYTHX IPEAMETOB: IPUMEHATH CBOMCTBA MOJ00MS
JUISL TIOCTPOEHUIN U BBIYHUCIICHUH.

9 xknacc AJITEBPA
PAIIUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMAbI

BbINyCKHUK HAYYUTCS: TOHUMATh M IPUMEHSITH TEPMUHOJIOTHIO M CHMBOJIHKY, CBSI3aHHBIE C OTHO-
LIEHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB; peIllaTh JIMHEITHbIE HEpaBeHCTBA C OJJHON mepe-
MEHHOM U MX CHCTEMBI; pelIaTh KBaJApaTHbIC HEPABEHCTBA C ONOPOH Ha TpaduyecKue NperCTaBICHUS;
MIPUMEHSTH alnapar HEPaBEHCTB IS PELICHU 3aJa4 U3 Pa3JInUHbIX pa3fesioB Kypca; PeLlaTh HECIOXK-
HbIE YPaBHEHUS B LIEJIBIX YUCIIAX.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYYHTBCA: pa3HOOOpa3HbIM NpHUEMaM J0Ka3aTebCTBa He-
PaBEHCTB; YBEPCHHO MPUMEHSTD annapaT HePaBEeHCTB JUIsl PELICHHs] Pa3HOOOPa3HBIX MaTEMAaTHYECKIX
3a/1a4 ¥ 337184 U3 CMEXKHBIX [IPEIMETOB, IPAKTHKH; IPUMEHATH IpaduyecKue mpeacTaBIeHus s
UCCIIETOBaHMS HEPABEHCTB, CUCTEM HEPAaBEHCTB, COJIEPKaINX OYKBEHHBIE KOO DUIIUEHTHI; pe-

IaTh IPOCTEUIINE UPPALMOHAIbHBIE YPABHEHUS BUA / f(x)=a, \/ f(x)= \/ g (x) ; peurath

YpaBHCHUA BUAa Xn =a, peuiaTh YypaBHCHUA CII0CO00M PA3JI0KCHUA HAa MHOXUTECIIN YU 3aMCHBI
NepEeMEHHOM; HCIOIb30BaTh METO/I HHTEPBAJIOB ISl PEIICHHUS IIEBIX M JPOOHO-PAIIHOHATIBHBIX
HCPaBCHCTB, p€UIAaTh JIMHEHHEBIE YpaBHCHUA U HEPABCHCTBA C ITapaMETpaMu; pCIIaTh HCCIIOKHBIC
KBAaAPATHLIC YPABHCHUS C MMApaMETPOM; p€lIaTb HECIOKHBIC CUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ C
napaMeTpamH.

OCHOBHBIE [IOHATHA. YHUCJIOBBIE ®YHKI[UN

BbINyCKHUK HAYYUTCS: TOHUMATh M UCTIOIh30BaTh (DYHKIIMOHAIBHBIC OHSTHUS U SI3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAUEHHS); CTPOUTH I'PaUKH IEMEHTapHBIX (DYHKIMH; HCCIeJ0BaTh CBOMCTBA YH-
CJIOBBIX ()YHKIIMH HA OCHOBE M3Y4CHUSI ITOBEJICHHS UX TPa(HKOB;

MOHMUMATh (PYHKIHMIO KaK BaXHEHIIYI0 MaTeMaTHYeCKyI0 MOZENb AJIsl ONMKCaHMS MPOLECCOB M SIBJICHUI
OKPY’Karollero MUpa, MPUMEHTh (PYHKIIMOHAIBHBIHN S3BIK JUIS OMMCAHHUS M UCCIECAOBAHMS 3aBHCUMOCTEN
MeXay (GU3NIECKUMU BETHIYUHAMI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTBHCS: TIPOBOJUTH MCCIICIOBAHMS, CBS3aHHBIE C M3Yyue-
HUEM CBOMCTB (DYHKIIMH, B TOM YHUCIIE C HCIIOIB30BAHUEM KOMIIBIOTEPA; HA OCHOBE IPaMKOB N3yUEHHBIX
¢yHKUIMI cTpouTh Oosee ciokHbIe rpaduku (KyCOYHO-3a/aHHbIE, C «BBIKOJIOTHIMI» TOYKaMH H T. IL.);
WCTIONIB30BaTh (DYHKIIMOHAIBHBIE MPEJCTABICHUS U CBOWCTBA (DYHKIUH IS PENICHUS MAaTeMaTHUYECKUX

3a/1a4 U3 PA3IMIHBIX Pa3/IeNioB Kypca; CTPOUTh IpapUKy JIMHEHHOM, KBaIpaTUUHON QyHKIINH, 00-

paTHO MPONOPIMOHATEHOCTH, QYHKIIMM BUAA: Y = a+ -t y= JxX, y= 3, y = |x ; Ha TIpHU-

Mepe KBaIpaTUYHOW (PyHKITMHU, UCIIOJIb30BaTh IpeoOpa3oBanus rpaduka pyaknuu y=f(x) ms
noctpoenus rpaguxos ¢pynxiuii y = af (kx + b) + ¢ ; uccnenoats GpyHkIMIO 110 €€ rpaduKy; Ha-
XOJIUTh MHOXKECTBO 3HAYCHUH, HYJIH, POMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJIpa-
TUYHOHN (YHKIIUH.



YUCJIOBBIE IIOCJIE[JOBATEJIDHOCTH

BbInyCKHUK HAYYHMTCSI: ONIEPUPOBATH MOHATUSMU: TIOCIEI0BATEIBHOCTD, apupMeTHIECKas
Iporpeccusi, reOMeTpuieckas Mporpeccus; peliaTh 3a/1a4i Ha apuPMEeTUIECKYI0 U TeOMeTprye-
CKYIO IPOTPECCHUI0, TOHUMATh M UCTIONB30BaTh SA3bIK MOCIEI0BATENbHOCTEH (TEPMUHBI, CHMBOJIMUECKHUE
0003HaYCHUS ); TPUMEHSTH (OPMYJIBI, CBSI3aHHBIE C apH(YMETHUECKON U TeOMETPUIECKOMN MPOrpecCHsIMH,
U anmapart, chOpMHUPOBAaHHBIH [IPHU U3YUSHUH IPYTUX PA3EN0B Kypca, K PELICHHIO 33134, B TOM YHUCIIE C
KOHTEKCTOM U3 peaslbHOMN >KU3HHU.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCH: pemaTh KOMOMHMPOBaHHbIE 33/1a4H C TIPUMe-
HeHHEM (GOPMYJI N-TO WieHa U CyMMBI MEPBBIX N WICHOB apu()METHYECKON U TeOMETPUIECKOH porpec-
CHiA, IPUMEHSIS IPH STOM alllapaT ypaBHEHUH U HEPaBEHCTB; MOHUMATh apu(METHIECKYIO U TeOMETpH-
YeCKYyIO MMPOrPECCHH KaK (PYHKIMH HATypallbHOT'O apr'yMEHTA; CBA3BIBATH apU(PMETHUECKYIO ITPOTPECCUI0

C IMHEHHBIM POCTOM, T€OMETPHUECKYIO — € IKCIIOHEHLINAJILHBIM POCTOM.

DJIEMEHTBI KOMBUHATOPUKH, CTATUCTHUKH U TEOPHH BEPOATHO-
CTEH

BbINyCKHUK HAYYHMTCH: UCIIONB30BAaTh NPOCTEHIINE CIIOCOOBI TIPEICTABICHNS M aHAJIN3a CTATHUCTHYE-
CKUX JaHHBIX; HAXOJUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSITHOCTh CIYYalHOTO COOBITHSI.
penaTh KOMOMHATOPHBIE 3a/1a4M Ha HAXOXKJICHUE YMCIIa O0bEKTOB WM KOMOUHAITHIA.

BbinyCKHHK NOJYYUT BO3MOKHOCTh HAYYMTbCSI: IPHOOPECTH IIEPBOHAYAIBHBIN ONBIT OPraHU3aLIH
cOopa TaHHBIX TP MPOBEACHUH OMPOca OOLIECTBEHHOTO MHEHHS, OCYIIECTBIISITh UX aHAIIN3, IPEICTAB-
JSITh PE3YNbTaThl ONPOCca B BUJE TAaOJHIIBL, IUATPAMMBI, IPHOOPECTH OMBIT MPOBEACHUS CITy4alHBIX JKC-
MIEPUMEHTOB, B TOM YHCJIE C TOMOLIBI0 KOMIIBIOTEPHOIO MOJEINPOBAHNUS, HHTEPIPETALIUN UX PE3YIbTA-
TOB, HEKOTOPBIM CHEIHAIBHBIM MprUEMaM pelIeHrss KOMOMHATOPHBIX 3a/1a4.

9 knacc reomeTpus

BEKTOPBHI

BBINYCKHUK HAY4YHUTCSI: ONEpPUPOBATH C BEKTOpaMHU: HAXOIUTh CyMMY M Pa3HOCTh JIByX BEKTODOB,
33JIaHHBIX TEOMETPUYECKH, HAXOINUTh BEKTOP, PABHBIM MPOU3BEACHHIO 3aJaHHOIO BEKTOpA Ha YHCIIO; Ha-
XOJUTH JJI1 BEKTOPOB, 33JaHHBIX KOOPJMHATAMU: JUIMHY BEKTOpPa, KOOPJUHATHI CYMMBI U Pa3HOCTH JIBYX
u Oosiee BEKTOPOB, KOOPJIUHATHI MPOU3BE/ICHUS BEKTOPa HA YHCIIO, IPUMEHSSI TP HEOOXOJJUMOCTH coue-
TaTeNbHbIN, MEPEMECTUTENBHBI U PACIPEAETUTENBHBIA 3aKOHBI, BBIYHCIATH CKAJSIPHOE MPOM3BENCHUE
BEKTOPOB, HAXOJIUTH YTOJI MEX/IYy BEKTOPAMH, yCTaHABINBATH MEPIEHANKYIISIPHOCTD MPSMBIX.
BbINyCKHUK MOJYYUT BO3MOKHOCTb: OBJIAJICTh BEKTOPHBIM METOJOM JJIsl PEIICHHUS 3a/1a4 Ha BbI-
YHCJICHUE U J10Ka3aTeIbCTBO; IPUOOPECTH OMBIT BHINOJIHEHHUS NPOEKTOB Ha TeMy «lIpumeneHune BekTop-
HOTO METO/Ia TIPY PEIIeHNH 3a]ad Ha BHIYHCIICHHE U I0Ka3aTEIbCTBOY.

METO/l KOOPIHHAT

BbINyCKHUK HAYYHUTCSH: BBIYKCIIATH [UIMHY OTPE3Ka MO0 KOOPJHHATAM €r0 KOHIIOB;, BBIYHCISTH KOOP-
JIMHATBI CepeJIMHBI OTPE3Ka; MCIIOIb30BATh KOOPAMHATHBIA METOJI JIJIsl H3yUSHHsI CBOUCTB MPSMBIX U OK-
pyKHOCTEH.

BBINyCKHUK MOJYYHUT BO3MOKHOCTB: OBJIAJICTh KOOPIAMHATHBIM METOJOM PEILICHUS 33a7ad Ha BbI-
YHCJICHHUE U I0KA3aTeNbCTBO; MIPUOOPECTH ONBIT MCIIOJIB30BaHMS KOMITBIOTEPHBIX MPOrPaMM ISl aHAIIN3a
YaCTHBIX CIy4aeB B3aUMHOTO PACIIOJIOKEHHS OKPYKHOCTEH M MPAMBIX; IPUOOPECTH OIBIT BBHIMOTHEHHUS
MPOEKTOB Ha TeMy «[IprMeHeHHe KOOPANHATHOTO METO/1a TIPH PEIICHHH 33/1a9 Ha BBIYHMCIICHHUE U TOKa3a-
TEIBbCTBOY.

COOTHOLIEHHME MEXJY CTOPOHAMU U YI'JTIAMU TPEYT'OJIBHUKA. CKAJIAPHOE
[MPOU3BEJAEHUE BEKTOPOB.



BbIyCKHUK HAY4YHMTCS: CBOOOIHO ONEPHPOBATH MOHSATHSAMH BEKTOpP, CyMMa, pa3HOCTh BEKTOPOB,
MIPOM3BE/IEHUE BEKTOpa Ha YHCIIO, CKAJSIPHOE MPOU3BENECHNUE BEKTOPOB, KOOPAMHATHI HA TUIOCKOCTH, KO-
OpAMHATHI BEKTOPA; BIAJE€Th BEKTOPHBIM M KOOPIWHATHBIM METOJIOM Ha IUIOCKOCTH JJISl PEIIeHUs 3ajad
Ha BBIUMCIIEHHE M JJOKA3aTeNILCTBA; BBHIIIOIHATH C MOMOIIBIO0 BEKTOPOB U KOOPAMHAT AOKA3aTENbCTBO M3-
BECTHBIX €My TeOMeTphdecKuX (pakToB (CBOWCTBA CPeTHUX JUHHMA, TEOPEM O 3aMEUYaTeNbHBIX TOYKaX U
T.I.) ¥ TOy4YaTh HOBBIE CBOMCTBA W3BECTHBIX (DUTYP; MCHOIB30BATh ypaBHEHUsS! QUTYp IS peIIeHHs 3a-
J1a9 ¥ CAMOCTOSITEIFHO COCTABIISATh YPABHEHHS OT/ICBHBIX TUIOCKUX QUTYP.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHMTBHCH: TPHOOPECTH OIBIT BBHIMOJHEHHS MPOEKTOB Ha
Temy «lIpuMeHeHre KOOpAMHATHOTO METOJA MPH PEIICHUU 3a]ad Ha BBIYUCICHHE U JIOKAa3aTeIbCTBOY,
WCTIONB30BaTh MOHATHS BEKTOPOB M KOOPAWHAT JUIS pelICHUs 3aAad Mo (Qu3uKe, reorpapuu U Apyrum
y4eOHBIM TIpEIMETaM.

JUIMHA OKPYXXHOCTU U IIJTIOIIAIb KPYT'A

BBINyCKHUK HAYYHMTCH: UCIIOIH30BaTh CBOMCTBA N3MEPEHUS IUTHH, IUIOMIAeH 1 YTIIIOB IIPH PEIICHHN
3aJ1a4 Ha HaXOKJEHHE JJIMHBI OKPYKHOCTH, JJIMHBI AYTH OKPYKHOCTH, TPaAyCHOW MEpPbI, BBIYUCIATh
JUTMHBI JINHEWHBIX JIEMEHTOB (DUTYp U UX YIJIbL, UCTIONIB3Ysl (POPMYJIIBI ATTMHBI OKPY>KHOCTH U ITMHBI Ay~
T'H OKPY>KHOCTH, (POPMYJIBI TUIOINAACH QUTyp, YIIIa; BBIYACIATH IO KPYTOB M CEKTOPOB; BBIYHCIISTH
IUIMHY OKPYXKHOCTH, [UIMHY AYTU OKPYKHOCTH; PeIlaTh 3aJa4d Ha JOKa3aTeIbCTBO C HCIIOIb30BAHUEM
(hopMyn IJTMHBI OKPY>KHOCTH U AJIMHBI TYyT'H OKPY>KHOCTH, GOpMyIJI IuIomaneil Gpuryp; pemars npakTude-
CKHE 33J1au¥, CBSI3aHHBIE C HAX0XK/IEHUEM F€OMETPUUYECKUX BEIHUUH (MCIOIB3YsI TPH HEOOXOJUMOCTH
CIPaBOYHHMKH U TEXHUYECKUE CPENICTBA).

BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTbCS: BEYHCIATH IUIOMAIN (QUTYP, COCTABICHHBIX U3
IBYX WK 0ojiee MpsIMOYTOJbHUKOB, HapajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CeKTopa; npuoopectu
OTIBIT MPUMEHEHHUS aNredpandeckoro ¥ TPUrOHOMETPHUIECKOr0 anmnapaTa U Uaei IBHKEHHS IPH PeIeHnH
3aJa4 Ha BBIYKMCICHUE MJIOIAAeH MHOTOYTOJIbHUKOB.

JBHKEHHWA

BbINyCKHUK HAYYMTCH: pacro3HaBaTh U N300pakaTh Ha YepPTEkKaxX M PHCYHKaX reoMeTpudeckue ¢u-
Typel U MX KOHQUIYpaluy; HAXOJWTh 3HAYCHMS IUTMH JIMHEHHBIX DJIEMEHTOB (PUTYp W UX OTHOILICHUS,
rpagycHyio Mepy yriaoB ot 0 mo 180°, mpumeHsisi onpeeneHns, CBOMCTBa 1 MPU3HAKK (QHUTYp U HX dJie-
MEHTOB, OTHOIICHUS GUryp (pPaBEeHCTBO, IMOJI00HME, CHMMETPHH, TIOBOPOT, MapauIeNIbHBIA MepeHoc); pe-
IaTh NPOCTEHIINE TUNTAHUMETPUYECKUE 33]]a9l B TPOCTPAHCTBE.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTbCS: OBIIAJIETh TPAJAUIHMOHHONW CXEMOW pelIeHHs 3a-
J1a4 Ha TIOCTPOEHUE C MOMOIIBIO LUPKYJIS ¥ JIMHEHKU: aHaJIHU3, IOCTPOEHHE, J0Ka3aTeIbCTBO U UCCIIEI0-
BaHHE; HAyYUTHCS PEIIaTh 33Ja4d HA MOCTPOECHUE METOJOM I'€OMETPUYECKOr0 MECTa TOYEK M METOJOM
MoJIOOUSI; IPUOOPECTH OIBIT HUCCIIEAOBAHHS CBOMCTB IJIAHUMETPHUYECKUX (PHUTYp C TMOMOIIBIO KOMIIBIO-
TEPHBIX MPOrpaMM; NPUOOPECTH OMBIT BHIIOIHEHHS IPOEKTOB 10 TeMaM: «l eoMeTpuueckue mnpeodpaso-
BaHUs Ha IJIOCKOCTHY, «IlocTpoeHne oTpe3koB 1o hopmye».

HAYAJIBHBIE CBEJJEHUA U3 CTEPEOMETPUN

BbINyCKHUK HAYYHUTCSI: pacno3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOJCISIX M B OKPYKAIOIIEM MHpPE
TUIOCKUE W TIPOCTPAHCTBEHHBIE TEOMETpUYecKre (QUTYpHI; Paclio3HaBaTh Pa3BEPTKU Kyba, MPSMOYTOib-
HOTO NapajieNenuneaa, NpaBuIbHON NUpaMHUIbl, IUINHAPA U KOHYCA; ONPEAEIATh IO JMHEHHBIM pa3-
MepaM pa3BEPTKH (PUTYpBI TUHEWHBIE pa3Mepbl caMol (UTYphl U HA00OPOT; BHIYUCIATH 00BEM MPIMO-
YTOJIBHOTO MapajlIeICIUIEAA.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHMTBCS: BBIYHUCIATE O0BEMBI IPOCTPAHCTBEHHBIX I'€0-
METPHUYECKUX (PUTYpP, COCTABICHHBIX U3 MPSIMOYTOIBHBIX NMApAIUIEICHIHIICI0B; YIIIyOUTh U Pa3BUTh Mpel-
CTaBJICHUS O TPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYpaX; MPUMEHSITH MOHITHE Pa3BEPTKH LIS BBITION-
HEHUS MIPAKTUYECKUX PACYETOB; BBIYUCIATH IIOMIAIN MHOTOYTOJIbHUKOB, HCIIONB3YsI OTHOLICHHS PaBHO-
BEJIMKOCTU U PABHOCOCTAaBICHHOCTH.



JJIA CIICTIBIX U CJ'Ia6OBI/III$IH_II/IX 06y11a}011114xc>1:
BJIaJICHHUE MTPABUIIAMHU 3aITUCH MAaTEMAaTHYECKUX (POPMYII U CIICIIMATIbHBIX 3HAKOB peibedHO-
TOYEUHOU cucTeMbl 0003HaueHwui JI. bpaiins;

BJIAJICHHE TAKTUJIbHO-OCSI3aTEeNbHBIM CIIOCOOOM 00CIEI0BaHUS U BOCHPUATHUS PEIbePHBIX
M300pakeHUH PeIMETOB, KOHTYPHBIX H300pakeHUI reoMeTpruuecKux Guryp u T.11.;

YMEHHUE YUTaTh penbedHble TpagUKN JIeMEHTApHbIX (YHKIUN Ha KOOPIUHATHOM IIOCKO-
CTH, IPUMEHSTH CIeLIMaIbHbIE IPUCIIOCOOICHUS IS pelbe(HOro YepUeHus;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbl HEBU3YaJIBHOT'O JOCTYIA K HH()OpMAIHH
Ha skpane [IK, ymeHnue mcrnonp3oBaTh MepcoHaIbHBIE THPIOTEXHUYECKHE CpelcTBa MHpOpMa-
[IUOHHO-KOMMYHHKAIIHOHHOTO JIOCTYTIA CJIETIBIMUA 00y4YaroIIUMUCS;
pInIb: | 06yqa}01u14xc;1 C HApYWCHWAMU OIIOPHO-ABUTATCIILHOIO allllapara:

BIIQJICHUE CIIELMAIIBHBIMA KOMITBIOTEPHBIMH CPEACTBAMM IIPEJCTABICHUS U aHAIN3A JaH-
HBIX M YMEHME HUCIIOJb30BaTh IEPCOHAIBHBIE CPEICTBA JOCTyIlAa C y4ETOM ABUIATENbHBIX, peE-
YeJIBUraTENIbHBIX U CEHCOPHBIX HAPYLIECHU;

YMEHHE HCII0JIb30BATh IEPCOHAIBHBIE CPEACTBA JOCTYIIA.

Conep:xanue

5 kiacc MaTemMaTHKa
Hamypanvnvie yvucna u nyno

HarypanpHslii psax yucen u ero csoicrsa. HatypaibHoe 4nciio, MHOKECTBO HATYyPAJIbHBIX YUCEI
U €T0 CBOICTBA, N300pakeHNEe HATYpaIbHBIX YHCeNl TOYKaMU Ha YMCIOBOM mpsmMoii. Mcmonb3o-
BAaHME CBOMCTB HaTYpaJIbHBIX YMCEJ MPU PEIICHUH 3a/1a4. 3aMKCh U YTEHUE HATYPAJIbHBIX YHCEN
Paznuune mexay nudpoit u unciaoM. Ilo3unronHas 3anuce HaTypajabHOTO YUCIIA, TOMECTHOE
3Ha4YEeHHE MUQPHI, Pa3psIbl U KIACCHI, COOTHOLIEHUE MEXAY ABYMS COCETHUMU P3PS AHBIMU
€IMHUIIAMU, YTEHUE U 3aIUCh HATYPAJIbHBIX YHCEIL.

OxkpyriieHne HaTypaJIbHBIX YHCEIT

Heo6xomumocTs okpyriienus. [IpaBuiio okpyriieHus: HaTypaJibHBIX YHCEIL.

CpaBHeHME HaTypaJIbHBIX YHCEJI, CpaBHEHUE ¢ yrciioM 0

[ToHsiTHE O CpAaBHEHUU YHCEN, CPABHEHHUE HATYPAIBHBIX YMCEI APYT C APYTrOM U C HYJIEM, MaTe-
MaTH4ecKasl 3aliCh CPaBHEHUH, CIIOCOOBI CPAaBHEHUS YHCET.

JlelicTBus ¢ HaTYpaJbHBIMU YHCIIAMU

Ciio’)keHre ¥ BBIYMTAaHNUE, KOMITIOHEHTHI CJI0)KEHUS U BBIUUTAHUSA, CBSI3b MEXKIY HUMU, HAXO0XK e~
HHE CYMMBI U pa3HOCTH, U3MEHEHUE CYMMBI U PA3HOCTH ITPU U3MEHEHHH KOMIIOHEHTOB CJIOKE-
HUS U BRIYUTAHUS.

YMHOXKEHUE U JEJIEHUE, KOMIIOHEHTBI YMHOKEHUS U ICJICHUS, CBSI3b MEXKIY HUMU, YMHOXKEHNE
U CJIO)KEHHE B CTOJIOWK, JIEJICHHE YTOJIKOM, IIPOBEPKA pe3yibTara ¢ MOMOIIBIO MPUKHUAKH U 00-
paTHOTO JAEHCTBHUS.

[TepemecTUTENBHBIN U COYETATENbHBIN 3aKOHBI CIIOKEHUSI U YMHOKEHUS, pacIpeIeTUTEIbHbIN
3aKOH YMHOXXEHUSI OTHOCUTEILHO CIIOKEHHUSI, 000CHOBAaHUE aJITOPUTMOB BBITIOJIHEHUS apudme-
THUECKUX JICHCTBUH.

CreneHb ¢ HaTypaJbHBIM MMOKa3aTEIeM

3anuck 4Kuciia B BUAEC CYMMBbI Pa3psiAHBIX CIaraeMblX, MOPSIOK BBITOJHEHUS TEUCTBUM B BhIpa-
YKEHHSX, COJIEPKAIUX CTEIECHb, BEIYMCICHNE 3HAYEHU BBIPAKEHUH, COIEPKAILUX CTETICHb.
Uucnosble BEIPAKEHUS



YucnoBoe BBIPAKEHHUE U €0 3HAYEHUE, MOPSAIOK BBIIIOJHEHHUS IEHCTBHII.

Jlenenue ¢ ocTaTkoM

Jlenenue ¢ 0OCTaTKOM Ha MHOKECTBE HaTypaIbHBIX YUCEIN, C8OUCMBA OeleHUsl C OCMAMKOM.
[IpakTrueckue 3a7a4u Ha JIEJICHUE C OCTATKOM.

CBoiicTBa M MPU3HAKU JIETUMOCTH

CBOWCTBO JIEIMMOCTH CYMMBI (pa3HocTH) Ha yuciio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. /loxazamenvcmeo npusnakos oerumocmu. PeneHue npak-
TUYECKHX 33]1a4 C TPUMEHEHUEM IPU3HAKOB JICTUMOCTH.

PasnoxxeHue yrcna Ha MPOCThIE MHOKHUTEITH

[IpocTeie 1 cOCTaBHBIE YUCHA, peuemo Ipamocgena.

Pa3noxkeHne HaTypalbHOTO YKCiIa Ha MHOKUTENH, Pa3IokKeHHe Ha TPOCThIe MHOKUTENU. Konu-
yecmeo Oenumenel YUcia, al2oPUmm PaslodNCeHuss YUCid Ha NPOCmble MHOMCUMENU, OCHOBHASL
meopema apugmemuxu.

JlenuTtenu U KpaTHbIE

JlenuTenb U ero CBOMCTBA, OO IEIUTENh ABYX U 0oJiee Yncelt, HauOOIbIINK OOIIHIA JIeIH-
TeJb, B3aMMHO MPOCTHIC YUCIIa, HAX0XKICHHEe HanOobIIero odmiero Aenurensi. Kpatnoe u ero
CBOWCTBa, 00IT[ee KpaTHOE IBYX W O0JIee Yrcell, HAMMEHbIIee 00IIee KpaTHOEe, CIIOCOOBI HaX 0K-
JICHUS] HAUMEHBIIETO O0IIEero KPaTHOTO.
Ipobu

OOBIKHOBEHHBIE IPOOH

Jlonsi, yacTh, IpoOHOE YKcio, Apodsb. [IpobHoe uncio Kak pe3ynbTar AeneHus. [IpaBunsHeie u
HEMpaBUIbHbIE TPOOH, CMEIIaHHAasl IPOOh (CMEIIaHHOE YHCTIO).

3anuch HaTypalIbHOTO YKCIa B BUAE JpoOH ¢ 3aJaHHBIM 3HAMEHATeIeM, TpeoOpa3oBaHue cMe-
MIAaHHOM IpoOU B HEMPABWIbHYIO IPpOOb U HA0OOPOT.

[IpuBenenue apodeii k od1eMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

Crno>xeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX IPO0eil. YMHOKEHNE U JIeJieHre OObIKHOBEHHBIX JIPO-
Oeii.

Apudmernueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue AeMCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobvl payuonanuzayuu 8bINUCIEHULL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OetiCEUl.
Jnarpammsl

Cronbuateie U KpyroBele Auarpammel. M3pnedenue nndpopMaiuu u3 auarpamm. HMzobpasicerue
ouazpamm no 4YUCi108biM OAHHBIM.

Pewenue mexcmosvix 3a0au

EauHunb n3MepeHuid: JUIMHBIL, MJI0aau, 00beMa, MacChl, BpDEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXIy eIMHULIAMU U3MEPEHUSI KOKI0W BETUYMHBI. 3aBUCUMOCTH MEX]Ty BETMYMHAMH: CKO-
POCTh, BpeMsl, pacCTOSTHUE; TIPOU3BOUTEILHOCTD, BpeMs, padoTa; IIeHa, KOJIMYECTBO, CTOM -
MOCTb.

3anaun Ha Bce apuPMeTHUECKUEe ACHCTBUS

Pemenue TekcToBBIX 3a1a4 apudmeTrdaeckuM criocodbom. Mcronp3oBanue Ta0muil, cxeM, 4epre-
XKeH, IPYTUX CPEJCTB MPECTABICHUS JAHHBIX NP PEIICHUN 33[a4H.

3anaun Ha JBUKCHHE, PA0OTY U MOKYIIKA

Pemenne HeCI0KHBIX 3a7]a4 Ha IBI)KEHUE B IIPOTHBOIIOJIOKHBIX HAMIPABJICHUSX, B OHOM Ha-
MIpaBJICHUH, JABMKEHHUE TI0 PEKe M0 TEUEHUIO U IPOTHUB TeueHus. Pemienue 3a1a4 Ha COBMECTHYIO
pabory. [IpumeHenue apooOeit mpu pereHuu 3a1ad.

Jlornueckue 3amaun



Pemmennie HeCI0KHBIX JIOTUYECKUX 3a/1a4. Peutenue nocuyeckux 3a0au ¢ noMowvio 2pagos,
mabauy.

OCHOBHBIE METO/IbI PEIICHHS TEKCTOBBIX 3ajau: apu(METHYECKH, Iepedop BapuaHTOB.
Harmsnnas reomerpus

@durypsl B okpyxaromem mupe. Harmsinaeie npeacrasienus o GUrypax Ha INIOCKOCTH: MpsiMas,
OTpPE30K, JIy4, yroJl, IoMaHasi, MHOTOyIOJIbHUK, OKPY>KHOCTb, KpYT. YeThIpeXyroiabHHUK, IPSIMO-
YTOJIbHUK, KBajpaT. TpeyronsHUK, 6106l mpey2onvHukos. llpasunvusie mro2oy2onvHuku. 130-
OpakeHHe OCHOBHBIX F€OMETPUUECKUX QUTYp. B3aumuoe pacnonodiceHue 08yx npsambix, 08yx
OKPYHCHOCMEU, NPAMOU U OKpYscHocmu. JImnHa oTpe3ka, JJoMaHoi. EAMHUIIBI u3MepeHust 1J1v-
Hbl. [locTpoeHue oTpeska 3ananHoi ;yHbl. Buael yrinos. ['pagycHas mepa yria. 3mepenue u
IIOCTPOEHUE YIJIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Pemrenune npakTrHuecKkux 3ajad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOKCTB (uryp.

Hcropust maTeMatuku

Tossnenue yugp, 6yxe, uepoenughos 6 npoyecce cuema u pacnpeoeieHusi npooykmos na /[pes-
nem brausxcnem Bocmoke. Césazb ¢ Heonumuueckoti pegontoyueii.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue decamuunou 3anucu 4u-
cen.Pooicoenue u pazeumue apugpmemuxu namypanvruix yucen. HOK, HO/[, npocmwie uucna.
Pewemo Spamocgena.

6 KJ1acc MareMaTHhKa

Anrebpanyeckue BbIpaXKEHUS

Hcnonb3oBanue OyKB A5 0003HAYEHUS YHMCE, BEIUMCIIEHUE 3HAUSHHS alreOpanyecKoro BbIpa-
KEHHUs, IPUMEHEHNE alreOpanyecKuX BBIPAKEHUN I 3alMCU CBOMCTB apu(pMETHUECKUX Jei-
CTBMH, IpeoOpa3oBaHue anreOpanyeckux BbIpakeHU.

JlecsiTuunbie Jpodu

Henas u gpoOHas wactu necaruunoi aApoou. [IpeodbpazoBaHue AECITUUHBIX APOOEH B OOBIKHO-
BeHHble. CpaBHEHUE eCATUYHBIX JIpoOeil. ClioKeHHe U BhIYMTaHUE JECATHYHBIX Jpooeit. Ok-
pyriieHHe JecATUYHBIX ApoOeil. YMHOXKEHUe U JefieHne JecaTHUHbIX Apobeil. [IpeoOpa3oBanue
OOBIKHOBEHHBIX Apo0eii B fecsaTuyHble 1poou. KoHeuHsle 1 GecKOHEUHbIe AeCATHYHBIE APOOH.
OTHoleHne IBYX YUCeN

Macmrab Ha rmane u kapte. [Iponopuuu. CoiicTBa NponopIuil, IpUMEHEHHE MTPOMOPLUI 1
OTHOILICHUH TpH perieHuu 3a1au. CpenHee apudMeTndeckoe yucent

Cpennee apudmerndeckoe qByx uucen. M3o00paxkeHue cpeHero apupMeTuyeckoro JAByX YHcen
Ha YHCIOBOM NpsIMOM. PelrieHne npakTHuecKkux 3a/1a4 ¢ IPUMEHEHHEM CPEHET0 aprupMeTHye-
ckoro. CpenHee apupMeTH4ecKoe HECKOJIBKUX YUCET.

IIpoueHTsl

[TonsiTue npouieHTa. Beiuncienrne mpoueHToB OT YKcia U YUCIIa [0 U3BECTHOMY MPOIIEHTY, BbI-
pakeHHe OTHOLICHHs B POIEHTaxX. Perienne HeclnoKHbIX MPAaKTUYECKUX 33/1a4 C TIPOLEHTaMH.
Cronbuatble M KpyroBble quarpaMmsl. V3prnedenue nHGopmanuu u3 quarpamm. M3obpaxenue
Jyarpamm I10 YHUCIOBBIM JAHHBIM.

Parmonansable uncia

[TonoxxutenbHBIC U OTpHUIIATEIbHBIC YKcia. M300pakeHne Yrces Ha YUCIOBOU (KOOpIMHATHOK )
npsimoid. CpaBHeHue uncesl. Moayip yncia, FeOMETpUIecKas HHTEPIpEeTaus MOAYJI Yncia.
JIEUCTBYS C NOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMU. MHOKECTBO LIEIIBIX YHUCEIL.
ITonsTre o panmoHanbHOM yHcie. [IepBrUuHOE MPEnCTaBICHUE O MHOXKECTBE PallHOHAIBHBIX YH-
celr. JIelcTBUsA ¢ pallnOHAIBHBIMY YU CIIAMH.



Permtenue TekCTOBBIX 3a7a4

Enununel usmepeHuit: JUIMHbI, 10N, 00beMa, MacChl, BDEMEHHU, CKOPOCTH. 3aBUCUMOCTHU
MEXIy €IMHULIAMYA U3MEPEHUS KaXKI0M BEIMYMHBI. 3aBUCUMOCTH MEX/Yy BEIUUMHAMU: CKO-
POCTB, BpeMsl, PaCCTOSIHUE; IPOU3BOUTEIBHOCTD, BpeMs, paboTa; 1ieHa, KOJIMYeCTBO, CTOU-
MOCTb.

3anayn Ha JBUKEHHE, Pa0OTY U MOKYIIKH.

Perrenre HecnoKHBIX 3a[a4 HA IBUXKEHUE B MPOTUBOMOJIOKHBIX HAPABJICHUIX, B OJHOM Ha-
MpaBJICHUH, ABUKEHUE TI0 PEKE 110 TEUCHHUIO U TPOTUB TeueHusd. Pelienue 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu perieHny 3aaau.

3ajauu Ha 4acTH, JI0JIH, IPOLIEHTHI

Pemrenne 3a1a4 Ha HaXOXKACHUE YACTH YUCIIA U YUCJIA 110 €ro 4yacTu. PenieHue 3a1a4 Ha IpoLEeH-
Tbl 1 J0JM. [[ppMeHeHre nponopunii Npyu peIeHUH 3a1a4.

Jlornueckue 3agauu

Perrenue HeCIOXKHBIX JIOTHYECKHX 3a/1a4. Pemenue Joruueckux 3aaad ¢ moMoIbio rpados,
Ta0JIHII.

JnarpaMmsbl

Harnsanas reomerpus

[Tepumerp mHOTOYTONBHAKA. [ToHATHE IUTOMAAN (PUTYPHI; STUHUIBI U3MEPEHUS TUIOIIATH.
[Tnomans npsMoyroiapHIKa, KBaapata. [IpubmmkenHoe n3Mepenne miomaan Guryp Ha KieTrda-
Toi Oymare. Pasnogenuxue gpueypol.

Harnsiaasie mpeacTaBieHus o MPOCTPAHCTBEHHBIX (UTypax: KyO, mapauiesenurne, mpu3Ma, -
pamua, map, cepa, KoHyc, uuauHAp. M300pakeHne npocTpaHCTBEHHBIX QUryp. /Ipumepsi ce-
uenuil. Muozoepannuxu. [Ipagunvnsie mnocoepannuxu. IlpuMepsl pa3BepTOK MHOTOTPAHHUKOB,
LUUJIUHIPA U KOHYCA.

[Tonsatue o6beMa; eauHUIIBI 00beMa. OObEeM MPSAMOYTOIBHOTO Mapaienenumneaa, kyoa. [Tons-
THe 0 paBeHCTBe Quryp. LleHTpanbHas, oceBas u 3epkanrvras cummeTpun. M3o00paxenue cum-
METPUYHBIX (uUryp. Perenue npakTHYECKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEHIIINX CBOUCTB (Pu-
ryp.

Hcropus maTemaTuku

[TosiBnenue udp, OykB, neporaudoB B MpoIiecce cUeTa U pacipeieleHus MpoaykToB Ha lpeB-
HeMm bamxaem Bocroke. CBs3b ¢ HeonnTuueckoil peBoIIonuei.

Poxnenne mectuaecarepuuHon cucTeMbl curcienusd. [losiBaeHne 1ecITUYHOM 3amiucu Yuce.
Poxnenue u pazsurue apupmeruxu HatypaibHbix uncen. HOK, HO/JI, mpocteie uncna. Pemero
OpatocdeHa.

[TosiBneHue HyJISI B OTPHUIIATEIBHBIX YHCEN B MaTeMaTuke ApeBHOCTU. Ponb Jlnodanra. [Touemy

(-1)(-1)=+1»

HpoGu B BaBunone, Erunre, Pume. OTkpeiTue necsatuynbix qpobeit. CTapuHHbBIE CUCTEMBI MeEp.
JlecsiTnanbie IpoOu U MeTpUIecKas cucteMa Mep. JI. MarHuikmid.

7 xiacc anredpa

Matematnyeckuii s136IK. MaTeMaTnueckas MOJ€enb .

Yucnosele u anredpandeckue BeipaxeHus. [lepemennas. [lomyctuMoe 3HaueHre TEPEMEHHOM.
Henonycrumoe 3Hauenne nepemenHou. [lepBeie mpeacTaBieHus] O MATEMATHYECKOM S3bIKE U O



MaTeMaTU4eCKOU MozeNu. JInHelHbIe ypaBHEHUs ¢ OAHOU ITepeMEHHON. JInHEeHbIe ypaBHEHUS
KaK MaTeMaTU4ecKUe MOJIENIN pealbHbIX cuTyanuil. KoopaunaTHas npsiMasi, BUAbI IPOMEXKYTKOB
Ha Hell. JIunelinas pynkuus KoopauHaTtHas miockocTb. AJIFOPUTM OTBICKAHUS KOOPIUHAT TOY-
KH. AJITOPUTM OCTPOEHUs Touku M (a, b) B mpsiMOyronbHO# cucteme koopauHat. JInneitnoe
ypaBHEHHE C IByMs lepeMeHHbIMU. Pemenue ypaBHenus ax + by + ¢ = 0. I'pauk ypaBHeHus.
Anroput™m nocrpoenus rpaduka ypaBHeHus ax + by + ¢ =0.

Jluneiinas QyHKIH.

HezaBucumas mepeMenHast (aprymeHT). 3aBucuMasi mepeMenHast. ['papuk muHerHoN (yHKIIUH.
HauGonbiiee u HanMeHbIlIee 3HAYCHUS TMHEHHON (QYHKIIMH HA 33JaHHOM ITpoMexyTke. Bo3pac-
TaHWE U yObIBaHME JTMHEHHON GyHKIMK. JInneliHas Gpynknus y = kx u ee rpaduk. Bzanmuoe
pacroyioskeHue rpauKoB JTUHEHHBIX (QYHKIIUH.

CucreMsbl IByX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Cucrema ypaBHeHuil. Pemenue cucremsl ypaBHeHui. ['paduueckuii MeTos peleHns CUCTEMbI
ypaBHeHUH. MeTo noacranoBku. MeTos anreOpandeckoro cioxeHus. CucTeMbl IByX JIHMHEH-
HBIX YPaBHEHUH C JByMs IIEPEMEHHBIMU KaK MaTEMATUYECKUE MOJEIIN PEAJIbHBIX CUTYyalui
(TEKCTOBBIE 3a/1a4M)

CreneHb ¢ HaTypaJIbHBIM [IOKA3aTEIEM U €€ CBONCTBA.

. OcuoBanue crenenu. [loka3arens crenenu. CBOMCTBA CTEIICHU C HaTypaJIbHBIM I1OKAa3aTCJICM.
VYMHOKEHHE U JCIICHUC CTEIICHEH C OJWMHAKOBBIMU ITOKA3aTCISAMU. Crerens ¢ HYJICBBIM ITOKa3a-
TCIICM.

Onuounenbl. ApudmeTudeckue ornepainny HaJl OTHOWICHAMHU

Koadduunent onnounena. CranaaptHsiil Bua ogHowieHa. [lonoOHble oHOWIEeHBI. ClioKeHne
OJTHOYJIEHOB. Y MHOXKEHHE OAHOWIECHOB. Bo3BeIeHNE OTHOUJIEHA B HATypaJIbHYIO cTeneHs. Jle-
JICHHE OJHOWIEHA HA OJJHOUJICH.

MHuorousnensl. ApudmeTnyeckue onepanuy Haj MHOrowieHaMu MHOTro4JIeH.

Unensl MHOTOWIEHA. [IByuneH. Tpexunen. [IpuBenenne nogjoOHbIX 4ieHOB MHOTOwIeHa. CTaH-
JapTHBIM BUJI MHOrousieHa. CliojkeHue ¥ BBIMMTAaHUE MHOTOYJICHOB. Y MHOKEHUE MHOTOWIEHA Ha
OJITHOYJIEH. Y MHO’KEHHE MHOTOUWIEHa Ha MHOrowIeH. KBajpar cymmsl U KBaapar pasHocTu. Pa3z-
HOCTb KBaJpaToB. Pa3HOCTh KyOOB U cymMMa KyOoB. /leieHne MHOrouieHa Ha OJTHOUJIEH.

Paznoxenrne MHOTOUYICHOB HA MHOKHUTEIIH

Brinecenue o01iero MHOXKUTENS 3a ckoOkH. Criocod rpynnupoBky. Pa3noxxeHne MHOro4JieHa Ha
MHOHUTEIH ¢ IOMOIIBIO (POPMYJT COKPAIIEHHOTO0 YMHOXKEHUS, KOMOMHAIIUY Pa3InYHbIX IIpHe-
MOB. MeTo/1 BBIZIeNIeHHs TIOJTHOTO KBajapara. [lonstue anredpandeckoii npodu. CokpaieHnue ai-
reOpandeckoit 1poou. ToxnectBo. ToxxaecTBEeHHO paBHbIE BbhIpaxkeHUs. ToXIeCTBEHHbIE Tpe-
oOpaszoBanus. @yHkIus y = X2 OyHKIMS y = X2 , €e CBOWCTBA U IpaduK.

OyHKIMS y = -X 2, ee CBOMCTBA U rpaduK.

I'padpuueckoe pemenue ypasHenuid. Kycounas ¢pynkuus. Urenue rpaduka pynkuun. Odmaacts
ornpenenenus ¢pynkuuu. [lepBoe nmpeacraBienue o HEMPEPHIBHBIX PyHKIMAX. Touka pa3peiBa.
Pazwsicnenue cmpicina 3anucu y = f(x). @yHKIIMOHATBHAS CHMBOJIUKA.



7 KJIaCC T€OMETPHUs

HavanbHble reoOMeTpUUYECKUE CBEACHUS

Hauanbnble nonatus mianuMmerpuu. [ eomerpudeckue ¢purypsl. Ilonstie o paBeHctse Gu- ryp.
Otpe3ok. PaBeHcTBO 0Tpe3koB. JlnuHa oTpe3ka u ee cBoicTBa. Yroia. PaBeHCTBO yriios.
BenuunHa yria u ee cBoiictBa. CMeXHbIE€ U BEPTUKAJIbHBIE YIJIbl U UX cBoMcTBA. [lepnennu-
KYJISIPHBIE MIPSIMBIE.

TpeyroapHUKH

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYrobHUKOB. [leprieHauKysp K npsamoil. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYroibHUKA. PaBHOOCAPEHHBII TPEYTOJLHUK U €T0 CBOKWCTBA.
OcHOBHBIE 3371aUi Ha IOCTPOEHUE C TOMOUIBIO IUPKYJIS U JTUHEHKU.

[TapayutenpHbIe psAMBbIE

[Ipu3Haku napaieIbHOCTH NMPAMBIX. AKCHOMA NapajliesbHbIX OpsMbIX. CBOMCTBa napai-
JIEJIbHBIX MPSIMBIX.

CooTHOIIEHNS MEX 1y CTOPOHAMU U YIJIaMU TPEYTrOJIbHUKA

Cymma yriioB TpeyrosibHUKa. COOTHOUIEHHS] MKy CTOPOHAMU U yIJIaMU TpeyrosibHuka. He-
PaBEHCTBO TpeyroyibHUKa. HekoTopble CBOMCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB. [Ipru3Haku
paBEHCTBA NPAMOYTOJIbHBIX TPEYTrOJIbHUKOB. PaccTosiHue oT TOukH 110 npsAMoi. Paccrosinue
MEX1y NapauieIbHbIMU IPSIMBIMU. 3a7jaud Ha IOCTPOCHHUE.

8 kmnacc anrebpa
Anrebpandeckue 1poodu
[TonsTue anredpandeckoit 1poobu. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CokpaiieHue
anredpandeckux apooeii. CrokeHue U BHIYUTaHNE aNredpandeckux aJpooeid. Y MHOKEHHE U Je-
neHue anredpandeckux apodeit. Bo3senenue anredpandeckoit 1podu B cTenensb. ParmonanbHoe
BhIpakeHHe. PaninonanbHoe ypaBHeHHe. Pelienre pairoHanbHbIX YpaBHEHU (TIEpBhIE Mpe-
ctaBieHus1). CTeneHb ¢ OTPUIIATEIILHBIM IEJIbIM ITOKa3aTeIeM.

OyHkuus y =+/x . CBoCcTBa KBaIpaTHOT'O KOPHS
PanmonanwsHbie yncna. [lonaTHE KBaApAaTHOTO KOPHA U3 HEOTPULIATEIBHOr0 uKcia. Mppammo-
HaJlbHbIE Yncaa. MHOXKECTBO IeHCTBUTENbHBIX uncell. DyHKIHsS y = +/ X €€ CBOMCTBa U rpaduK.

Boeimyxiiocts gynkuuu. O6nacts 3Hauennit pynkuuu. CBoiicTBa KBaapaTHBIX KopHel. [1peod-
pa3oBaHue BBIPAKEHUN, COAECPIKAIIMX ONEPAIUI0 H3BJICUEHUS KBapaTHOro KOpHs. OcBOO0X-
JIeHHE OT UPPALMOHAIBHOCTH B 3HaMeHaTelne 1poou. Moaynb nelictButensHoro yncia. I'padux

Gyukuuu y = |x| . dopmyna /x 2 =k | y

KBagparuunas pynkuus. @ynkuusaV = _
X

OyHkuus y = ax ? ee rpacduk, coiictea. OyHKuus Y = CBOHCTBA, rpaduk. I'mmepbora.

X
AcumnroTa. [Toctpoenue rpadukoB Gyukumii y = fi(x + 1), y = f(x) + m, y = f(x + 1) + m, y = -f(x)
1o u3BectHoMy rpaduky pynkuuu y = f(x). KBagparueiii Tpexunen. Kanparuunas ¢pyHkims, ee
cBoiicTBa u rpaduk. [Tonstue orpanndyeHHon Gpynkuu. [loctpoeHue u ureHue rpa@uKkoB Ky-

y=_,y=ax2+bx+c,
X

COYHBIX (PYHKIUH, cocTaBneHHBIX U3 QyHKImi y= C, y = KX+ m,

y =+/x I'paduueckoe penienre KBaJpaTHbIX YpaBHEHUH.

KBanpaTHsle ypaBHEHUS



KBagparnoe ypasuenue. [IpuBenenHoe (HernpuBeeHHOE) KBajipaTHOE ypaBHeHue. [lonHoe (He-
II0JIHOE) KBajipaTHOE ypaBHeHue. KopeHb kBajpaTHOro ypaBHeHUs. Pelienre kBaapaTHOTo
YpaBHEHUs METOJOM Pa3JIOKEHUSI HA MHOKUTENIW, METO/IOM BBIJICJICHUS TIOJTHOTO KBaApara.
JuckpumuHanT. PopMyIbl KOpHEH KBAAPAaTHOIO YPABHEHUS. ANTropuTM peleHus pauuo-
HaJIbHOT'O ypaBHEHMs. bukBaapaTHoe ypaBHeHUE. MeTo/ BBEIeHNUs HOBOM nlepeMeHHoM. Paruo-
HaJbHBIC YPaBHEHUS KaK MaTeMaTHUECKUE MOJIETHN peabHbIX cuTyauuid. YacTHble ciiydau Qop-
MyJIbI KOPHEHN KBaJpaTHOToO ypaBHeHUs. Teopema Buera. PasnoxeHne KBagpaTHOro Tpex4ieHa
Ha JJMHEHHbIe MHOXKUTENH. MppannonansHoe ypaBHeHHuEe. MeTo1 BO3BEIeHUS B KBaApar.
HepasencrBa

CaoiicTBa unCcIOBBIX HepaBeHCTB. HepaBeHCTBO ¢ nepeMeHHOM. PerieHue HepaBeHCTB ¢ nepe-
MeHHOU. JInHeitHoe HepaBeHCTBO. PaBHOCHITbHBIEC HEpaBeHCTBA. PaBHOCHIIBHOE TTpeoOpa3oBaHme
HepaBeHcTBa. KBajipaTHOE HEpaBEHCTBO. AJITOPUTM pEILIEHUs KBaJIpaTHOrO HepaBeHcTBa. Bo3-
pactaromas GyHkuus. YosiBatomas ¢yHkius. McciaenoBanue GyHKIMI Ha MOHOTOHHOCTH (C
HCII0JIb30BAaHUEM CBOMCTB YMCIIOBBIX HEpaBeHCTB). I [pubnmkeHHble 3HaUeHUS JeMCTBUTEIbHBIX
qycell, MOrPEIIHOCTh TPUOIMKEHUs, MPUOIMKEHHUE 110 HEIOCTaTKy U U30bITKY. CTaHIapTHBIN
BU/JI UHCJIA.

8 KJ1acc reomMeTpuAa

YeTrlpexyroabHUKU. MHOTIOYrObHUK, BBITYKJIBI MHOIOYrOJbHHMK, YEThIpeXyroibHUK. Cymma
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA. BIIMICaHHBIE M OMMCAaHHBIE MHOTOYTOJbHHUKH. [IpaBuibHbIe
MHoOroyroiasHuku. Ilapamienorpamm, ero cBoiicTBa M nIpu3Haku. [IpsMOYyronbHHK, KBajapar,
pPOMO, X CBOKMCTBA M NpPU3HAKU. Tparenus, CpeaHss JIMHUS Tpalnelnn; paBHOOSAPEHHAs Tparie-
1usi. OceBasi U IEHTpaJIbHA CUMMETPHUS.

[Tnomanes puryp

[TonsiTre o momaay mwiockux ¢uryp. PaBHococTaBieHHble U paBHOBeNUKHE Gurypsl. Ilnomans
npsMoyrosibHuka. [lnomanp napamienorpaMma, TpeyrojibHUKa U Tpanenuu (OCHOBHbIE (hopMy-
761). DOpMyIIbl, BbIpaKaOILIME IUIOMIAb TPEYrOJIbHUKA: Yepe3 ABE CTOPOHBI U YIOJI MEXAY HH-
MU, Yepe3 MEepUMETp U paJnyc BIIMCAHHOM OKpyXHOCTH, popmyna ['epona. Ilnomane yeTsipex-
yronbHHKa. CBsA3b MEXKAY TUIOMIAIMU OJOOHBIX (QUTYD.

[Tono6HbIE TPEYTOIBHUKH

Teopema daneca. [Togodue TpeyronpHuKoB; KodhduiuenT nogodus. [Ipusnaku nogodus Tpe-
yroiasHHKOB. Teopema [Iudaropa. IlpuzHak paBeHcTBa NPAMOYTOJIBHBIX TPEYTOJILHUKOB. CHHYC,

KOCHUHYC, TAHI'CHC W KOTAHI'CHC OCTPOTO Yyrijia mpsAMOYroJIbHOTO TPCYroJbHHUKAa U YIJIOB OT 6 a0

90 ° Pemenue MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 3aMedaTelIbHbIe TOUKU TPEYTOJIbHUKA:

TOUKH MEePECeUeHUs CEPENHHBIX MEPIEHAUKYISIPOB, OMCCEKTPUC, METUAH.

OKpyXHOCTb U KpYyI'

Hentp, pannyc, nuamerp. LleHTpanpHbIN, BIIMCAHHBIN YroJl; BEJIMYMHA BIIMCAHHOIO yria. B3a-
MMHOE TIOJIOXKEHHUE NPSIMON U OKPYKHOCTH, JIBYX OKpyxHocTel. KacarenbHas u cekymas K OK-
PY’KHOCTH, PaBEHCTBO KacaTEIbHBIX, IPOBEAEHHBIX U3 OJHOW TOYKU. MeTpuyeckue COOTHOILIE-
HHS B OKPY>KHOCTH: CBOMCTBA CEKYIINX, KACATEIbHBIX, XOPI.

OKpYKHOCTb, BIIUCAHHAS B TPEYTOJILHUK, U OKPYKHOCTbh OMKUCaHHAas OKOJIO TPEyrojbHHUKa. Brin-
CaHHbIC U ONUCAHHBIE YETHIPEX YT OJIbHUKH.

9 ximacc anrebpa

PAILIMOHAJIBHBIE HEPABEHCTBA U X CUCTEMBI

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. ClIOKEHHE M YMHOKEHHE YHMCIIOBBIX HepaBeHCTB. O1e-
HHMBaHHUE 3HA4YeHUs BbIpaxkeHus. HepaBeHCTBO ¢ OHOW mepeMeHHOU. PaBHOCHIIbHBIE HEpPABEH-
cTBa. YncnoBele NMPOMEXYTKU. JIMHEWHBIE U KBaJpaTHBIC HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB € OJIHOM EPEMEHHOM.
CUCTEMBI YPABHEHUI



Cucrembl ypaBHEHUH ¢ IByMsI TIepeMeHHBIMHU. [ padudeckuii MeTo1 perieHus: CUCTEMbI ypaBHE-
HUU ¢ JByMs IEPEMEHHBIMU. Perienne cucteM ypaBHEHHM METOOM IOJCTaHOBKH U CIIOXKE-

Hus. Cucrema IByX ypaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEb PEaIbHON CUTYaI[u1
UMCJIOBBIE ®YHKIINUN

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonsrue ¢pynkuun. OyHKIMSA Kak mare-
MaTHYeCKasi MOJIENIb peaNbHOro mporecca. O6macTb onpeneneHuss u 00JacTb 3HA4eHUH (hyHK-
. Crioco6s! 3amanus ¢ynkuuu. ['paduk ¢pynkuuu. I[loctpoenue rpadukoB pyHKIMHA ¢ 10-
MoOIIbI0 npeodpazoBanmii ¢puryp. Hymu ¢dyakiuu. [IpoMexyTKu 3HAKONMOCTOSHCTBA (DYHKIIHH.
[TpomexyTKH BO3pacTaHHs U IPOMEKYTKU yObIBaHUS (PYHKLIUH.

I[TPOT'PECCUA

[lonsTue unciaoBod mnocnenaoBarenbHOCTU. KoHEuHble M OECKOHEUYHBIE IOCIIEI0BATEIBbHOCTH.
CriocoObl 3a7aHus TOCIIEAOBATENBbHOCTH. ApupMETHYeCKass U Te€OMETpUYecKasi MPOrPECCHH.
CBoiicTBa WICHOB apu(PMETHUECKON U reoMeTpuueckor mporpeccuit. opmyssl o0IIero yjieHa
apu(METHIECKONW U TeOMETPUIECcKOoil mporpeccuii. opMyabl CyMMBI N —IEPBBIX YICHOB apud-
METHYECKOH M reomerpuueckoi mporpeccuif. Cymma OECKOHEYHON reoMEeTpUYecKoil mporpec-
CUM, Y KOTOpOH . IIpencraBnenne OECKOHEYHON NEPUOIUYECKOM IecATUYHON Apolu B
BHJIC OOBIKHOBEHHOM IpOOH.

RJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU ¥ TEOPUU BEPOSITHOCTEM
[IpencraBnenne qaHHBIX B BUAE TAOMHII, nuarpamm, rpadukoB. CiydaitHas n3mMmeHunBocTh. Cra-
TUCTHUYECKHE XapaKTEPUCTHUKU HaOopa JaHHBIX: cpelnHee apupMeTndeckoe, Meauana, Hanbob-
1iee 1 HauMeHblllee 3HaueHus, pa3Max. [IpeacraBieHue o BBIOOPOUHOM HCCIIEA0BAHUN.

[Tonatue o ciyyaiiHOM ombITe U ciay4aiiHOM coOblTHH. YacToTa ciaydaiiHoro coobitus. Cratu-
CTMYECKHH MOAXO0JI K MOHATHIO BEPOSITHOCTU. BEpOosATHOCTH MPOTHBOMNOIOXKHBIX coObITHi. Hesa-
BHUCUMBIE COOBITHS. YMHOKEHHEM BeposTHOCTel. JlocToBepHbIe 1 HEBO3MOXHbBIE COOBITH. PaB-
HOBO3MOXKHOCTb cOOBITHH. Knaccuueckoe onpezeneHre BEpOSTHOCTH.

Pemenne xoMOMHATOpPHBIX 3aj1ad mnepedbopoM BapuaHTOB. KomMOMHATOpHOE NMpaBUIO YMHOXKE-
Hus. [lepecTaHOBKM U pakTOpHA.

9 kiacc reomeTpus
BEKTOPBI
Jlinna (Monyns) BekTopa. PaBencTBo BekTopoB. KomnmnHeapHsie BekTopbl. KoopauHaTsl BeKTO-
pa. YMHOKEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, PAa3JI0KEHHE BEKTOPA MO JIBYM HEKOJUIM-
HEapHBbIM BEKTOPaM.
METO/]I KOOPJUHAT
VYpaBHenue npsmoin. Koopaunatel cepenunbl oTpe3ka. dopmyna pacCTOSIHUS MEXKIY IBYMs
TOYKaMH TJIOCKOCTH. YpaBHEHHE OKpPYKHOCTU. M300peTeHne Metofa KOOpAHHAT, TO3BOJISIONIe-
ro NepeBOAUTHh FreoMeTprueckre o0beKThl Ha s3bIK anreOpsl. P. Jlexapt u I1. @epma. [pumepst
Pa3IMYHBIX CUCTEM KOOPJIMHAT Ha MJIOCKOCTH.
COOTHOIIEHUE MEXIY CTOPOHAMU U YTJIAMU TPEYI'OJIBHUKA. CKAJISIPHOE
[MPON3BEJAEHME BEKTOPOB.
CuHyC, KOCHUHYC, TAaHI'€HC, KOTAHT€HC OCTPOT0 yTIJla MPSIMOYTOJIbHOIO TPEYTrOJIBHUKA U YIJIOB OT
0 mo 180°; mpuBeneHHE K OCTpOMY yriy. Pemienue npsMOyrojibHbIX TPEYroabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyIIbI, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHT€HC, KOTaH-
TEHC OJHOI0 M TOro K€ yrija. PellleHne TpeyrojibHUKOB: TEOpeMa KOCHUHYCOB U T€OpeMa CHUHY-

COB. 3aMeuaTeNbHbIE TOYKU TpeyrojbHUKa. CKalsipHOE IPOU3BEACHNUE BEKTOPOB.
JUIMHA OKPYXXHOCTU U TVIONIAIb KPYT'A



UYeteipéxyronbpHuk. [lapamienorpamm, ero cBoicTBa M mpu3Haku. [I[psiMOyroinbHUK,

KBajpaT, poM0, UX CBOMCTBA U mpu3HaKu. Tpanenus, cpeHss TMHUS TPANeIHH.
MHuoroyronsHuK. Beinmykiibie MHOTOyrosibHUKA. CyMMa yIiioB

BBIITYKJIOTO MHOTOYroJibHUKa. [IpaBuibHble MHOTOYTrOJIbHUKH. [[IMHA OKpPYKHOCTH, YHUCIIO T;
JUTMHA Ay OKPY>KHOCTH. OKpyKHOCTB M Kpyr. Jyra, xopaa. Cektop, cermeHT. LleHTpanbHbIii
YroJl, BHUCAHHBII YroJl, BEIMYMHA BIMCAHHOTO yria. B3anMHoOe pacnonoxeHue npsmMon U OK-
PYKHOCTH, ABYX OKpyKHOCTeH. KacaTtenbHas u cexymias K OKpy>KHOCTH, UX CBOMCTBA. Brincan-
HBIE U OMKUCAHHBIE MHOTOYTOJbHUKU. OKPYKHOCTh, BIIUCAHHASI B TPEYTOJIbHUK, U OKPY>KHOCTD,
ONMCaHHAas OKOJIO TPEYroJbHUKA. BIIMCaHHBIE U OIMCAaHHBIE OKPYKHOCTH IIPABUIIBHOIO MHOTO-
YTOJIbHUKA.

JABWXEHUA

I'eomeTrpuueckue npeoOpazoBanus. [lonstue o paBenctBe ¢uryp. lloHstue o ABUKEHHH:
oceBas W IIEHTpaJlbHas CUMMETPUHU, MapaiielbHblil nepeHoc, moBopot. [lonsaTue o momoduu
Gburyp u roMOTETHH.

HAYAJIbHBIE CBEJAEHWA N3 CTEPEOMETPUN

Harnsiiaeie mpeacTaBiaeHus O MPOCTPaHCTBEHHBIX (GUTypax: KyO, mapajuiesienure, mpu3ma, i
pamua, map, cepa, KoHyc, nuiauHap. M3o0pakenune npoctpancTBeHHbIX ¢uryp. Ilpumeps ce
YEHHU. MHOrorpaHHuKH. [IpaBuibHBIE ~ MHOTOIPAHHUKH. [Ipumepsr  pa3BEPTOK
MHOTOTPaHHUKOB, IIMHApAa u KoHyca. I[lonstue o0béma; enuHunbl o00bEMa. OOBEM
MPSIMOYTOJIBHOTO TapajuieNienumnena, Kyoa.

TemaTuyeckoe MJIAHUPOBaHMe SKacce



Ne HaunmenoBaHue pa3iesioB, TeM y4eOHOI0 3aHATHUS Koauu
n/n €CTBO
4yacoB
Jlunuu 9
1 Bunsl muawmii. 1
2 BHyTpeHHss 1 BHEIIHSSI 001acTH 1
3 [psimas. Yactu npsaMoii. 1
4 JlomaHasi. 1
5 Jnmunaa muann. CamocTosATeNbHas padoTa. 1
6 JlniHa oTpeska. 1
7 OKpy’>KHOCTb. 1
8 Pannyc u nuamerp OKpy>KHOCTH. 1
9 KoHnTtposbHas padota nmo teme « Jlnaum» 1
10 Kak 3anucpIBarOT 1 UMTAIOT YKCIIA. 1
11 Pumckas Hymepanus. Jlecatnynas Hymepanus. 1
12 HatypaunbHslii psn. 1
13 CpaBHeHUE yuced. 1
14 Koopaunarnas npsimasi. 1
15 OKpyrJieHHEe HaTypaJIbHbIX YHCEIl 1
16 IIpaBuiio OKpyryieHUsT 4yucen 1
17 KomMOuHaTopHbIe 3a1aun 1
18 [Ipumeps! perieHnss KOMOMHATOPHBIX 3a/1a4 1
19 O00011IeHNE U CUCTEMATU3AINs 3HAHUI. 1
20 KonTpois no teme « HarypanpHble yncia» 1
21 CrnosxeHue HaTypaJbHbIX YHCET 1
22 Brrunranue HaTypaabHBIX YHCET 1
23 CraproBast KOHTpOJIbHas paboTa 1
24 [Ipukuaka u oneHka 1
25 YMHOKEHHUE U JICTICHHE 1
26 YMHOXk€EHUE HATypaJIbHbIX YHCEN 1
27 Jlenenune HaTypagbHBIX YUCET 1
28 Pemenue 3a1au Ha eNeHNE U YMHOKEHHE 1
29 [Topsinox neicTBU B BBIUMCICHUIX 1
30 Bripaxenus 6e3 ckoOok 1
31 Bripaxxenus co ckobkamu 1
32 3anuch BBIpAKEHUN 1
33 [TonsiTHe cTenICHH 1
34 Cremnensp yncina 1
35 BripakeHus ,coqeprkaiine CTereHn 1
36 3amaun Ha ABMOKCHUE 1
37 3amaun Ha ABMIKEHUE B OJJHOM U MPOTHBOTIONOKHBIX HAIPABICHHIX 1
38 3anauyn Ha ABMKEHHE B TPOTUBOIOJIOKHBIX HAPaBICHUSIX




39 3amaun Ha ABMKCHUE TIO PEKE TI0 TEYCHUIO 1
40 3aauy Ha ABM)KEHUE IO PEKE IPOTUB TEUEHUS

41 O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI. 1
42 Kontpouns no teme « [lelicTBus ¢ HATYpaJIbHBIMUA YUCIAMU» 1
43 CBolicTBa CII0KEHUSI U YMHOXKEHUS 1
44 YV 100HEBIE BEIYUCIICHUS 1
45 PacnpenenurenbHoe CBOMCTBO 1
46 [IpumeneHne pacupeneIuTENBHO TO CBOMCTBA B BBIUMCICHUSAX 1
47 Pemenue 3agau Ha IpUMEHEHUE PACIPEACIUTEIBLHOIO CBOMCTBA 1
48 3agaun Ha 4acTH 1
49 3ajaun Ha ypaBHUBAHUE 1
50 Pewmenue 3amau 1
51 O0600mIeHne U cucTeMaTu3alus 3HaHH. 1
52 KonTpoib no teme « Mcnosib30BaHnE CBOWCTB AEHCTBUI» 1
53 Kak 0003HauaroT u CpaBHUBAIOT YTJIbI 1
54 buccekrpuca yria 1
55 Buast yrinos 1
56 M3mMepenue yriios 1
57 [Toctpoenue yrna, 3aJaHHON BETNYMHBI 1
58 YTo Takoe MHOTOYIOJIbHUK 1
59 [Iepumerp, 1MaroHan MHOTOYrOJIbHUKA 1
60 O06o011eHre U cucTeMaTH3alys 3HaHUH. 1
61 KonTtpons o Teme « Yrisl 1 MHOTOYTOJIbHUKH 1
62 Jenurenu uncna 1
63 Kpatnabie uncna 1
64 Jlenurenu u KpaTHbIE YncCIa 1
65 [IpocTsie u cocTaBHbIE Uncaa 1
66 PaznoxeHne dnciia Ha MPOCThIE MHOKUTEITN 1
67 Tabnuia npocThIX Yucen

68 JlenmMMoCTh TPOU3BEACHHUS 1
69 JlennuMocTs CyMMBI 1
70 [Tpusnaku genumoctu Hal(O,HaS, Ha2. 1
71 [Ipuznaku nenumoctu Ha9 u Ha3 1
72 [IpuMeHeHue pa3HbIX PU3HAKOB JEIMMOCTH 1
73 JleneHue ¢ 0cTaTKOM 1
74 OcraTku OT AeJIEHUs 1
75 JleneHue ¢ ocTaTKOM P pELICHUH 3a/1a4 1
76 O0001eHre U cUCTEMAaTU3ALINS 3HAHUI. 1
77 KoHnTtpoib o Teme « JlenumocTb uucemn 1




78 Knaccudukamus TpeyroasHUKOB MO CTOPOHAM 1
79 Knaccugukaius TpeyroibHUKOB 10 yriam 1
80 [IpssMOyTONBHUKH 1
81 IlepumeTp npAMOyroapHUKa. J[naronanu npsMoyroJbHHUKA. 1
82 PaBencTBo ¢uryp 1
83 [Ipusnaku paBeHcTBa HUTYD. 1
84 [Tnomans purypsr. 1
85 [Tnomanp NpsIMOYroIbHUKA 1
86 O0001eHNEe U cUCTEMAaTU3aLNS 3HAHUI. 1
87 KonrpomnbHas padora no reme « TpeyroinbHUKH U YETHIPEXYTONbHUKI» | 1
88 JleneHue 1eyoro Ha J0JIu. 1
89 Yro Takoe 1podh 1
90 [IpaBuIbHBIC ¥ HETIPABUIIbHBIC APOOH. 1
91 N3o06paxenue 1podeil ToukaMu Ha KOOpJUHATHOM NpSAMOI 1
92 Homu u npobu 1
93 Pemienue 3a1a4 o teme « 107U B JpoOn» 1
94 OCHOBHOE CBOMCTBO JApOOH 1
95 PaBnbIe 1pobu 1
96 [TpuBenenue npobeit kK HOBOMY 3HaMEHATEINIO 1
97 Coxkparnienue apodeit 1
98 Pemenwue 3a1au mo teme «OCHOBHOE CBOMCTBO APOOH» 1
99 CpaBHeHue 1po0eii ¢ 0JJMHAKOBBIMU 3HAMEHATEISIMU 1
100 [TpuBenenue apodeli kK 00IEMy 3HAMEHATEITIO 1
101 CpaBHeHue 1po0eii ¢ pa3HbIMHU 3HaMEHaTEeNIMU 1
102 HexoTopsie apyrue npuémsl cpaBHeHUs Apodeit 1
103 Jlenenue u 1poou 1
104 [IpencraBienne HaTypalIbHbBIX YHUCEN APOOSIMHU 1
105 O00011IEHNE U CUCTEMATU3AIUs 3HAHU. 1
106 KonrponbHas padora no reme « Jpoou» 1
107 CroxeHue ¥ BRIUUTaHHE IpOo0el ¢ OJIMHAKOBBIMH 3HAMEHATEISIMU 1
108 Pemrenue 3a1a4 mo reme «CroxXeHue U BbIUUTaHUE Ipo0eit ¢ 1
OJTMHAKOBBIMH 3HAMEHATEIISIMI
109 C . 1
JIOKEHHE U BBIYUTaHHE ApoOeil ¢ pa3HBIMHU 3HAMEHATEISIMU
110 Pemenue 3anad no teme «CioxeHUe U BIYUTaHUE ApoOei C pa3HBIMU 1
3HAMEHATEISIMU»
111 . 1
HeiicTBus ¢ qpo0smu
112 PemaeMm 3amauu 1
113 CwmenranHas 1pooh 1
114 CroxxeHue ¥ BbIUUTAHUE 1
115 1

Brigenenue 1enoit yacTu U3 HeMpaBUILHOU Jpoou




116

[IpencraBnenre cMeIaHHONW IPOOH B BUJIC HETIPABUILHOM.

117 CrokeHue CMEIIaHHbBIX IPo0Oei
118 Brruntanue cMermaHHbIX Apooeit 1
119 [TpaBuno yMHOKEHUST ApOOECH. 1
120 1
YMHOXeHHEe ApoOU HA HATYPATHHOE YHCIIO U CMEIIAHHYIO APOOb.
121 Penrenue 3amau
122 . 1
Pasnble nelictBus ¢ 1podsMu
123 Pemaem 3amaun 1
124 B3anMHo oOpaTHbIe 1poOH. 1
125 Ipasuno geneHus apobeit 1
126 Henenue npobeii 1
127 Pasubie neiictBus ¢ 1podsiMu 1
128 P 1
SIICHUE 33]]a9 HA YaCTH
129 Pemenue 3amau mo teme « Jlenenue qpodeii» 1
130 HaxoxaeHnue 4actu 1enoro 1
131 Pemenune 3ana4 no teme « HaxoxxieHue 4acTu 1enoro» 1
132 HaxoxaeHne 11enoro mo ero 4actu 1
133 1
Pemenne 3anaud no reme «Haxo1eHHE IETOT0 MO €ro 4acThu»
134 PasHrble 3agaun 1
135 Pemaem 3HaKOMYytO 33129y 1
136 3amauyu Ha OBHKEHUE 1
137 3amaun Ha COBMECTHYIO paboTy 1
138 Pemenue 3agau 1
139 CrapuHHBIE 331241 Ha IPOOH 1
140 O0001eHne U cUcTEMaTU3aIlNs 3HAHUI. 1
141 KonTponbhas pabota no teme « JleficTBus ¢ 1poosmu» 1
142 I'eomeTrpuueckue Tena 1
143 MHororpaHHuKu 1
144 [Tapannenenunen ,kyo 1
145 [upamuna 1
146 W3mepenus napauienenunena 1
147 Enquanner ooséma. 1
148 O6beM NpsAMOYToJIBLHOTO NapaljieNenuea 1
149 Yro Takoe pa3BEépTKa 1
150 Pa3zBepTku MpsAMOYToIbHOTO MapajuIesIeIUIeia U THPaMUIbI 1
151 O0001eHre U cUCTEMaTU3aLNS 3HAHUN 1
152 KonTtponbsHas pabora no Teme « MHOTOrpaHHHKI» 1
153 Kax yctpoeHbI TaOauIIb! 1
154 [Tupamuna 2
155

Kak cocTaBiaaTs TaOIUIIBL




156 Cronbuareie AuarpaMMBbl ,4TEHHUE U TTOCTPOSHUE JUArPaMM 1
157 Kpyrossle quarpaMMsl, 4TEHHE KPYTOBBIX JUAIPaMM 1
158 Ornpoc 001IeCTBEHHOTO MHEHUS 1
159 COop u npeacTaBieHne O0IIECTBEHHOTO MHEHHS 1
160 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
161 ["'omoBast KOHTpOJIbHAS paboTa 1
162 Harypasibnble ynciia u JeHCTBUS ¢ HUMU 1
163 CBolicTBa ACHCTBHIA 1
164 JleficTBHsI ¢ HATYPAJIbLHBIMH YK CIIAMU 1
165 Hcnonp3oBanue cBOMCTB 1EHCTBUI IPU BBIUNCICHUSIX. 1
166 HeiicTBus ¢ qpo0smu 1
167 Pemenue 3anau no teme « JlelictBus ¢ ApoOIMu» 1
168 3aauu Ha COBMECTHYIO paboTy 1
169 3amauu Ha ABMKEHHUE B PA3HBIX HAIPABICHUSIX 1
170 3aga4u Ha ABUKEHHUE B OJHOM HaIpPaBJICHUSAX 1
171 [ToBTOpenue no teme "CraoxkeHNe U BHIYUTaHUE OOBIKHOBEHHBIX 1
npobei"
172 [ToBTOpeHwue mo Teme "Y MHOKEHHE U JIEIICHIE OOBIKHOBEHHBIX 1
npobei"
173 [ToBTOpenue mo Teme "JlelcTBUS CO CMEITaHHBIMU APOOSIMH" 1
174 [ToBTOpEHKE rEOMETPHUECKOTO MaTepHala. 1
175 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI. 1




