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Pabouas nporpamma npeamera «MatemaTuka» 5-9 kiiaccol

I[lnanupyeMble pe3yjbTaTbl OCBOEHHMSI OOYYAIIIMMHUCH OCHOBHOM 00pa3oBaTeILHOM
MPOrpaMmMbl OCHOBHOI'0 00111ero 00pa3oBaHusl.
[Tnanupyemblie pe3ysabTaThl OMUPAIOTCS HA BEAYIIUE IEJIEBble YCTAHOBKU, OTPa’KAIOIIUE

OCHOBHOM, CYIIHOCTHBIM BKJIaJ KaXJOH M3y4aeMOM porpaMMbl B pa3BUTHE JIMYHOCTH 00ydaro-
IIUXCSl, UX CIOCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3ynbTaTOB BbIIEIAETCS CIASAYIOIINE TPYIIIbL:

1.1. JInuHOCTHBIE PE3yNIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTEeILHOM MPOTPaAMMBI:

1. Poccuiickas rpaxaaHckas HAEHTUYHOCTD (IIaTPUOTU3M, yBakeHHE K OTe4ecTBY, K MNPOILJIOMY
U HACTOSILIEMY MHOTOHAIlMOHAJIbHOIO Hapojaa Poccuu, 4yBCTBO OTBETCTBEHHOCTU M JA0Jra Ie-
pen Poaunoii, naentudukanus ceds B KadecTBe rpakaaHnHa Poccuu, cyObeKTHUBHasl 3HAYM-
MOCTb HCIIOJIB30BAHMSI PYyCCKOI'O sI3blKa M SI3bIKOB HapoaoB Poccum, oco3HaHME M OLIYIIEHHE
JMYHOCTHON COMPUYACTHOCTH CyAbOe poccuiickoro Hapoaa). Oco3HaHHE STHUYECKOW MpUHAN-
JIeKHOCTH, 3HAHUE UCTOPHUH, A3bIKa, KYIbTYphl CBOET0 HapoJia, CBOEro Kpasi, OCHOB KYJbTYpPHOI'O
Hacnenus HapoaoB Poccun n yenoBeuecTBa (MAEHTUYHOCTh YEJIOBEKA C POCCUHCKOW MHOTOHa-
[IUOHAJIBHOM KYJIbTYPOH, CONPUYACTHOCTh UCTOPUU HAPOAOB U IOCYJapCTB, HAXOAUBLIMXCS Ha
TEppUTOpUU coBpeMeHHOU Poccum); mHTEpropu3anus ryMaHUCTUYECKHUX, IEMOKPAaTUUECKUX U
TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIMOHAIBHOTO pOCCUiickoro obmiectBa. Oco3HaHHOE, yBa-
JKUTEJIbHOE U 10OpOKeNnaTelbHOE OTHOLIEHUE K UCTOPUH, KYJIbTYpE, PETUTHH, TPAAULIUSIM, SA3bI-
KaM, IEHHOCTSIM HapoaoB Poccuu u HapoJ0B Mupa.

2. '0TOBHOCTb M CIIOCOOHOCTH O0Y4YAIOIINXCS K CaMOPA3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE
MOTHUBALMM K OOYYEHUIO U MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U IO-
CTPOCHUIO JaJbHEUIICH MHIUBUAYAILHOW TPACKTOPHH OOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B
mupe npodeccuil u npodeccuoHaNbHBIX MPEANOYTEHUH, C YyYETOM YCTOHYMBBIX MO3HABaTelb-
HBIX UHTEPECOB.

3. PazBuroe MopanbHOE CO3HAHKE U KOMIIETEHTHOCTh B PEIIEHNH MOPAIbHBIX MTPOOJIEM Ha OCHO-
BE€ JIMYHOCTHOTO BbIOOpa, (popMHUpOBaHNE HPABCTBEHHBIX UYBCTB M HPaBCTBEHHOT'O IOBEICHUS,
OCO3HAaHHOT'O U OTBETCTBEHHOI'O0 OTHOIIEHHSI K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTh K HpaB-
CTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAKUTEIILHOE OTHOILIEHUE K PEJIUTHU-
O3HBIM YYBCTBaM, B3IJIAJaM JIIO/IEH UM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpaJii, HpaB-
CTBEHHBIX, JYXOBHBIX HMJ€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TpaJulMsaX HapoaoB Poccuu, rotos-
HOCTh Ha MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMUYEHUIO B MOCTYIKAaX, MOBEACHUH, PACTOUYM-
TEJIbHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTh NMPEICTABICHUNH 00 OCHOBaX CBETCKOW 3THKH,
KYJIBTYPbl TPaJIULIMOHHBIX PEMIUH, UX POJU B Pa3BUTUU KyJIbTYpbl U HcTOpuu Poccun u yeno-
BEYECTBA, B CTAHOBJIEHHUU T'PAXJTAHCKOTO OOIIECTBAa M POCCHICKON rocylapCTBEHHOCTH; MOHU-
MaHHME 3HAUYEeHUs HPABCTBEHHOCTH, BEphl U PEIIUTHM B KM3HM YEJIOBEKA, CEMbU M OOIIECTBA).
CdopMUpoBaHHOCTH OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHIO; YBAXKMTEIBHOTO OTHOIIEHHUS K
TPYZAy, HAJIMYUE OMbITA YYacTUs B COLMAIBHO 3HAUMMOM Tpyae. Oco3HaHUE 3HAYEHUS] CEMbU B
’KU3HU YeJIoOBeKa U oOlIecTBa, MPUHATUE [IEHHOCTH CEMEMHOM KU3HU, YBAKUTEIBHOE U 3a00TIIH -
BOE OTHOIIEHHUE K YJI€HaM CBOEH CEMbH.

4. CchopMupOBAaHHOCTb LIEIIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa.

5. OCOSHaHHOe, YBAXKHUTCIIBHOC U I[O6pO)KeJ'IaTeJ1LHOC OTHOILICHUC K JPYTromMy 4CJIIOBCKY, €TI0



MHEHUI0, MUPOBO33PEHUIO, KYJIBTYpPE, A3BIKY, BEPE, IPAKIAHCKON MO3ULKUUA. [ OTOBHOCTH U CHIO-
COOHOCTH BECTH JHAJIOT C JPYTUMH JIFOJIbMH U JIOCTUTATh B HEM B3aUMOIIOHUMAHHUS (MJCHTUDH- KaIHs
ce0sl KaK TIOTHOMPABHOTO CyOheKTa OOIICHNs, TOTOBHOCTh K KOHCTPYHPOBaHUIO 00pa3a mapTHepa 1o
JINAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a JIOMYCTUMBIX CIIOCOOOB JIMAajI0- ra, TOTOBHOCTh K
KOHCTPYHMPOBAHHUIO MPOIIECCa TUANIOTa KaK KOHBEHI[MOHUPOBAHUS HHTEPECOB, MPOLEAYP, TOTOBHOCTh U
CITOCOOHOCTH K BEICHHUIO TIEPETOBOPOB).
6. OCBOCHHOCTH COITMATBHBIX HOPM, ITPABHII IOBEICHUS, POJIei U ()OPM COLMATHHON KU3HU B
rpYIax ¥ COOOIIeCTBaX. YYacTHE B IIKOJIPHOM CaMOYIIPABJICHUH M OOIIECTBEHHOM KU3HU B
npeaenax BO3pacTHbIX KOMIIETEHLIMM C YYETOM PErMOHAIBHBIX, STHOKYJIBTYPHBIX, COLIUATIbHBIX
1 DKOHOMHYECKHX 0COOEHHOCTEH ((popMUpOBaHUE TOTOBHOCTH K YYACTHIO B MPOIECCE YITOPSI0-
YCHHSI COITMAIBHBIX CBS3CH U OTHOIICHUIA, B KOTOPBIC BKIFOUEHBI U KOTOPBIE (POPMUPYIOT CaMU
YYaIlHeCs; BKIIOYEHHOCTh B HEMTOCPEICTBEHHOE IPAXIaHCKOE YUYaCTHE, TOTOBHOCTh y4aCTBO-
BaTh B )KU3HEACATEILHOCTH MOIPOCTKOBOTO OOIIECTBEHHOTO 00hEINHEHUS, PO TYKTUBHO B3au-
MOJICHCTBYIOIIETO C COIIMAIIBHON CPEION U COITUATPHBIMA MHCTUTYTaMU; UAeHTU(DHUKAINS ceOs
B KaUeCTBE CYOBEKTa COI[MAIBHBIX MTPEO0pa30BaHUi, OCBOSHIE KOMIIETEHTHOCTEH B cdepe opra-
HU3ATOPCKOM JIEATEIIbHOCTH; UHTEPUOPU3ALIUS [IEHHOCTEH CO3UAATEILHOIO0 OTHOMIECHUS K OKPY-
JKaroUIen JeHCTBUTEIbHOCTH, IEHHOCTEN COLMAIbHOTO TBOPYECTBA, HEHHOCTH POYKTUBHOM
OpraHu3aly COBMECTHOM AEATEIBHOCTH, CAMOPEAIU3ALIMU B IPYIIIE U OpraHU3aliu, [EHHOCTH
«IIpyroro» Kak paBHOMPABHOTO NapTHepa, (GOpMUPOBaHHE KOMIIETEHIIMH aHaIH3a, IPOEKTHPO-
BaHMsI, OPTaHU3aIHU ACATEIBHOCTH, PEBICKCUA U3MEHEHUH, CITOCOOOB B3aMMOBBITOTHOTO CO-
TPYJHUYECTBA, CIIOCOOOB peaan3aluu COOCTBEHHOTO JIMICPCKOTO MOTCHITHATIA).
7. ChopMHPOBAHHOCTH IIEHHOCTH 3JI0POBOT0 U O€301acCHOTO 00pasa KU3HU; HHTEPUOPU3ALIHS
MpaBUJI MHAUBUIYAIHFHOTO U KOJUIEKTUBHOT'O O€30M1aCHOTO MOBEACHUS B YPE3BbIYAMHBIX CUTYa-
LHSIX, YTPOXKAIOLIUX KU3HU U 30POBBIO JIFOJEH, IPaBUJI IIOBEICHUS HA TPAHCIIOPTE U HA 10PO-
rax.
8. Pa3BUTOCTB 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOSHUE XY/I0KECTBEHHOT'O HACIIE s HAPOI0B
Poccuu u Mupa, TBOpUECKON AEATEIHLHOCTH 3CTETUYECKOTO XapakTepa (CrocoOHOCTh TOHUMATh
XyJI0’KECTBEHHBIE ITPOM3BEICHNUS, OTPAKAIOIINE Pa3HbIE ATHOKYJIbTYPHbIE TPaAULIUU; CHOPMU-
POBaHHOCTH OCHOB XY/I0KECTBEHHON KYJIbTYpPhl O0YUAIOIIMXCS KAK YACTH WX OOIIEH TyXOBHOM
KYJIBTYpBI, KaK 0cO00T0 criocoda Mo3HaHus KU3HU U CPEICTBA OPTaHU3AIMH OOIIEHUS; ICTETU-
YECKOE, IMOIIMOHATILHO-TIEHHOCTHOE BHJICHUE OKPYKAIOIIETO MUPA; CIIOCOOHOCTH K AMOIIHO-
HAJIBHO-LIEHHOCTHOMY OCBOCHHUIO MUPA, CAMOBBIPAKEHUIO U OPUEHTALMH B XyIOKECTBEHHOM U
HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBAXKEHNE K HICTOPUU KYJIBTYphI cBoero OTeuecTna,
BBIPQXEHHOW B TOM YHCIIe B TOHUMAaHUU KPAcOTHI YEJIOBEKa; MOTPEOHOCTh B OOIICHUH C XY/I0-
YKECTBEHHBIMHU MPOU3BEICHUSIMH, CPOPMUPOBAHHOCTH AKTUBHOTO OTHOIICHHS K TPAIUIIUSIM X Y-
JIO’)KECTBEHHOM KYIbTYPBhI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOMN IIEHHOCTH ).
9. ChopMHupOBaHHOCTH OCHOB YKOJIOTHUECKOM KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO SKOJIOTMUECKOTO MBIIIUICHHUSI, HAIMYNE OMBITA YKOJIOTUYECKH OPUESHTHPOBAHHOU ped-
JIEKCUBHO-OIEHOYHOU U MTPAKTUUYECKON JESTETHPHOCTH B )KU3HEHHBIX CUTYAIUsIX (TOTOBHOCTD K
HCCIIEIOBAHUIO MIPUPOJIBL, K 3aHATUIM CEIBCKOXO035MCTBEHHBIM TPYIOM, K XYJ0KECTBEHHO-
ACTETUUECKOMY OTPAKEHUIO MPUPOJIBL, K 3aHATUSAM TYPU3MOM, B TOM YHCIIE€ SKOTYPU3MOM, K
OCYIIECTBICHUIO TPUPOIOOXPAHHOMN E€ATETHHOCTH).

JUTSL TITYXUX, CIA00CIBITIAIINX, TTO3THOOTJIOXIIINX 00YyJaronuXCs:

CIIOCOOHOCTH K COLIMANBFHOM a/IalTallii U UHTETPalliu B OOIIECTBE, B TOM YHCIIE MIPH pea-
JU3aIA BO3MOYKHOCTEH KOMMYHHKAIIMH HAa OCHOBE CIIOBECHOM peud (BKJIIOYas YCTHYIO KOMMY-
HUKAIIMIO), a TaKKe, MPU JKEIaHWHU, KOMMYHUKAIIMM Ha OCHOBE YKECTOBOW peuH C JIHMIIAMH,
AMEIONMMHA HAPYIICHUS CITYXa;

JUTSE 00YJAOIIUXCS C HAPYIISHUSIMHU OMTOPHO-/IBUTATENILHOTO ammapara:

BIIaJICHUE HABBIKAMH MPOCTPAHCTBEHHOU M COIMATIbHO-OBITOBOM OPUEHTHUPOBKY;

YMEHHE CaMOCTOSITEIbHO M 0€301acHO MepelBUraThCs B 3HAKOMOM M HE3HAKOMOM IIpO-
CTPaAHCTBE C UCTOJb30BAaHNUEM CITEIIUATEHOTO 000PYI0BAHNS,

CIIOCOOHOCTh K OCMBICIICHHIO U JuddepeHnnanud KapTHHB MHpa, €€ BpPEeMEHHO-
MPOCTPAaHCTBEHHON OpraHU3alllH;



CIIOCOOHOCTh K OCMBICIICHHIO COLMATbHOIO OKpPY)KEHHUS, CBOETO MeCTa B HEM, IPHUHSTHE
COOTBETCTBYIOIIMX BO3PACTY LEHHOCTEN U COLUAIIBHBIX POJICH;
JUIs 00YYaIOIIKXCS C PacCCTPOMCTBAMH ayTHCTUYECKOTO CIIEKTpa:
dbopMupOBaHUE YMEHHUS CIIeI0BaTh OTPAOOTaHHOM cHCTeMe IMPaBUJI MOBEIECHUS U B3aUMO-
JNEHCTBUS B MPUBBIYHBIX OBITOBBIX, YUEOHBIX M COLMAJBHBIX CUTYAIUSIX, yIEPKUBATh TPAHUIIBI
B3aUMOJCHCTBUS;
3HaHHWE CBOMX IMPEANOUTEeHUH (orpaHuYeHHi ) B ObITOBOM cepe u chepe nHTEepPECoB.

1.2. MeTanpeaMeTHbIe Pe3yJIbTAThl OCBOCHHS OCHOBHOI 00pa30oBaTe/1bHOM NPOrPaMMblI
MertarnpeMeTHbIe Pe3yIbTaThl, BKIOYAI0T OCBOCHHbIE 00YUaIOIMIMMUCS MEXKIPEIMETHBIC TOHS-
THUS U YHUBEpCaJbHbIC YUeOHbIE IEUICTBUS (pEryIsaTUBHBIE, 1I03HABATEIbHbBIE, KOMMYHUKATHB-
HBIC).

Me:xknpeamMeTHble IOHATHSA

YcnoBueM GOpMHUPOBAHUS MEKIIPEIMETHBIX OHATHI, HATPUMEpP TaKUX KaK cucTeMa, (akT, 3a-
KOHOMEPHOCTb, ()eHOMEH, aHaJIN3, CHHTE3SBIIACTCS OBJIaeHHE 00yJarOIUMUCI OCHOBAMH YUTa-
TEJIbCKOM KOMIIETEHIIMH, IPUOOpPETEHNE HaBBIKOB Pa0OTHI ¢ MH(OpMaIueil, yyacTue B IPOeKT-
HOW JIeATEIBHOCTH. B OCHOBHOM IIKOJIE HA BCEX MpeaMerax OyaeT mpoaobkeHa padora mo ¢op-
MHUPOBAHMIO U PA3BUTUIO OCHOB YMTATEIbCKOM KoMneTeHnu. OOyuaromuecs: OBIaJeIoT uTe-
HUEM KaK CPEJICTBOM OCYIIECTBICHHS CBOMX JATbHEHIINX IJIAHOB: MPOIOJDKEHUST 00pa30BaHHS
U caM000pa30BaHMs, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTYaJbHOI'O U NMEPCIIEKTUBHOTO KpY-
ra YTeHHsl, B TOM YHCJE JOCYTOBOI'0, IOJArOTOBKHU K TPYIOBOM U COLIMAILHOM 1€ATEIbHOCTH. Y
BBIITYCKHUKOB Oy/ieT cOopMHpOBaHa IOTPEOHOCTh B CUCTEMAaTHUYECKOM YTEHUU KaK CPE/ICTBE
MO3HAHUS MHpa U ce0sl B ATOM MUpPE, TApMOHM3AIMHN OTHOLIEHUI YenoBeka u oOl1ecTBa, co3aa-
HUU 00pasa «1oTpeOHOTO0 OYAYIIETro.

[Tpu n3ydeHnn yueOHBIX NPEAMETOB 00YUaIOIIUECS YCOBEPIIEHCTBYIOT IPUOOPETEHHBIE HA IEp-
BOM YPOBHE HABBIKHM PadoThl ¢ HH(popManue 1 nonoaHsAT ux. OHM cMOryT paboTaTh ¢ TEK-
CTaMH, IPEOOPa30BBIBATH M HHTEPIIPETUPOBATH COJIEPIKAIIYIOCS B HUX HHPOPMALIUIO, B TOM
qucie:

* CHCTEMaTU3UPOBATh, COTIOCTABIISATh, aHAJTU3UPOBATH, 0000IIATh U UHTEPIPETHUPOBATH UHPOP-
MallMIo, COJEPKALLYIOCS B TOTOBBIX MH(OPMALIMOHHBIX 00BEKTaX;

* BBIJICJIATD IJIaBHYIO M U30BITOYHYIO MH(QOPMAIIUIO, BBIMOIHATH CMBICIOBOE CBEPTHIBAHNE BbI-
JIeNIeHHBIX (DAKTOB, MBICIIEH; IPEACTABIATh HH(OPMAIIMIO B CHKATON CIOBECHOH (opMe (B BUJE
IUTaHA WM T€3UCOB) U B HAIJISTHO-CUMBOJINYECKON (opMe (B BUIE TaOIUL, rpa@UUecKUX CXeM
U luarpamm, KapT HOHATHI — KOHLIENITYalbHbIX AUarpamMMm, OTIOPHBIX KOHCIIEKTOB);

* 3aTOJHSATH U JIOTIOIHSTH TaOJIULbI, CXEMBI, IHarPaMMbl, TEKCTBI.

B xozne nzyueHus Bcex y4eOHbIX IPEIMETOB 00ydarolecs NPHoOPeTyT ONbIT NPOeKTHOM
AeATeJBbHOCTH Kak 0co00i popmbl yueOHOMI pabOThI, CIOCOOCTBYIONIEH BOCIIUTAHUIO CAMO-
CTOSITENIbHOCTH, NHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIILICHUIO MOTUBALIUHU U YPPEKTUBHO-
CTH Y4eOHOM JIeATEeNIbHOCTH; B X0/I€ PeaTu3allii UCXOAHOI0 3aMbICiIa Ha MPAKTUYECKOM YPOBHE
OBJI4/ICIOT YMEHUEM BbIOMPATh a/IeKBaTHBIE CTOSIIEH 3a/1a4e CPEeICTBA, IPUHUMATD PELIeHHUs, B
TOM YHCJIE€ U B CUTYallUsIX Heonpeaea€HHOCTH. OHU Mody4yaT BO3MOXKHOCTh Pa3BUTh CIOCO0-
HOCTb K pa3pab0TKe HECKOJIbKUX BAPHAHTOB PEIICHUH, K ITOMCKY HECTAaHAAPTHBIX PELICHUH, I10-
UCKY M OCYIIECTBIJIEHUIO HanboJjee MpUeMIIEMOT0 PEIICHHUS.

[TepedeHb KIHOUEBBIX MEKIPEIMETHBIX MOHATUH OIpeieNsIeTcs B X0/1e pa3pabOoTKU OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHusl 00pa30BaTeIbHON OpraHu3aIiu
B 3aBHCHUMOCTH OT MaT€pUaJIbHO-TEXHUYECKOTO OCHAILIEHUS, KaPOBOr0 MOTEHIINAIIA, UCITIONb-
3yeMBbIX METOI0B paboThl U 00pa30BaTENbHBIX TEXHOIOTHA.

B cootBerctBun ®I'OC OOO BBIAEASAIOTCS TPH FPYIIBI YHUBEPCATBHBIX YU€OHBIX JeHCTBUIL:
pEryJaTUBHBIE, TI03HABATEIbHbIE, KOMMYHUKATHUBHBIE.

PerynstuBubie YY ]|

YMeHHe caMOCTOATE/IBHO ONPeAeIsTh e 00y4eHusi, CTABUTH U (POPMYJIMPOBATH HOBbIE
3a/1a- YU B y4eOe ¥ MO3HABATEJIbHOM JesITeIbHOCTH, PAa3BMBATh MOTUBBI U HHTEpPEChl CBOECH
NMO3HABa- TeJbHOM AesATeJbHOCTH. O0y4arouuiicsi CMOKeT:

®  AHAJTU3MUPOBAThH CYLIECTBYIOIIME U IUIAHUPOBATh Oyaylue o0pa3oBaTeIbHbIE pe3yIbTaThl;

®  UACHTU(UIMPOBATH COOCTBEHHBIEC MPOOJIEMBI M ONIPEACIIATH TIIaBHYIO TTPOOJIEMY;



®  BBIIBUTATh BEPCUU DPELICHUS TPOOJIEMBI, (HOPMYIUPOBATH TUIIOTE3bI, MPEIBOCXHINATL KO-
HEYHBIN PE3yJIbTar;

®  CTaBWTH IIEJb ACATEIBHOCTH HA OCHOBE OIpPENENICHHONW MPOOJIEMBbl U CYIIECTBYIOUIMX BO3-
MO>KHOCTEH;

e (dopmynupoBarh yueOHBIC 33a[aud KaK IIard JOCTHKCHUS MOCTABICHHOMN IENU JESTEIbHO-
CTH;

e 00OCHOBBIBATH IIEJIEBBIC OPUEHTHPHI U MPHOPUTETHI CCHUIKaMHU Ha IIEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEIBHOCTD IIIaroB.

1 VYMeHue caMOCTOSATENBHO IUIAHUPOBATH IYTH JOCTUKEHHS IeJel, B TOM YHCIE ajlbTepHa-
TUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (HeKTUBHBIE CIOCOOBI pelIeHUsT yYeOHbBIX U MTO3HABA-
TeIbHBIX 3a/1a4. O0yJaromunics CMOXKET:

e ompenensaTh HeOOXOAUMBIE AelicTBUE(S) B COOTBETCTBUU C y4eOHON M MO3HaBaTeNbHOI 3a-
Jadyel U COCTaBJISTh aJITOPUTM UX BBIIOJIHEHUS;

e 000CHOBBIBaTh M OCYIIECTBIISATH BHIOOp Hanboisiee 3(HPEKTUBHBIX CIIOCOOOB PEIICHUS y4ueo-
HBIX ¥ I03HABATEIbHBIX 33/1a4;

e  OmpeneisaTh/HaXOAUTh, B TOM YHUCIIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS JJIsl BBIIOJIHE-
HUsl y4eOHOU M MMO3HABATENbHOMN 33/1a4H;

e  BBICTPaMBAThH XKU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE Oyyiee (3asiBIIsATh 1EIEeBbIE OPUEHTH -
pBI, CTaBUTh aJICKBATHBIC UM 33J]a4l U MpeJiarath AeUCTBUA, YKa3bIiBasi U 0OOCHOBBIBASI JIOTHYE-
CKYIO TIOCTIE/IOBATEIBHOCTh I11aroB);

e  BBIOMpPATH U3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPENICTBA/PECYPChI s
peleHus 3a1a4n/ JOCTHKEHUS 1IETIH;

®  COCTaBJISATH IJIaH PEeIIeHUs MPoOIeMbl (BBIIOJIHEHUS TPOEKTa, MPOBEACHUS UCCIIEA0OBAHNA);
e  ONpeneNATh MOTCHIUANBHBIC 3aTPYTHEHUS TIPH PEUICHUH YIeOHOH M MMO3HAaBaTENbHOM 3a/1a-
YH U HAXOJIUTh CPEJICTBA I UX YCTPAHEHUS;

®  ONHCHIBATH CBOH OMBIT, OPOPMIISISL €ro Ul Mepeadyd IPYTUM JIOASM B BUJAE TEXHOJIOTUH
pelIeHus MPaKTHYECKUX 3a7a4 ONPEIeIICHHOTO KJIacca;

®  [UIAHWPOBATh U KOPPEKTHPOBATH CBOIO MHANBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

2 YMeHHe COOTHOCUTH CBOM JICUCTBUSA C IUTAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOCH NIEATENHFHOCTH B MPOIIECCE JTOCTHKECHUS Pe3yiIbTaTa, ONMpPeNeNaTh CocOoObl eicT-
BU B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHPOBATH CBOU JCHCTBUS B COOT-
BETCTBUU C U3MEHsIoNIeHcs cuTyanneid. O0ydaromuiics CMOXKET:

. OTIPEIeNIATh COBMECTHO C MEJaroroM U CBEPCTHUKAMH KPUTEPUU TUIAHUPYEMBIX PE3yNbTa-
TOB U KPUTEPHUU OLICHKU CBOEH yueOHOU NeSITeIbHOCTH;

o CUCTEMAaTHU3UPOBATh (B TOM YHCIIE BEIOUPATh MPUOPHUTETHBIE) KPUTEPHH TUIAHUPYEMBIX pe-
3yJITATOB U OIIEHKH CBOEH JIEATETHHOCTH;

. 0TOMpaTh MHCTPYMEHTHI JJISl OLICHUBAHHs CBOEH JESTEIbHOCTH, OCYIIECTBIATh CAMOKOH-
TPOJIb CBOEH AESITENFHOCTH B paMKax MPEAIOKEHHBIX YCIOBHM U TpeOOBaHUIA;

. OIICHUBATh CBOKO JAESTEIBHOCTh, apTyYMEHTHPYS MPUYUHBI TOCTHXKEHUS WIH OTCYTCTBUS
IUTAHUPYEMOTO pe3yIbTaTa;

o HAXOJUTh JOCTATOYHBIE CPEICTBA JUISI BHIMOJIHEHHUS YUE€OHBIX NEHCTBHI B M3MEHSIOLICHCS
CUTYaIlMX W/WIIK TIPU OTCYTCTBUH TUTAHUPYEMOTO Pe3yJIbTaTa;

o paboTasi IO CBOEMY IIJIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTH Ha OCHOBE
aHaTM3a W3MEHEHWH CHUTyallud IS TOJNyYeHHs 3alUTaHUPOBAHHBIX XapaKTEPHCTHUK TPOJYK-
Ta/pe3ynbpTaTa;

o YCTaHABIMBATh CBS3b MEX]Y MOTYYCHHBIMU XapaKTEPUCTUKAMU MPOAYKTA M XapaKTepH-



CTUKAaMH IpoLecca ACATEIBHOCTH U 10 3aBEPUICHUU ACATEIBHOCTH IIpeAIaraTh U3MEHEHHUE Xa-
PAKTEPUCTHUK IPOLECCa IS TOIYYCHUS YIYUIICHHBIX XapaKTepUCTUK IIPONYKTA;

. CBEPATH CBOM JICHCTBHS C IIETBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOS-
TEJIBbHO.

3 VY MeHue oLeHUBaTh IPAaBUIbHOCTD BBINOJIHEHUS Y4eOHOH 3a/1a4M, COOCTBEHHBIE BO3MOXK-
HOCTH ee penieHus. O0yJaromuics CMOXeT:

° OTPEACIIATh KPUTSPUHU TPABHILHOCTH (KOPPEKTHOCTH ) BBHIITOJIHEHUS y4eOHOM 3a1a4u;

° AHAIM3UPOBATH ¥ 00OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JIsI
BBITIOJTHEHMSI YI€OHOM 3a/1a4M;

° CBOOOIHO T0JIb30BATHCS BHIPAOOTAHHBIMUA KPUTEPHUSIMH OIICHKU M CAMOOLICHKH, UCXOS U3
[EJTH ¥ UMEIOIINXCS CPEICTB, pa3iuyas pe3yJbTaT U CIIOCOOBI JCHCTBHIA;

° OIICHMBATh MPOJYKT CBOCH JCSITEILHOCTH 110 3aIaHHBIM H/HIIA CAaMOCTOSITEIILHO OIpeie-
JICHHBIM KPUTEPHUSM B COOTBETCTBHUH C LIEJIbIO ICATEIIBHOCTH;

° 000CHOBBIBATh JIOCTH)KUMOCTb II€JTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

° (bUKCHPOBATh U AHATU3UPOBATH TMHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3y/IbTATOB.

4. BnajgeHue OCHOBaMU CAaMOKOHTPOJIS,, CAMOOIICHKH, IIPUHSTHS PEUICHUN M OCYIIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yu4eOHOH M MO3HaBaTeIbHONU. OOYyJarOIUNCs CMOKET:

o HaOJI01aTh M aHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO U MI03HABATENBbHYIO JESTEIbHOCTD U
JeSTENIbHOCTD IPYrUX 00y4aroluXcsl B IPOLIECCE B3aUMOIIPOBEPKH;

o COOTHOCHTD peajibHbIE U MNIAHUPYEMBbIE PE3yNIbTaThl MHIMBUAYAIbHOW 00pa3oBaTeIbHON
JIEATEIbHOCTH U JI€J1aTh BBIBOJBI;

o OPUHUMATh pelleHne B y4eOHON CUTyallui U HECTH 32 HEro OTBETCTBEHHOCTD;

o CaMOCTOSITENILHO ONPEENATh IPUYMHBI CBOETO yCIleXa UM Heyclexa U HaXOAUTh CIIOCOObI
BBIX0/Ia U3 CUTyallu! HEYCIIEXa;

o PETPOCHEKTUBHO OIPEJEIIATh, KaKhe JeHCTBUS M0 pelleHUI0 y4eOHO! 3a1auu UiIH rapa-
METpBI ATUX JEHCTBUIA NPUBEJIN K NOIYYEHUIO UMEIOIErocs MPOAYyKTa y4eOHOM 1eATeIbHOCTH;

. JIEMOHCTPUPOBATH MIPUEMBI PETYISIIUNA ICHXO(PHU3HOIOTUIECKUX/ SMOIIMOHAIBHBIX CO-

CTOSTHUH [T JOCTIOKEHHS AP (ekTa yCroKoeHHus (YCTpaHeHHS YMOIMOHAIBHON HAPSHKEHHO-
cTH), 3¢dekra BoccTaHOBIECHUS (OCIA0ICHHS MTPOSBICHUN YTOMIIEHU), 3P PeKTa aKTUBU3ALNH
(moBbIILIEHUs] ICUXO0(U3UOIOTMUECKON pEaKTUBHOCTH).

ITo3naBaresibHbIe YY ][

YMeHue onpenensTs HOHATH, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTHH, KJIacCU(UITI-
pOBaTh, CAMOCTOATENBHO BHIOMPATh OCHOBAHMS U KPUTEPUU /ISl KJIacCU(PUKALUY, YCTaHABIIN-
BaTh MPUYNHHO-CIICJICTBEHHBIE CBSI3H, CTPOHUTD JIOTUYECKOE pacCyKICHHE, yMO3aKIIoueHHe (MH-
NYKTUBHOE, I€YKTUBHOE, 110 aHAJIOTHH) U JIeN1aTh BbIBOIbL. OOyUaromMics CMOXKET:

o noa0MUpaTh CI0BA, COTIOTYMHEHHBIE KIIFOUEBOMY CIIOBY, OTIPEACTISIONINAE eT0 MPU3HAKHT U
CBOMCTBA,

o BBICTPANBAaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJIOBA U COMOTYMHEHHBIX
€My CJIOB;

. BBIJICJIATH OOIIMI MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIH SBJICHUN U OOBACHATD
UX CXOJICTBO;

o 00BEeTMHATH MTPEIMETHI U SIBJICHUS B TPYIIIBI IO ONpeIeIeHHBIM PU3HAaKaM, CPABHUBATH,
KJaccu(uIupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

o BBIJICJIATH SIBJICHUE U3 OOLIETO psijia APYrUX SBICHUMN;

o OTIpeNieNATh 0OCTOSITENbCTBA, KOTOPHIE MPEAIIECTBOBATM BO3HUKHOBEHHIO CBSI3U MEXKIY

SABJICHUAMMA, U3 ITHUX 00CTOSTENBCTB BBLACIATHL ONPCACIIAIOMIUC, CIIOCOOHBIC OBITH HpPI‘-IPIHOﬁ
JaHHOT'O SIBJICHUSA, BBIABJIATE HIPUYUHBI U CIICACTBUA SIBJ'I@HHfI;

L4 CTPOUTH PACCYKACHHUEC OT 06H_[I/IX 3aKOHOMCpHOCTCﬁ K 9YaCTHBIM ABJICHUAM U OT YaCTHBIX
SIBIICHUH K O6IJ_II/IM 3aKOHOMCPHOCTAM;
L CTPOUTH PACCYXXJICHUE HAa OCHOBC CPAaBHCHUSA NPECIMETOB U SIBJIeHI/Iﬁ, BBIACIIAA IPXU 9TOM



o01re MpU3HAKY;

o M3J1arath MOJy4eHHYI0 HH(OpMANNIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIIacMoil 3a/1a4u;

o CaMOCTOATENIFHO YKa3bIBaTh Ha HH(OPMALIUIO, HYXKIAIOIIYIOCS B IIPOBEPKE, ITpeUIaraTb u
OPUMEHSATH CI0cO0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALIUY;

o BepOAIM30BaTh IMOIIMOHATBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM,

o OOBSACHATDH SIBIICHUS, TIPOLIECCHI, CBS3M W OTHOIICHUS, BBISBISIEMbIE B XOJIC TIO3HABATEINb-

HOW M MCCIIEJI0BATENILCKOM AeATENIbHOCTU (IPUBOIUTH OOBSICHEHHE C M3MEHEHHUEM (OPMBI ITpeT-
CTaBIICHUSI; OOBSACHATD, ACTAIU3UPYS WM 000011ast; OOBSICHATH C 3aJJaHHON TOYKH 3PEHUS);

o BBISBJIATH M HA3bIBATh NMPUYUHBI COOBITHUS, SBJICHUS, B TOM YHCIIE BO3MOXKHBIC /Hamboiee
BEPOSTHBIC NPUYMHBI, BO3MOXKHBIC TOCJIEACTBUS 33/IaHHOM MPHUYUHBI, CAaMOCTOSTEIBHO OCYIIIe-
CTBIISISl IPUYMHHO-CIICICTBEHHBIN aHAIN3;

o JieNiaTh BHIBOJ HA OCHOBE KPUTHYECKOTO aHAJIN3a PA3HBIX TOYEK 3PEHUs, TOITBEPKAAThH
BBIBOJ] COOCTBEHHOH apryMeHTalMel WM CaMOCTOSITEIbHO OJTYYeHHBIMU TaHHBIMHU.

5 VYwmenwue co3naBath, IPUMEHATH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICTIH U CXEMBI
JUIS peuIeHrs: y4eOHBIX M MO3HABATENbHBIX 33/1a4. O0yJatoniics CMOXKET:

° 0003HaYaTh CHMBOJIOM M 3HAKOM MPEMET U/UITH SIBIICHUE;

L] OHpeIleJIFITI) JIOTUYCCKHUEC CBA3HU MC)KI[y HpCI[MGTaMI/I I/I/I/IJII/I SABJICHUAMU, O603Haanb JaH-
HBIE JIOTHYECKHUE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME;

° CO3/1aBaTh a0CTPAKTHBIN MM peasbHBINA 00pa3 MpeaMeTa i/ iiTi SIBICHUS;

. CTPOHTH MOJICIIL/CXEMY Ha OCHOBE YCJIOBHUH 3a/1auM W/WIH crioco0a ee pelieHus;

° co31aBarh BepOaIbHBIC, BEIISCTBEHHBIC M WH()OPMAIMOHHBIC MOJCIN C BBIICICHHEM CY-

[IECTBEHHBIX XapaKTEPUCTUK O0BEKTA JJIs OMpe/ieleH s Crloco0a perieHust 3a7ja4d B COOTBETCT -
BUU C CUTYyaIIHEi;

o 1peoOpa30BEIBATH MOJIENN C LIETBIO BBISIBICHUS OOIIUX 3aKOHOB, ONPEICISIOMNX JaHHYIO
MPEAMETHYIO 00J1aCTh;

. MIEPEBOJUTH CIOKHYIO IO COCTaBY (MHOTOACTICKTHYIO) HH(OPMAIIHIO U3 rpaduuecKkoro
Wi (GOPMATM30BAaHHOTO (CHMBOJIBHOTO) MIPECTABICHHUS B TEKCTOBOE, M HA00OPOT;

o CTPOUTH CXEMY, aJTOPUTM JCUCTBUS, UCTIPABIIATH WM BOCCTAHABIMBATh HEM3BECTHBIN pa-
HEe aJIfOPUTM HA OCHOBE HMMEIOLIErocs 3HaHusA 00 00BEKTe, K KOTOpPOMY IPHUMEHSETCS airo-
pUTM;

o CTPOUTH J1I0KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

. aHaJTM3UPOBATh/peIeKCUPOBATh ONBIT Pa3padOTKU U peaau3alu y4eOHOro MpoeKTa, uc-
clleZIoBaHUs (TEOPETUYECKOI0, SMIMPUIECKOT0) Ha OCHOBE MPEIOKEHHON MpoOIeMHOM cuTya-
IIUY, TIOCTABJICHHOM 1IeJIM W/UIK 3aJJaHHBIX KPUTEPHUEB OLIEHKHU NMPOIyKTa/pe3yibTara.

6.  CwmpbicioBoe ureHre. OOydaronMics CMOXKET:

. Haxoauts B Tekcte TpeOyemyro nH(popMalirio (B COOTBETCTBUH C LENSIMU CBOCH JesTeNb-
HOCTH);

. OPUEHTHPOBATHCS B COJAEPKAHUM TEKCTa, IOHUMATh LIEJIOCTHBIM CMBICH TEKCTa, CTPYKTY-
pUPOBATh TEKCT;

. yCTaHABIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBIECHUH, TPOIECCOB;

o PEe3IOMHUPOBATh TJIaBHYIO UJICI0 TEKCTA;

o mpeoOpa3oBhIBATh TEKCT, «IIEPEBOJIS» €ro B JAPYTYI0 MOJAIbHOCTh, WHTEPIPETHUPOBATH

TEKCT (XYyJ0’KECTBEHHBIM M HEXY/I0KECTBEHHbIN — Y4eOHBIH, HAyYHO-TIONYJISIPHBIH, HHPOpMaIH-
OHHBIH, TekcT non-fiction);

o KPUTUYECKH OLICHUBATh COJIEpKaHue U GOpMY TEKCTa.

7. DOopMHUPOBAHHE U PA3BUTHE IKOJOTUYECKOIO MBIIUICHUS, yMEHUE IPUMEHSATH €T0 B ITO3HA-
BaTEeNbHONW, KOMMYHHMKATHBHOM, COLIMANBHOM MpakTHKe M MPO(ecCHOHATLHOW OpUEHTAIUH.
OO0y4aroIHIiCs CMOXKET:

. OIIPENIEIATh CBOE OTHOLIEHUE K IIPUPOTHOM Cpele;

. aQHAIM3UPOBATH BIMSHUE HKOJIOTMUECKUX (PaKTOPOB HA Cpely OOMTaHMSI )KUBBIX OpraHu3-
MOB;



o MIPOBOAMTD MPUUMHHBIN U BEPOATHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYALIUM;

o MPOTHO3UPOBATH M3MEHEHHSI CUTYAllMH MTPU CMEHE JICUCTBUS OJHOTO (haKTopa Ha IeHCTBUE
Ipyroro ¢akTopa;
o BBIPA)KaTh CBOE OTHOIICHUE K MPUPOJIC YEPEe3 MOJICIH, TIPOCKTHBIC PaOOTHI.

10. Pa3BuTHe MOTHBAIMH K OBJIAICHUIO KYJIbTYPOI aKTHBHOTO MCIIOJIB30BaHUS CIIOBapeil U Apy-
TUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOKET:

o OIIPEIETISTh HEOOXOANMBIE KITFOUEBbIE TIOMCKOBBIE CJIOBA M 3aIIPOCHI;

o OCYIIECTBIISATh B3aUMOJICHCTBHE C AIEKTPOHHBIMU IOMCKOBBIMH CHCTEMaMHU, CIIOBAPSIMU;
. (dopMHpOBAaTH MHOKXECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HCTOUHUKOB JUIsl OO BEKTHBH3A-
IIUH PEe3yIbTATOB IOKCKA;

o COOTHOCHUTD IOJTYYCHHBIE PE3YJIbTAThI IOMCKA CO CBOCH JEATEILHOCTBHIO.

KommynukatuBubie YY /|

11. VYMeHue opraHu3oBbIBaTh y4€OHOE COTPYJHUYECTBO U COBMECTHYIO EATEIBHOCTh C YUUTE-
JIeM ¥ CBEPCTHUKaMH; paboTaTh MHAMBUIYAIBHO U B IPYIIE: HAXOAUTh O0LIEe pelIeHue U pas-
pemaTh KOH(GIMKTHI Ha OCHOBE COTJIACOBAaHUS IMO3WIMHA M ydeTa WHTEpecoB; (HOpMYIHpPOBATH,
apryMeHTHpOBAaTh M OTCTauBaTh cBOe MHeHHE. OOyUaromuicss CMOXKeET:

. ONpeNENsATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;

. UIPATh ONPEACIIEHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

. MPUHUMATH MO3UIUIO COOECeTHNKA, TOHUMAsl TO3UIIUIO JPYTOT0, pa3inyarh B €ro Peyu:
MHEHUE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apTyMEHTHI), (PaKThI; TUIIOTE3bI, aKCHOMBI, TEOPHH;

o OIpEEIIATh CBOM JICHCTBUS U IEHCTBUS ApTHEPA, KOTOPbIE CIOCOOCTBOBAIN WIIM IIPETIST-
CTBOBAJIM IPOJYKTUBHON KOMMYHUKAIIUH;

. CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B Tpoliecce yueOHOM 1 O3HABATENbHOM AeSITeTbHOCTH;
. KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHUs, B JUCKYCCUU YMETH BbI-

JIBUTaThb KOHTPApryMEHTHI, Nepepa3supoBaTh CBOK MBICIbL (BJIaJEHUE MEXaHHU3MOM HKBHBa-
JICHTHBIX 3aM€H);

o KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHMIO, C IOCTOMHCTBOM IIPU3HABATh OLLIU-
0GOYHOCTH CBOETO MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. npelarath albTepHATUBHOE PelICHHE B KOH(JIUKTHON CUTYyallUH;

. BBIJIETISATH OOILYIO TOUKY 3PEHUS B IUCKYCCHH;

o JIOTOBApUBATHCA O MPaBUIIaX U BOMPOCAX JJIsl OOCYkAEHUS B COOTBETCTBUU C MIOCTaBJICH-
HOM mepeN IpyIIon 3a1adei;

. OpraHM30BBIBAaTh YUeOHOE B3aUMOJIEHCTBUE B rpyIIe (ONpenenaTh o0Iue eau, pacipe-
JIeNIATh POJIU, JOTOBAPUBATHCS JIPYT € IPYTOM H T. [1.);

. YCTPaHATh B paMKax JMajora pa3pbiBbl B KOMMYHHKAIMK, 00YCIIOBIEHHbIE HETTOHUMAaHU -

€M/HETIPUATHEM CO CTOPOHBI coOeceTHNKa 3a7auu, (HOPMBI WIIM COJEPKAHUS AUATIOTa.

12.  YmeHHMe OCO3HAHHO HCHOJIb30BATH PEUEBBIE CPEICTBA B COOTBETCTBUHU C 3ajaueil KOMMY-
HUKalWKW JJI1 BBIPAKCHHUA CBOUX YYBCTB, MBICIIEH B HOTp€6HOCTeI\/JI AJId TNTAaHUPOBAHUA U PETyJIsd-
IIUM CBOEH JeATeNbHOCTH; BlIaICHUEe YCTHOM U MUCbMEHHOW peubl0, MOHOJIOTHYECKON KOHTEKCT-
HOM peubto. OOyJaronMiicss CMOXKET:

° OTIPEIETIATh 3a/1a4y KOMMYHHKAIIUU U B COOTBETCTBUU C HEH OTOMpATh PEUEBhIE CPE/ICTBA;
° OTOMpAaTh U UCIIOJIH30BATh PEUEBBIC CPEACTBA B TIPOIIECCE KOMMYHHKAIIUN C APYTUMHU
JIOJBMU (TUAJIOT B Mape, B MaJIOW TPYIIe U T. 1.);

° MPEJICTaBIISITh B YCTHOW WJIM MUCEMEHHOM (hopMe pa3BepHYTHIH I1aH COOCTBEHHOM Jesi-
TEJIbHOCTH;

° coOIr0AaTh HOPMBI TYOJIMYHOM PeuH, PEeryiaMeHT B MOHOJIOTE U AMCKYCCHUU B COOTBETCTBHH
C KOMMYHUKAaTUBHOMW 3aJa4eil;

° BBICKA3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CYXKI€HNE) U 3allpalliiBaTh MHCHHE MTapTHEpa B

paMKax auajiora,



® IMPUHHUMATh PECIICHUE B XOAC AMajiora u CorjiaCoBbIBaTh €ro € CO6€C€I[HI/IKOM;

o CO3/1aBaTh MHCbMEHHbBIE «KIMIIUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C MCIIOJIb30BAaHHEM
HEOOXOMMBIX PEUEBBIX CPEJICTB;

o UCIIOJIb30BaTh BepOaJbHBIE CPeICTBA (CPEACTBA JOTHUECKOW CBSI3M) JUIS BBIIEICHUS CMBbI-
CJIOBBIX OJIOKOB CBOETO BBICTYILJICHHS,

o UCTIOJIb30BaTh HEBEpOaJIbHBIC CPEICTBA WJIM HArsAHbIE MaTepUalbl, MOArOTOBJICH-
HbIE/OTOOpaHHBIE MTOJT PYKOBOACTBOM YUUTEIIS;

o JieNiaTh OLICHOYHBIM BBIBOJ O JIOCTHIKCHHUHU 1T KOMMYHUKALIMU HETOCPEICTBEHHO TOCIE

3aBEpPUICHNS] KOMMYHUKAaTHBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.
13. dopmupoBaHUE U Pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HCIIOJI30BaHUS MH(GOPMAIUOH-
HO-KOMMYHHKaIIMOHHBIX TexHoyorui (nanee — MKT). OGydarommiicss cCMOXKeT:

o IeJICHANPaBICHHO UCKATh U UCTIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPChl, HEOOXOAMMBbIE IS
peleHus yueOHbIX U IPaKTUYECKUX 3aa4 ¢ oMolbto cpeacts UKT;
o BbIOMPATh, CTPOUTH U UCIIOJIb30BaTh aJ€KBAaTHYI0 MH(OPMAILMOHHYIO MOJENb Ul Iepena-

Yd CBOHUX MEICIICH cpeacTtBaMu CCTCCTBCHHBIX U (bOpMaJIBHBIX SA3BIKOB B COOTBCTCTBHUU C YCJIO-
BUSAMH KOMMYHHKAIIUH;

o BBIACIIATD I/IH(I)OpMaI_II/IOHHLII‘/'I aCIICKT 3aJa4r, OIICPHUPOBATL JAHHBIMHU, HUCIIOJIIB30BaTh MO-
JCJIb pCHICHUA 3a1a4M;
L4 HCII0JIB30BAaTh KOMIIBIOTCPHBIC TCXHOJIOTHHU (BKJHOLIaﬂ BI)I60p AZICKBATHBIX 3a1a4€ UHCTPY-

MEHTAJIBHBIX MTPOrPAMMHO-AIAPATHBIX CPEJICTB M CEPBHUCOB) IS peIIeHUS] HHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX y4eOHBIX 3a/1a4, B TOM 4YHCIIC: BHIYMCICHUE, HAUCAHUE IHCEM, COUMHE-
HUH, TOKJIAJI0B, pedepaToB, CO31aHue PE3CHTAUN U JIp.;

o UCTIOJIB30BaTh HH()OPMAIUIO C YYETOM STUUYECKUX U IPABOBBIX HOPM;

o co3/1aBaTh MH(POPMALMOHHBIE PECYPChl PA3HOTO THUMA M JJIS Pa3HBIX ayAUTOPH, COOIIO-
JaTh HHPOPMALMOHHYIO TUTHEHY U NpaBMiia HHPOPMAITMOHHOW 0€30MaCHOCTH.

IS TITYXUX, C1a00CIIBIIIANINX,, HO3HOOTJIOXIINX 00y4YaromuXcs:

BJIaJICHHE HABBIKAMH OTPEACTICHHUS W WCHPABICHUS crenu(puyecknx omubok (arpamMma-
TU3MOB) B IUCbMEHHON U YCTHOM peuu;

111 00y4aroIUXCcs ¢ paCCTPOUCTBAMH ayTUCTHUYECKOTO CIEKTpa:

(dopmHpoBaHHEe COCOOHOCTH IUIAHUPOBATh, KOHTPOJIUPOBATh U OLIEHUBATh COOCTBEHHBIE
yueOHbIE IeHCTBUS B COOTBETCTBUHU C MTOCTABIEHHOW 3aJauell U yCIOBUSIMHU €€ pean3aluy Ipu
COITPOBOJKIAOIIEH MTOMOIIM MEAarorMueckoro pabOTHUKA U OPraHU3yolIel TOMOIIH ThIOTOPA;

dbopMupOBaHHE YMEHHUs ONpenenaTh Haubosee 3(h(PeKTUBHBIE CIOCOOBI JOCTHXKEHUS pe-
3yJbTaTa MpU COMPOBOXKJAIOIIEH MOMOIIM MEAArorHueckoro paboTHUKA M OpPraHU3YIOLIeH mo-
MOIIU THIOTOPA;

(bopMHpOBaHUE YMEHUS BBIOIHATH JIEHCTBUSA 0 3aJaHHOMY aITOPUTMY HJIM 00pa3iy mpu
COIPOBOKAAIOIIEH MOMOIIH M€JarOrHuecKoro paboTHUKA U OpraHU3YIOIEeN TOMOIIH ThIOTOPA;

(dbopMUpOBaHNE YMEHUSI OLIEHUBATh PE3YyNbTAaT CBOCH /EATEIbHOCTH B COOTBETCTBHH C 3a-
JAHHBIMHU ATAJIOHAMM IIPH OPraHU3YIOIIEW TOMOIIY ThIOTOPA;

(dbopMupOBaHHUE YMEHHS aJIeKBAaTHO pearupoBarh B CTAHAAPTHOW CUTyallMM Ha yCIIeX U He-
yZauy, KOHCTpYKTHBHO JIEICTBOBATh AK€ B CUTyallUsAX HEYCIEXa MPU OPraHU3yIoIIed OMOIIN
TBIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSTENIbHO OOPATUTHCS K MEIarornyeckoMy paboTHUKY (Tie-
JIarory-rncuxoJiory, COMalIbHOMY IEJarory) B ciiy4ae JUYHbBIX 3aTPyJIHEHUN B PEIIEHUU KaKo-
ro-Jimbo BOIpoca;

dbopMupOBaHHE YMEHUSI aKTUBHOTO MCIOJIb30BaHUS 3HAKOBO-CUMBOJIUYECKUX CPEACTB IS
npezcTaBieHus nHpopManun 00 3ydyaeMbIX 00BEKTaxX U Mpoleccax, pa3InyHbIX CXEM PeLIeHUs
y4eOHBIX U MPAKTUYECKUX 3a/1a4 MPU OpraHU3YIOLIEH TOMOIIHU Mearora-cuxoyiora u ThIoTopa;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIbHO JIEHCTBOBATh B COOTBETCTBHM C 3aJJaHHBIMU 3Ta-
JIOHaMU TpY MOUCKEe MHPOPMAIIUHU B PA3IMYHBIX UCTOUHUKAX, KPUTUYECKU OL[EHUBATh U UHTEP-
IPETUPOBATh MOTyYaeMyt0 HH(POPMAIUIO U3 pPa3IMUHBIX HCTOYHHUKOB.



1.3 IIpeaMeTHbIe pe3y/bTAaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/iLHOI NMPo-
rpaMMbl
5 ximacc maremarnka

Yucna

YdeHMK HAYYHTCS ONEpUPOBaATh HAa 0a30BOM YPOBHE MOHATHAMU: HATYPATbHOE YHCIIO, IIEJI0e
9HCII0, 0OBIKHOBEHHAS IPOOh, CMEIIAaHHOE YHCIIO; HCIIOIh30BaTh CBOMCTBA YKCEN U MTPaBUIIA
JICUCTBUI C pallMOHAJIbHBIMHU YUCJIaMU MIPY BBIMOJHEHUHW BBIYMCIICHUI; KCII0JIb30BaTh TPU3HAKU
JenuMocTd Ha 2, 5, 3, 9, 10 mpu BRINOIHEHUU BBIYUCICHUN U PEIICHUHN HECJIOKHBIX 3a]1a4; BbI-
MOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX YMCEIT B COOTBETCTBUU C IIPaBUJIaMH; CPAaBHUBATH PaIIMO-
HaJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU U MIPU U3YUYCHUU APYTUX MPEAMETOB: OLICHUBATh PE3YJIbTAThl BHIUUCITIE-
HUU MPU pEHICHUH MPAKTUYECKUX 3a/1a4; BBIMOJIHATh CPABHEHHUE YHUCEI B PEabHBIX CUTYalUSX;
COCTABJISITh YMCIIOBBIC BBIPAKEHUS MPU PEIICHUH IMPAKTUYCCKUX 3a7a4 U 3a/1a4 U3 IPyrux y4ueo-
HBIX MIPEMETOB.

Y4eHuK MOJYyYUT BO3MOKHOCTh HAYYHTHCH ONEPUPOBATh NOHATUSAMU: HATYpAJIbHOE YHCIIO,
MHOECTBO HATYPaJIbHBIX YHCEII, 1IEJI0€ YUCIIO0, MHOKECTBO IIEJIBIX YMCEN, OOBIKHOBEHHAS
Ipo0Ob, CMEIIAaHHOE YKCII0, PallMOHAIbHOE T€OMETPUYECKasi HHTEPIpeTalus HaTypalbHBIX, I1e-
JIBIX, PAIIMOHAIIBHBIX YMCEN; TOHUMATh U OOBSCHATH CMBICH MIO3UIIMOHHOM 3aITUCH HATYPaIbHOTO
YHCJIa; BHIMOJHATH BBIYMCIICHUS, B TOM YHUCJIE€ C UCTI0JIb30BAHUEM MPHUEMOB PaIliOHATIBHbBIX BbI-
YUCJICHUH, 00OCHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUSI IEUCTBUH; UCIIOJIB30BATh TPU3HAKH JI€ITH -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cymmbl 1 TpOU3BEICHUSI UNCET IIPHU BBIIIOJTHEHUU BbIUHCIIEC-
HUU W PEIIeHUH 3aa4, 000CHOBBIBATH MIPU3HAKH JCITMMOCTH; BBITIOJIHITH OKPYTJICHUE PaIHo-
HAJIBbHBIX YUCEIl C 33JJaHHON TOYHOCTHIO; YIIOPSA0YMBATh YHCTIA, 3alCAHHBIE B BUJI€ OOBIKHO-
BeHHBIX Apobeii; Haxoauth HOJ[ 1 HOK umncen n ncnons30BaTh UX MPH PEIICHUH 3a/1a4.

B noBcenHeBHOM KM3HU U MIPH U3YYCHUH IPYTHX MPEIMETOB: IPUMEHITH MPaBUiia MPUOIHKEH-
HBIX BBIYUCIICHUH MPU PEIICHUH MPAKTUYSCKUX 3a7a4 U PEIICHUH 3a/1a4 APYTUX YI€OHBIX Mpe/I-
METOB; BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BHIYMCIICHHUH MPU PEIICHUH MPAKTUYECKUX 3a7a4, B
TOM YHCJIE TPUOTMKEHHBIX BEIYUCIICHH; COCTABISATh YUCIOBBIE BRIPAKEHUS U OLIEHUBATH MX
3HAYCHHS TIPU PEIICHUH MPAKTUYSCKUX 3a1a4 U 33/1a4 U3 JIPYTUX YU4EOHBIX TPEIMETOB.

Cmamucmuxa u meopus 6€p0}ll’l’lHOCWl€1/7

YdeHuk HAYUYHTCH TIPEJICTABIIATH JJAHHBIE B BUJIE TAOJUII, JUarpaMM, YUTaTh HH(HOPMAITHIO,
MPEJICTABICHHYIO B BUJIE TAOIHIIbI, TUATPAMMBI.

YdeHMK MOJYYUT BO3MOKHOCTH HAYUYHTHCH OTIEPUPOBATH MOHATHUSIMU: U3BJIEKATh, HH(OpMa-
U0, TIPEJICTABICHHYIO B TaOIHUIaX, Ha TUarpaMMax; COCTaBJIATh TaOIHUIIbI, CTPOUTH AUATPAMMBI
Ha OCHOBE JIaHHBIX.

B noBceHeBHOM KU3HU U NPU U3YYEHUH JAPYTUX MPEAMETOB: U3BJIE€KAaTh, MHTEPIIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MTPECTABICHHYIO B TA0IHMIIAX U HA JUarpaMMax, OTpaxkaro-
IIYI0 CBOMCTBA U XapaKTEPUCTUKHU PEATIbHBIX MPOIIECCOB U SIBJICHUM.

Texcmosvie 3a0ayu

Y4YeHUK HAYUYHTCSl PelIaTh HECIOKHBIE CIOJKETHBIC 3a/1a4M pa3HbIX TUIIOB Ha Bce apudmernye-
CKHE JIUCTBUS; CTPOUTh MOJICIIb YCIIOBHS 3a7a4H (B BHAC TaOIUIIbI, CXEMBI, pUCYHKA), B KOTO-
POl 1aHbI 3HAYEHUS IBYX M3 TPEX B3aUMOCBS3aHHBIX BEJTUYMH, C LIETBIO MOMCKA pEelIeHUs 3a/1a-
YH; OCYIIECTBIATH CIIOCO0 MOUCKA PEIIeHU 3a/1a4l, B KOTOPOM PacCyXJAEHHUE CTPOUTCS OT yC-
JIOBHSI K TPEOOBAHUIO UJTH OT TPEOOBAHUS K YCIIOBUIO; 3HATH pa3inune CKOpocTeld 00heKTa B
CTOsIYEH BOJIe, MIPOTUB TEUEHHUS U 110 TEUCHHUIO PEKH; PEIIATh 3aJa4l Ha HaXO0/IEHUE YacTH YuC-
Jla ¥ 9MCTia TI0 €T0 YacTH; peIiaTh 3aJa4u pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKH, Ha IBHXKE-
HUE), CBSA3BIBAIOIINX TPU BEJIMUYHMHBI, BEIACIATH 3TU BEIMYMHBI U OTHOIICHUS MEX1Yy HUMU;

B moBceHeBHOM KU3HU U IPU M3YYEHUU APYTHX MPEAMETOB: BBIIBUTATh TUIIOTE3HI O BO3MOXK-
HBIX TPEIEIbHBIX 3HAUYEHUSIX NCKOMBIX BEJIMUYMH B 3ajaue (J1e1aTh NPUKUIKY)



Y4YeHUK MoJy4YUT BO3MOKHOCTh HAYUYHTbCS PEUIaTh MPOCTHIE U CIOXKHbBIE 3a]]a4l Pa3HbIX TH-
OB, a TAKXKE 3a/1a4U TIOBBIIIICHHON TPYIHOCTH; UCIIOJIb30BATh Pa3HbIC KPATKUE 3alMCH KaK MO-
JIEJIA TEKCTOB CIIOKHBIX 33]a4 JUIsl IOCTPOESHHMSI IOMCKOBOM CXEMbI U pelIeHUs 3a/1a4; 3HATh U
NpUMEHSATH 00a crocoba Mmoucka peneHus 3aaad (0T TpeOOBaHUs K YCIOBHUIO M OT YCIOBHSA K
TpeOOBaHUIO);MOJIETUPOBATH PACCYKACHHUSI IIPU TIOMCKE PEIICHUs 3a1a4 ¢ IOMOIIIbIO Tpad-
CXEMBI; BBIJIEJISTH 3TAIlbl PEILICHUS 33Ja4l U COJIEPKaHUe KaX 10T 0 3Tala; HHTEPIPETUPOBATh
BBIUMCIIUTENbHBIE PE3YJIbTAThl B 33/1a4€, UCCIIEIOBATh MMOTYYCHHOE PEIIeHHE 3a/1a4l; aHATU31-
pPOBaTh BCEBO3MOKHBIE CUTYAIIMX B3aUMHOTO PACIIOJIOKEHHS BYX OOBEKTOB U M3MEHEHUE UX
XapaKTEPUCTHUK P COBMECTHOM JIBH)KEHUU (CKOPOCTh, BPEMsl, PACCTOSIHUE) NP PELICHUH 3a-
Jla4 Ha JIBMKCHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOTMOJIOKHBIX HAMPABICHHUSIX; UC-
CJIeI0OBaTh BCEBO3MOYKHBIE CUTYAllMU IIPU PEILICHUU 3a/1a4 Ha JBIKEHHUE TI0 PeKe, paccMaTpu-
BaTh pa3Hble CHCTEMbI OTCYETA; pEIIaTh pa3HOOOpa3HbIC 331a4H «HA YaCTH», OCO3HABATH U 00b-
SCHATh UICHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBSA3BIBAIOLIUX TPHU BEIMYHUHBI (Ha paboTy, Ha M0~
KYIIKY, Ha IBUYKEHUE); BBICISATH 3TH BETUYHHBI U OTHOIIEHUS MKy HUMH, IPUMEHSTh UX TIPH
pellleHnu 3a7a4, KOHCTPYHPOBaTh COOCTBEHHbIE 337aUl YKa3aHHBIX THUIIOB.

B noBceaHeBHOM KU3HU U MIPU U3YYEHUU APYTUX MPEIMETOB: pellaTh U KOHCTPYUPOBATH 3a/1a-
Y1 Ha OCHOBE PACCMOTPEHHUS PEAIbHBIX CUTYAIlHi, B KOTOPBIX HE TpeOyeTcs TOUHBIA BHIYMCITHU-
TEJbHBIN Pe3y/bTaT; peliaTh 33Ja4M Ha ABM)KEHUE IO PEKE, paccMaTpUBasi pa3HbIE CUCTEMBI OT-
cuera.

Haznaonasn ceomempust

T'eomempuueckue gueypol

YuyeHHMK Hay4YHTCsl OIIepUpOBaTh Ha 0A30BOM YpPOBHE MOHATHSMHU: (UTYpa, TOUKA, OTPE3OK,
npsiMas, J1y4, JIOMaHasl, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEX YT OJIbHUK, IIPSIMOYIOJIb-
HUK M KBaJpaT, OKPYXKHOCTb U Kpyr. M300paxkaTh u3ydyaemble GUIyphl OT PYKU U ¢ HOMOILBIO
JIMHENKHU U IUPKYJIS.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB: PEIIATh IPAKTUYECKUE 3aa41 C
IPUMEHEHHEM MPOCTEHIINX CBOMCTB QUryp.

Y4YeHuK MoJIy4YuT BO3MOKHOCTh HAYUYHMThCS U3BJIEKAaTh, MHTEPIPETUPOBATH U IIPE0OPA30BbI-
BaTh UH(OPMAILMIO O FTE€OMETPUYECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTexax; U300paxxaTh
u3ydaemble (PUTYPBI OT PYKH U C TIOMOUIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

Hs’mepenuﬂ U 6blHYUCTICHUA

Y4YeHUK HAYYHMTCS BBIONHITh U3MEPEHUE IJTNH, PACCTOSHUHN, BETUYNH YTIIOB, C TOMOIIBIO UH-
CTPYMCHTOB JI I/ISMCpeHI/Iﬁ AJIMH U YTJTI0B; BBIYUCIIATH IUIOIAAN IMTPSAMOYT'OJIbHUKOB.

B noBcenHEeBHOM KM3HU U TIPH U3YYSHHUH IPYTHX MPEIMETOB: BBIYUCIISATH PACCTOSIHUS HA MECT-
HOCTH B CTAHAAPTHBIX CUTyallUuAX, IJIOIIaAU MPAMOYTOJIbHUKOB,

Y4YeHUK MOJIy4YUT BO3MOKHOCTH HAYUHTHCS BBIOIHITh U3MEPEHUE ITTMH, PACCTOSHUH, BElU-
YWH YTJIOB, C IOMOIIBIO HMHCTPYMCHTOB JJIA I/ISMCpCHI/Iﬁ AJIMH YU YTJIOB; BBIYUCIIATH IIOIAAN
MPsIMOYTOJILHUKOB, KBaIpaToB. B MOBCETHEBHOM XKM3HU U MIPU U3YYCHHUH IPYTHX MPEIMETOB:
BBIYUCIIATH PACCTOSAHWA HA MECTHOCTHU B CTAHAAPTHBIX CUTYallUAX, INIOMAAN YIaCTKOB IIPAMO-
yroJibHOM (OpMBbI, 00BEMBI KOMHAT; OLIEHUBATH Pa3MePhI pEabHBIX 00BEKTOB OKPYKAIOIIETO
MUpa.

Onemenmot meopuu MHoascecnie u Mamemamuyeckoul 102UuKu

YdyeHuk HayuyuTcst (715 UCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU U 00ECTIeUeHUSI BO3MOKHOCTH
YCTENTHOTO MPOAOIKEHUsT 00pa3oBaHus Ha 6a30BOM YPOBHE) ONEPUPOBATH HA 0a30BOM YPOBHE
MOHSTUSIMHA: MHOXKECTBO, JIEMEHT MHOYKECTBA, TIOJIMHOKECTBO, MPUHAIICKHOCTD; 33]1aBaTh
MHOXECTBA MEPCUYUCIICHUEM UX JJICMCHTOB,; HAXOAUTH ICPECCUCHUC, O6T)€)IHH€HI/I€, IIOAMHOXKE-
CTBO B MMPOCTEHIINX CUTYaIUsX. B MOBCeAHEBHOMN KU3HU U MIPU U3YYSHHUH JIPYTHX MPEIMETOB:
pacio3HaBaThb JIOTHYECKU HEKOPPEKTHBIC BLICKA3bIBAHUA.

Y4eHHK MOJYYHT BO3MOKHOCTbh HAYYUTHCS (11 00ECTICUeHHsI BO3MOYKHOCTH YCIICIITHOTO
MPOJOHKEHUsI 00pa3oBaHus Ha 0a30BOM U YIi1yOJI€HHOM YPOBHSIX) ONEPUPOBAThH MOHATUSAMU:
MHO>KECTBO, XapaKTEPUCTUKN MHOXKECTBA, SJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEU-
HOC€ MHOXKECTBO, ITOAMHOKCCTBO, ITPUHAJICI)KHOCTD, OIIPCACIIATE IPUHATIIC)KHOCTE DJICMCHTA



MHO>KECTBY, 00BEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C IOMOIIIbIO TIepe-
YUCJIEHUSI DJIEMEHTOB, CJIOBECHOT'O ONMUCAHUs. B MOBCEIHEBHOM KU3HU U IPU U3YYEHUU JPYTUX
IIPEMETOB: PacllO3HABATh JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHUS; CTPOUTH LIETIOYKH YMO-
3aKJIFOYEHUI HAa OCHOBE MCITOJIb30BaHUs PABUJI JIOTUKHU.

Hcmopuﬂ mamemamuKku

Y4eHMK HAYYMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOLIUECS PE3YJIBTATHI, IIOJYYCHHBIE B X0/I€ Pa3-
BUTHS MAaTEMAaTUKU KaK HAyKW; 3HATh IPUMEPbl MAaTEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B
CBSI3H C OT€YECTBEHHOW U BCEMUPHON UCTOPUEH.

Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH XaPaKTEpU30BaTh BKJIA]] BbIIAOIIMXCA MaTeMa-
TUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYYHBIX 00JIACTEH.

6 KJTacc MaTeMaTHKa

Yucna

Y4yeHHK HAYyYHTCs ONIepUPOBaTh HAa 0A30BOM YPOBHE MOHATUAMM: AeCATUYHAA Apobb, pauno-
Ha/IbHOEe YMC/I0; UCITONIB30BAaTh CBOMCTBA YUCEI U IPAaBUJIA JCHCTBUN C PALIMOHAJIIBHBIMU YU CJIA-
MU TIPY BBIIIOJHEHUH BBIYMCICHUH; BBIIIOJIHATH OKPYIJIEHUE PALMOHAJIBHBIX YHCETI B COOTBET-
CTBHUHU C IIpaBUJIAaMH; CPABHUBATH PALIMOHAJIBHBIC YK CJIA. B HOBCCHHGBHOfI JKU3HHU U IIPpU U3Yy4C-
HUU JIPYrUX IPEIMETOB: OLIEHUBATh PE3YJIbTaThl BBIUMCICHUN TP PEILIEHUN IPAKTUYECKUX 3a-
Ja4; BBIIIOJIHATE CPAaBHCHUC YHCCII B PCAJIbHBIX CUTYaIUAX; COCTABJIATH YUCIIOBBIC BBIPAXKCHUA
IpY PELICHNHU MPAaKTUUECKUX 3a]a4 ¥ 3a/1a4 U3 APYruX y4yeOHBIX MPEIMETOB.

Yd4eHHK NOJYyYUT BO3MOKHOCTh HAYYMTHCH OIIEPUPOBATH MOHATUAMU: LIEJI0€ YUCIIO, MHOXKE-
CTBO LI€JIBIX YHMCEJI, IeCATUYHAsL P00k, pallMOHAILHOE YHCIIO0, MHOKECTBO PALlMOHATIbHBIX YU~
CCJI, TCOMCTPHUYCCKAad MHTCPIIPETAIA HATYpaJIbHbIX, HEJIBIX, pPAIUOHAJIbHBIX YUCCJI; BBIIIOJIHATD
BBIYUCIICHHS], B TOM YHCIIE C UCIIOJIb30BaHUEM IIPUEMOB PALMOHAIbHBIX BEIYUCIECHHH, 000CHO-
BbIBAaTh AJITOPHUTMBI BbIIIOJTHCHHU A HGﬁCTBHﬁ; BBITIOJIHATBH OKPYIJTICHUE PAllMOHAJIBHBIX YHCCII C
3aJJaHHOM TOYHOCTBIO; YIOPSAA0UYHMBATh YNCIIA, 3alIMCaHHbIE B BUJIE IECATUUHBIX IpoOei; onepu-
pOBaTh MOHATUEM MOAYJIb YUCIIA, TEOMETPUYECKAss HHTEPIIPETALU MOAYJIS YHUCIIA.

B noBceaHeBHOM KU3HU U IPU U3YYEHUU APYTUX NPEAMETOB: IPUMEHSATh NPaBUIla MPUOIKEH -
HBIX BBEIYHMCIICHUH IIpU pCUHICHUHA MPAKTUYCCKHUX 3ala4 U PCIICHUU 3aaa4 JPYyrux y‘IC6HI>IX npea-
METOB; BBIIIOJIHATH CPABHEHHE PE3YJIBTATOB BHIYMCIICHUN IIPY PEILICHUH NPAKTUYECKUX 3a/1a4, B
TOM 4YHUCJIE HpI/I6J'II/I)KCHHI)IX BBI‘II/ICJIGHHI;'I; COCTAaBJIATH YMCJIOBBIC BBIPAKCHUA U OLUCHHUBATH UX
3HAYEeHUs IIPU PELICHUH MPAKTUYECKUX 3aJau 1 3a]1ad U3 APYruX y4yeOHBIX MPEIMETOB.

YPGGHeHuﬂ Uu HepaeseHncmea
Yuyenuk MOJIYYMT BO3MOKHOCTHb HAYYUTHCH OIICPUPOBATH MOHATHAMU: PABEHCTBO, YHCJIOBOC
PaBCHCTBO, YPABHCHUC, KOPCHb YPABHCHUS, PCIICHNUC YPABHCHUSA, YACJIOBOC HEPABCHCTBO.

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

Y4YeHuKk HayuyMTCsl IPEJICTABISITh JaHHbIE B BUJIE TaONIUIL, AMArpaMM, YUTaTh HH(OPMALIHIO,
MPEJICTABICHHYIO B BUJIE TAOIMIIbI, IUAarPaMMBI.

Y4yeHHMK NOJYYHT BO3MOKHOCTh HAYYUTBCS OTIEPUPOBATH MOHATHIMHU: CTOJI0YATHIE U KPYTo-
BbI€ TMarpaMMbl, TaOJIUIbl JAaHHBIX, CPEAHEE apUPMETUUECKOE, N3BIIEKaTh, HH(OPMALIHIO,
NpEeJCTaBICHHYIO B TAOIUIaX, Ha AUarpaMMax; COCTaBIIATh TaOJIUIbl, CTPOUTH TUarpaMMbl Ha
OCHOBE JIaHHBIX. B IOBCEAHEBHOM )KU3HU U IIPU U3YYEHUH IPYTUX NPEIMETOB: U3BJICKATh, NH-
TEPIPETUPOBATh U Pe0oOPa30BLIBATE HHPOPMALIUIO, IPEICTABIEHHYIO B Ta0NIMIIaX U Ha JUa-
rpamMmax, OTPAKarOIIYI0 CBOMCTBA M XapaKTEPUCTUKHN PEATbHBIX IMPOLECCOB U SIBJICHUM.
Texcmosvie 3a0aqu

Y4eHHK HAYYHTCH COCTABIIATH IUIAH PELICHUS 3aa4M; BbIACIATH JTallbl PEeLICHUs 3a1a4; UH-
TEPIPETUPOBATH BBIYUCIUTEIBHBIEC PE3YJIBTATHI B 3a/1a4€, UCCIIEIOBATH MTOIYYEHHOE PEIIEHUE
3a/@4M; HaXOIUTh MPOLIEHT OT YKCJIA, YUCIIO IO MPOLEHTY OT HEro, HaXOUTh MTPOLIEHTHOE OT-
HOILICHUE JIBYX YHCEIl, HAXOIUTh IIPOLIEHTHOE CHUKEHUE WIH IIPOLEHTHOE ITOBBILICHUE BEIUYH-
HBbI; peIIaTh HECIOKHBIE JIOTUYECKUE 33]1a4l METOJIOM PACCYX ACHUMN. B MOBCETHEBHOM KU3HU U
IIPU U3YYECHUU JPYTUX IPEIMETOB: BBIIBUTaTh TUIIOTE3bI O BO3MOKHBIX IIPEICIIbHBIX 3HAUECHUAX
MCKOMBIX BEJIMYUH B 3ajaue (Je1aTh NPUKUIKY).



Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH PELIATh TPOCTHIE U CIIOXKHBIE 3a1a41 Pa3HbIX TH-
TIOB, a TAKXKE 3a/1a4U MMOBBILIEHHON TPYAHOCTH; HCIIOJIb30BaTh Pa3HbIE KPATKHUE 3aIIUCH KaK MO-
JIEIM TEKCTOB CJIOXKHBIX 3a/1a4 JJIs IOCTPOCHHUSI IOUCKOBOM CXEMBI M pELIEHUS 3a/1a4; 3HATh U
MPUMEHSTH 00a crioco0a Moucka penieHus 3aaa4 (0T TpeOOBaHUS K YCIIOBHUIO U OT YCIOBUS K
TpeOOBaHUIO); MOJICIUPOBATH PACCYKACHHUS MTPH IMOUCKE PELICHUS 3a7a4 C OMOIIbIO rpad-
CXEMBI; BBIJICIATH 3TAallbl PEIICHUS 3a/1a4H U COJIEPKAHUE KAXKIOr0 3Tara; UHTEPIPETUPOBATH
BBIYMCIIUTEIIbHBIE PE3YJIbTAThI B 33J]a4€, UCCIEA0BATh OJIyYEHHOE PEIICHHE 3aa4ul; pelaTh U
000CHOBBIBATH CBOE PEILICHHE 3aa4 (BbIACIATh MATEMAaTHUYECKYI0 OCHOBY) Ha HAXOXJCHUE Yac-
TH YMCIIa ¥ YUCJIA [0 €r0 YacTH Ha OCHOBE KOHKPETHOI'O CMbICIa IPOOH; 0CO3HABATh U 00bsIC-
HSTh WJICHTUYHOCTH 337124 Pa3HBIX TUIIOB, CBS3BIBAIONINX TPHU BEITUYHUHEI (HA paboTy, Ha TIOKYII-
KU, Ha JIBM)KEHUE); BBIICIATH 3TH BETUYMHBI M OTHOLICHUS MKy HUMU, IPUMEHATH UX IIPU
peIIeHnH 3a1a9, KOHCTPYHUPOBATh COOCTBEHHBIC 33]]a4l YKa3aHHBIX THIIOB.

B noBceHEBHOM KU3HU U IIPU U3YUYECHHUH JAPYTUX MPEAMETOB: BBIICIATH IPU PEIICHUU 3a1a4
XapaKTEPUCTUKU pacCMaTPUBAEMOM B 3aJlaue CUTYallMH, OTIMYHbBIC OT pealbHBIX (T€, OT KOTO-
PBIX a0CTParupoBajIiCh), KOHCTPYHUPOBATh HOBBIE CUTYAI[MH C YUETOM 3TUX XapaKTEPUCTHUK, B
YaCTHOCTH, [IPY PELICHUHU 3324 Ha KOHLIEHTPAlUH, YYUTHIBATh INIOTHOCTh BEMIECTBA; PEIIATh U
KOHCTPYHPOBATh 33J]aul HAa OCHOBE PACCMOTPEHHS pPeabHbIX CUTYAIIHii, B KOTOPBIX HE TpeOyeT-
Cs TOYHBIN BBIYMCIIUTEIbHbBIA PE3YJIbTaT.

Haensaonasn ceomempus

T'eomempuueckue guzypol

Y4yeHHK HAYYHTCH ONIepUPOBaTh HAa 0A30BOM yPOBHE MOHATHIMHU: MPSIMOYTOJIBHBIH Mapasuiene-
nunen, kyo, map. M3o0paxaTh u3ydaeMble GUIypbl OT PYKH U C TOMOIIBIO TUHEHKN M LIUPKYJISL.
B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB: peliaTh MPAKTUYECKUE 3aauu C
IPUMEHEHHEM NPOCTEHIINX CBOMCTB (uUryp.

Y4YeHuK MoJy4YUT BO3MOKHOCTh HAYUYHMThCS U3BJIEKAaTh, MHTEPIPETUPOBATH U IIPE0OPA30BbI-
BaTh UH(OPMALHIO O FE€OMETPUUYECKUX (Urypax, PEACTaBICHHYIO Ha YepTexKax;

- 1300pakaTh U3y4yaeMble GUTYpPBI OT PYKU U C TOMOIIBIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.

Hsmepeﬂuﬂ U 6bl4UCTIEHUA

Y4yeHHK HAYYHTCS BBITIOIHATH MPOCTEHININE TIOCTPOCHUS M N3MEPEHHUSI HA MECTHOCTH, HEOOXO-
JUMBIE B PEAJILHOM JKU3HH.

Y4YeHuK NoJIy4YuT BO3MOKHOCTD HAYUYHUThCH BBIYUCIIATH 00BEMBI IPSMOYTOJIbHBIX Mapaiesne-
e 0B, KyOoB. B moBceTHEBHOMN KHU3HU M NIPH U3YYEHUH JPYTUX MPEIMETOB: BBIYUCIATH pac-
CTOSIHMSI HA MECTHOCTH B CTaHJAPTHBIX CUTYaAIUsX, IO YYaCTKOB IPSIMOYTOJIbHON (OPMBIL,
00BbEeMbI KOMHAT; BBIMIOJIHATH MPOCTEHIINE TTOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIE B peajb-
HOM JKU3HU; OLIEHUBATh pa3Mepbl PeabHBIX 00BEKTOB OKPYKAIOLIET0 MHUpA.

Onemenmul meopuu MHoJHcCeECmME U mamemamuyeckou 102UKU

YdyeHuk HayumTcst (715 MCTIOIb30BaHUS B TIOBCEJHEBHOM KU3HU U 00eCrieueHUsI BO3MOKHOCTH
YCIIEIIHOTO NMPOJIOKEHUs 00pa3oBaHus Ha 0a30BOM YPOBHE) ONEpHPOBaTh Ha 0A30BOM YpOBHE
MOHATUSMH: MHOKECTBO, JIEMEHT MHOXECTBA, IOJAMHOKECTBO, IPUHAJICKHOCTB; 33/1aBaTh
MHOX€ECTBa MEPEUNCICEHUEM UX JIEMEHTOB; HaXO/IUTh NepecedeHre, 00beAMHEHNE, TOIMHOXKe-
CTBO B IIPOCTEUIINX CUTyallUsIX. B MOBCETHEBHON KU3HU U IIPU U3YYEHUH JAPYTHUX MIPEAMETOB:
pPacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4YeHuK MoJIy4YuT BO3MOKHOCTD HAYUHThCA (JI1s1 0OecrieueHUs] BO3MOKHOCTH YCIIEITHOTO
npoIoJDKeHUs 00pa30BaHUs Ha 6a30BOM U YIiIyOJEHHOM YPOBHSIX) ONIEPUPOBATh MOHATUSMU:
MHO’KECTBO, XapaKTEPUCTHUKU MHOXKECTBA, 3JIEMEHT MHOXKECTBA, TyCTOE, KOHEYHOE U OeCKOHEeY-
HOE MHOECTBO, IIOJIMHOKECTBO, IPUHAIIEKHOCTD, ONIPEACIIATH IPUHAJICKHOCTD JJIEMEHTA
MHO’KECTBY, 00OBEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C IIOMOIIIbIO TIepe-
YUCJICHUS DJIEMEHTOB, CJIOBECHOT'O OIUCAHMUSL.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUU JPYTUX MPEIMETOB: pacliO3HABATh JOTHYECKH HEKOP-
PEKTHBIE BBICKA3bIBAHUS; CTPOUTH LICTIOYKY YMO3AKIOYEHUN HA OCHOBE MCIIOJIb30BAHMS IIPABUII
JIOTHKH.



HCI%OpM}Z mamemamuKku

Y4eHUuK HAYyYUTCS ONKCHIBATh OTAECIbHBIC BBIIAIOIINECS PE3YJIbTATHL, IOJYYEHHBIE B XOE pa3-
BUTHS MaTEMAaTUKU KaK HAyKW; 3HATh IPUMEPbl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B
CBSI3H C OT€YECTBEHHOW U BCEMUPHON UCTOPUEH.

Y4YeHUK MOJyYUT BO3MOKHOCTh HAYYUTHCH XapAKTEPU30BATh BKJIA] BBIJAIOIINXCS MaTeMa-
TUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYIHBIX 00JIACTEH.

7 xnacc anredpa

Yucna

YdeHNK HAYYHTCS OIIEPUPOBAThH MOHITHUSAMHU: MHOKECTBO HATYPAIBHBIX YHCEI, MHOYKECTBO I1€-
JIBIX YUCEJI, TEOMETPUUYECKAsi HHTEPIIPETaIls HaTYPAIbHBIX, IIEJIbIX, BHITIOJHATh BRIYUCICHUS, B
TOM YHCJIE€ C UCIOJIb30BAaHUEM MIPUEMOB PAIIMOHATIbHBIX BBIYUCICHUN; BBITIOIHITH OKPYTJICHHUE
parMoOHAIBHBIX YHCEJI C 33JJaHHON TOYHOCTHIO; CPABHUBAThH PAIIMOHATIBLHBIC H HPPAITHOHAIbHBIC
YHCIia; MPEJCTABIATh PAIIHOHATBHOE YHUCIIO B BUJIE IECATUIHOMN APOOHU yIOPSI0YUBATH YHCIIA,
3amrcaHHbIe B BUAC OOBIKHOBEHHOM U aecaTuaHON Apoou; Haxoauth HOJ[ u HOK uncen u uc-
MOJIb30BaTh UX MPHU PEIICHUH 3a7a4. B moBceIHEBHOM KU3HU U MPU U3YYEHUU APYTHUX MpeaME-
TOB: IPUMEHSATH MPaBHJIA TPUOJIMIKEHHBIX BHIYUCICHUHN NP PEIICHUN TPAKTUICCKUX 3a71a4 U
PEIICHNH 33]1a4 IPYTHX YISOHBIX MPEIMETOB; BHIIOIHITh CPAaBHEHUE PE3YJIHTATOB BRIYUCICHHIMA
IIPU PEIICHUHU MTPAKTUYECKHX 3a/1a4, B TOM YKCJIE TPUOTUKEHHBIX BBIYMCICHHI; COCTABIIATh U
OIICHUBATH YMCJIOBBIC BHIPAKECHHS MIPU PEIICHUU MPAKTUYCCKUX 3a/1a4 U 337a4 U3 IPYTrux yueo-
HBIX TIPEIMETOB; 3aMKCHIBATh U OKPYIJIATh YUCIOBBIE 3HAUCHUS pealbHBIX BEIMYHH C UCIOIB30-
BaHMEM Pa3HBIX CUCTEM U3MEPEHHUSI.

Y4YeHUK MoJIy4YuT BO3MOKHOCTH HAYYHTHCS CBOOOIHO ONIEPUPOBATH MOHATUSIMU: HATYpaJib-
HOE YHCII0, MHOYKECTBO HATypaIbHBIX YUCE, 1I€JI0€ YHUCII0, MHOKECTBO IIEJIBIX YHUCEI, OOBIKHO-
BEHHasl Ipo0b, IeCATUYHAS APOOb, CMEIIAHHOE YUCIIO0, PAIIMOHAIBHOE YUCII0, MHOXKECTBO pa-
[MUOHAIILHBIX YHCEN; IOHUMATh H OOBSICHATH PA3HUILY MEXKY MO3UIIMOHHON U HETIO3UITMOHHOU
CHUCTEMaMH 3aITUCH YHCEIT; IEPEBOAUTH YHCIIA U3 OJHOM CHUCTEMBI 3aIMCH (CUCTEMbI CUMCIICHHUS )
B JIPYT'yI0; JOKa3bIBaTh U UCIIOJIH30BATh NMPU3HAKHU ACIUMOCTU Ha 2, 4, 8, 5,3, 6,9, 10, 11 cym-
MBI ¥ TIPOU3BEACHUS YHCEIT IIPH BHIMIOJHEHWN BBIYMCIICHUH U PEIICHUH 3a]1a4; BBITOJIHATH OK-
pyTriieHre palMOHAIBHBIX U UPPAIMOHAIBHBIX YUCET C 33JJaHHON TOYHOCTHIO; CPAaBHUBATH JICH-
CTBUTEIIbHBIE YMCIIA PA3HBIMU CIIOCOOAMHU; YIOPSAIOUYMBAThH YHCIIA, 3aFICAHHbBIE B BUAE OOBIKHO-
BEHHOU U aecsatuyHou npodu, Haxoauts HOJ[ u HOK uucen pasasiMu crioco6amu ¥ HCTIOB30-
BaTh UX IIPU pELICHUU 33]1a4. B moBceAHEBHOM KM3HU U MTPU U3YUYEHHUH JIPYTUX IIPEIMETOB: BbI-
MIOJTHSITH M OOBSICHATH PE3YJIbTAThl CPABHEHUS PE3YJIbTATOB BBIUUCICHUHN TIPU PEIICHUH MTPAKTH-
YeCKHUX 3aJ1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUMCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHE-
HUU; 3aITUCHIBaTh, CPABHUBATh, OKPYIJISITh YACIOBBIC TAHHBIE PEATbHBIX BEJIMUUH C UCIIOIH30-
BaHUEM Pa3HBIX CHCTEM U3MEPEHHsI; COCTABIISITh U OLIEHUBATH Pa3HBIMU CIIOCOOAMH YHCIOBHIE
BBIPOKEHUS TIPU PEIICHUH MPAKTUYSCKUX 3aJ1a4 U 33/1a4 U3 IPYTrUX YU4eOHBIX MIPEIMETOB.

Tooicoecmeenuvle npeobpazoamus

Y4eHUK HAYYHTCSI OTIEPUPOBATH TOHITUSMH CTEIICHH C HATYPAJIbHBIM MIOKA3aTeNIeM, CTEIICHH C
IIeTIBIM OTPUIATENBHBIM TIOKa3aTeNIeM; BBITOHATH MPeo0pa3oBaHusl LENbIX BBIPAKCHUI: IeiCT-
BUS C OJTHOYJICHAMH (CIIO’)KEHUE, BEIUNTAHUE, YMHOXKEHHE), JEHCTBHS ¢ MHOTOUJIEHAMH (CII0XKe-
HHE, BBIYUTAHUE, YMHOXKECHHUE); BBIIOJIHATH Pa3JIOKCHNE MHOTOYICHOB Ha MHOKUTEH OJTHUM H3
Croco0O0B: BRIHECEHHE 32 CKOOKY, TPYMITHUPOBKA, UCIIOJIB30BaHKUE (POPMYII COKPAIIIEHHOTO YMHO-
KeHUs; B moBceHEBHOM JKU3HU U TIPU U3YYEHHUHU JAPYTUX MPEIMETOB: BBIOJIHITH PE0Opa3oBa-
HUS aIreOpanvyecKuX BbIpaXEHHUH NP pelIeHnH 3a1a4 JPYTuX y4eOHbIX MTPEeIMETOB.

Y4eHUK NOJYYUT BO3MOKHOCTH HAYYHTHCS CBOOOTHO ONIEPHPOBATH MOHSATHSIMH CTETICHH C

L CJIBIM BBITIOJIHATH 10KAa3aTCIIBCTBO CBOMCTB CTEIIECHHU C oeJIbIMA U )IpO6HI)IMI/I II0Ka3aTciIsIMU,
OIIEPUPOBATH TIOHIATUSIMH «OTHOUWICHY», «MHOTOUICHY», «MHOTOWICH C OJTHOM ITEPEMEHHOW»,
«MHOT'OYJICH C HECKOJBKUMHU IICPEMCHHBIMMN Y, KOB(i)(l)I/IHI/IeHTI)I MHOI'O4JICHA, «CTaHAapTHAA 3a-
IHCh MHOTOWIEHA», CTETICHb OJTHOYWICHA 1 MHOTOWICHA; BHIMOIHATH Pa3I0KeHHEe MHOTOWICHOB
Ha MHOXXUWUTCIIN pa3HbIMU CHOCO6aMI/I, C UCITIOJIB30BAHUEM KOM6I/IH3HI/II>1 PA3IMYHBIX IPUEMOB;



BBINOJIHATH JI€JIEHUE MHOTOWIEHA HA MHOTOWIEH ¢ OCTaTKOM; CBOOOIHO ONEPUPOBATH OHATHS -
MU «TOXJIECTBOY», «TOKJIECTBO HA MHOXKECTBEY», «TOXKIECTBEHHOE IIPe0Opa3oBaHUE»;

B noBceaHeBHOM KU3HU U IPU U3YYEHUU APYTHX IMPEAMETOB: BBIIOIHATH IPeoOpa3oBaHus U
JecTBUS ¢ OyKBEHHBIMH BBIPRXKEHUSIMH, YHCIOBbIE KOO PHUIIMEHTH KOTOPHIX 3aIIMCAHBI B CTaH-
JTApTHOM BU/JI€; BBIIIOJIHATH IPEOOpa30BaHMsl PALlMOHATIbHBIX BBIPAXKEHUH ITPU PELLICHUH 3a7a4
JpYrux y4eOHBIX TPEAMETOB.

Ypaenenus

YuyeHHK Hay4YHTCsl OIIEpUPOBATh NOHATUSAMU: YpaBHEHHE, KOPEHb YPAaBHEHHUs], , CHCTEMBI YPaB-
HEHMH; pelaTh JMHEHHbIC YpaBHEHHS U YPaBHEHUs, CBOAUMBIE K JMHEHHBIM C TIOMOIIBIO TOXK-
JIECTBEHHBIX NpeoOpa3zoBaHuii; B MOBceAHEBHOM KU3HH U MIPU U3YYEHUH JIPYTUX MPEIMETOB:
COCTaBJIATh U pelllaTh JUHEWHbIE YPABHEHUS, CUCTEMbI IMHEWHBIX YPaBHEHUH, IPU PELLICHUN
3a[a4 APYrux y4eOHBIX MPEIMETOB; BBIOIHATE OLEHKY PAaBIONOI00Us pe3yIbTaTOB, MOIY-
YaeMbIX IIPU PELICHUH JUHEWHBIX U CUCTEM JIMHEHHBIX IIPU PELICHUH 3a/1a4 JPYTuX y4eOHbIX
IPEIMETOB; BHIOMPATh COOTBETCTBYIOIIUE YPaBHEHUS UM UX CUCTEMBI JUIsl COCTaBJICHUS MaTe-
MaTHYECKON MOJIEN 3a/laHHON pPeanbHOM CUTYallMK WM MPUKIIAJAHON 3aJauu; yMeTh UHTEpIIpe-
TUPOBATh MOJYYCHHBIH MTPH PEIICHUH YPABHEHUS, MIIM CUCTEMBbI PE3yJIbTaT B KOHTEKCTE 3a/1aH-
HOH peasbHOM CUTYallUH WK MPUKIIAIHON 3a4a4uH.

Y4yeHHK NOJYYHT BO3MOKHOCTb HAYYUTHCS CBOOOTHO ONEPUPOBATH MOHATHAMU: YPaBHEHUE,
PaBHOCHJIbHBIE YPABHEHUs, PABHOCUJIbHBIE IPE0Opa30BaHusl YPAaBHEHUI; pellaTh pa3Hble BUIbI
YpaBHEHHIA U X CHCTEM. BianeTs pa3HbIMU METO/IaMH PEIICHHs YPAaBHEHH U X CHCTEM,
yYMETb BbIOMpPATh METOJ] pPEIIEHUs] 1 00OCHOBBIBATH CBOM BBIOOD; pelllaTh ajaredpandeckue ypas-
HEHHS U X CHCTEMBI C ITapaMeTpaMy ajaredpandeckuM U rpaudeckuM MEeTO/1aMu;

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB: COCTABIISATH U PEIIaTh YPABHEHUS
UX CUCTEMBI IIPU PEUICHUH 33/1a4 IPYTUX YICOHBIX IPEIMETOB; BHIIIOIHATH OIICHKY IPaBIOIO-
J00Ms1 pe3yIbTaTOB, OJYyYaeMbIX IPU PELICHUH pa3IMYHbIX YPAaBHEHUN UX CUCTEM IIpH pellie-
HUH 33129 APYTUX y4eOHBIX MPEJAMETOB; COCTABIATh YPABHEHUE WU UX CUCTEMY, OIIHCHIBAO-
IIM€ PEeAbHYIO CUTYaIUIO WM MPUKIAIHYIO 337a4y, HHTEPIPETUPOBATh MOIy4YE€HHbIE pe3yJibTa-
TBI.

Dyuxkyuu

Y4yeHHK HAYYHTCH ONIEpUPOBATH MOHATUSAME: (PYHKIIMOHAIBbHAS 3aBUCUMOCTb, (YHKIIUS, TPa-
¢uK GyHKINH, CIIOCOObI 3a/1aHUs (PYHKIIUH, apTyMEHT U 3HaueHue (PyHKIMH, 001acTh onpee-
JICHUS] © MHO>KECTBO 3HAYeHUN (DYHKIMHU, CTPOUTH I'padMKH JTUHEHHOMN, KBapaTUIHON (YHK-
11il; nccnenoBaTh GyHKIMIO 1O ee rpaduky; B moBce1HEBHOM KU3HU U ITPU U3YUYEHUH JPYTUX
NPEMETOB: HIUTIOCTPUPOBATH C MTOMOIIBIO TpaduKa pealbHyI0 3aBHCUMOCTD WIIH TIPOIIECC 10 UX
XapaKTepUCTHKaM; HCIOIb30BATh CBOWCTBA U IpaMK KBaAPATUUHON (YHKIIUU MPH PEILICHUH
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYUTHCSI CBOOOTHO OTIEPHPOBATH TOHSATHSIMHU: 3aBUCH-
MOCTb, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb, 3aBUCHMAs U HE3aBHCHUMAs MIepeMeHHbIe, GYHKLUS, CII0-
coObI 3aaHus QYHKINHU, apTYMEHT M 3HaYeHHe QyHKINHU. B moBceTHEBHOM KU3HU U TIPH U3Y-
YEHUU JIPYTUX NPEIMETOB: KOHCTPYUPOBATh U UCCIIe0BaTh (DYHKIIMH, COOTBETCTBYIOIINE pe-
QIBHBIM TIPOIIECCaM H SIBJICHHUSM, HHTEPIIPETUPOBATH IMOJyYEHHBIE PE3yIbTaThl B COOTBETCTBUU
co cnenn (UKol ucceayeMoro nporecca Uil siBJICHH; UCIIOIb30BaTh I'pa KU 3aBUCUMOCTEH
JUTSL UCCIIEIOBAaHMS PEabHBIX MIPOIIECCOB U SBJICHUN; KOHCTPYHPOBATH M HCCIIE0BATH (PYHKIIUU
IPY PELICHUH 33/1a4 IPYTUX YUeOHBIX IPEIMETOB, HHTEPIPETUPOBATH MOTYUEHHBIE PE3YIbTaThI
B COOTBETCTBHUU CO CIEIM(UKON yIeOHOTO MpeameTa.

Texcmosvle 3a0aqu

Y4yeHHK HAYYHTCS PEeIIaTh MPOCTHIE U CIIOKHBIE 33/1a4l Pa3HbBIX THITOB, a TAK)KE 33a4H ITOBBI-
IIEHHOW TPYIHOCTH; MCIIOJIB30BaTh Pa3HbIe KPATKUE 3aHCH KaK MOJIENIN TEKCTOB CJIOXKHBIX 3a-
J1ad JI7Is TIOCTPOCHUS TIONCKOBOM CXEMBI M PEIICHHS 3a71ad; pa3IndaTh MOJIETh TEKCTa U MOJIEIb
peleHns 3a1auu, KOHCTPYUPOBATh K OJJTHON MOJENH peIlIeH s HECI0KHOM 3a1aun pa3Hble MoJie-
JIM TEKCTa 3a/1a4yM; 3HaTh U MIPUMEHSTh 00a criocoba nmoucka pemeHus 3aaad (0T TpeGoBaHMsI K
YCIIOBHIO U OT YCJIOBUS K TPEOOBAHHIO); YMETh BHIOMPATh ONTUMABHBIA METO PEIICHHS 3a/1a91



U 0CO3HaBaTh BHIOOP METO/1a, pacCMaTPUBATh Pa3IMUHbIE METO/Ibl, HAXOUTh PA3HbIC PEIICHUS
3a/1a4M, €CJIM BO3MOXKHO; aHAIM3UPOBATh 3aTPYAHEHUS U PELICHUH 3a/1a4; BBIIIOJIHATH pa3-
JMYHbIE TpeoOpa30oBaHus MPEATIOKEHHOM 3a/1a4i, KOHCTPYHUPOBATh HOBBIE 33J]a4l U3 TaHHOM, B
TOM 4HcJIe 00paTHbIC; MHTEPIPETHPOBATH BEIYUCIUTENbHBIC PE3yIbTaThl B 3a/1a4€, HCCIEI0BATh
MIOJIy4YEHHOE PELICHUE 3a1a4M; aHAIIM3UPOBATh BCEBO3MOKHbBIE CUTYallMM B3aUMHOTO PacCIoIo-
KEHUA ABYX OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM JIBUKEHUU (CKOPOCTb,
BpEMsi, paCCTOSIHUE) MPU PEUICHUH 33/1a4 Ha JBUKEHHE IBYX OOBEKTOB KaK B OJIHOM, TaK U B
IIPOTUBOIOJIOXKHBIX HalpaBiIeHUsIX. B moBceIHEBHOM )KU3HU U IIPU U3YYEHUH IPYTUX IpeaMme-
TOB: BBIJCJIATH IIPH PELICHUH 33]a4 XapaKTePUCTUKHN pacCMaTpUBAaEMOM B 3a/1aue CUTYyaluH, OT-
JMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIUCH), KOHCTPYHPOBATH HOBBIE CUTYAIHH C
Y4ETOM 3TUX XapaKTEPUCTUK, B YACTHOCTH, IIPH PELICHUH 33]a4 Ha KOHIICHTPALIUH, YYUTHIBATh
IUIOTHOCTb BEUIECTBA; pEIIaTh U KOHCTPYUPOBATh 33/1a4i HA OCHOBE PACCMOTPEHMSI pEaJIbHbBIX
CUTYallui, B KOTOPBIX HE TPeOyeTCsl TOUHBIM BHIYMCIUTENbHBIN pe3yNbTaT; pelaTh 3a1a4u Ha
JBUKEHHE I10 PEKE, paccMaTpHBasi pa3Hble CUCTEMbI oTcueTa. VcecnenoBarh BCEBO3MOXKHbBIE CH-
Tyalluy IIPY PELICHUH 33/]1a4 Ha JIBH>KEHHE 110 PEKE, pacCMaTpUBaTh PA3HBIE CUCTEMBI OTCUETA;
pematb 1 000CHOBBIBAThH CBOE PEIICHHE 33a4 (BBIACTATh MAaTEMAaTHIECKYIO0 OCHOBY) HA HAXOXK-
JIEHUE YaCTH YUCJIa U YHCTIa 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JPOOH.

Y4eHMK MOJIYYUT BO3MOKHOCTh HAYYHTHCH PELIATh [IPOCTHIE U CIOXKHBIE 337a4, a TAKKE
3a/1a4y NOBBIILIEHHON TPYAHOCTH U BBIJIEIATh UX MATEMaTUUYECKYI0 OCHOBY; PacliO3HaBaTh pa3-
HbIE BU/IbI U TUIIBI 33]1a4; UCII0JIb30BATh Pa3Hble KPATKUE 3alIMCH KaK MOJIETIN TEKCTOB CIOKHBIX
3a/1a4 ¥ 3aJa4 MOBBILIEHHOM CII0KHOCTH /ISl HOCTPOEHUS IOMCKOBOM CXEMBbI U pELlICHU 3a4a4,
BbIOMpATh ONTUMAIBHYIO JJI PaCCMAaTPUBAEMON B 3a/1a4€ CUTYaLlUHd MOJIETb TEKCTA 3a/1a4u;
pasnuyaTh MOJIENb TEKCTA U MOJEIIb PELICHUS 33/1a4i, KOHCTPYUPOBAaTh K OJIHOW MOJEIIU perie-
HUS CIIOKHBIX 3a/1a4 pa3Hble MOJIENIM TEKCTA 3aJauu; 3HaTh U IPUMEHAThH TPU CIIOCO0A MOUCKa
pemieHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO U OT YCIIOBUS K TpeOOBaHUIO, KOMOWHUPOBAHHBIH);
BBIJIETISITH 3TAllbl PEIICHUS 33J1a41 U COJIEp’KaHue KaX/10I0 3Tala; yMETb BIOMPATh ONTUMAIIb-
HBI METOJI PellIeHUs 3a7]aui U 0CO3HABATh BHIOOP METO/1a, pACCMATPUBATh PA3IMUHbIE METO/IbI,
HAXOJUTh pa3Hble PEIICHUS 3a/1a4M, €CJIM BO3MOXKHO; aHAIIM3UPOBATh 3aTPYAHEHHUS [IPH pellie-
HUU 3371a4; BBIMOJIHATH pa3IuvHbIe MpeoOpa3oBaHus MPEAJIOKEHHOM 3a1a4u, KOHCTPYHUPOBATh
HOBBIE 33J]a41 U3 JaHHOW, B TOM 4MCJIE€ OOpaTHbIE; MHTEPIPETUPOBATH BBIUNCIUTEIbHBIE PE-
3yJIbTaThl B 33/1a4e, UCCIIEI0BaTh [OJyYEeHHOE pellleHHe 3aJaul; U3MEHTh yCIOoBUeE 3a/1a4 (KO-
JIMYECTBEHHBIE UM KaU€CTBEHHBIE JaHHbBIE), UCCIIEI0BaTh H3MEHEHHOE TPE0Opa30BaHHOE;
aHaAJTM3UPOBATh BCEBO3MOKHBIE CUTYAllUH B3aUMHOI'O PAaCIOI0KEHUs ABYX OOBEKTOB U U3MEHE-
HUE MX XapaKTEPUCTUK NPU COBMECTHOM JIBUKEHHUH (CKOPOCTh, BPEMS, PACCTOSIHUE) IIPU pellie-
HUM 3a]1a4 Ha IBU)KEHUE JIBYX O0BEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOIOKHBIX HAIIPABICHU-
AX, KOHCTPYUPOBATh HOBBIE CUTYallMU HA OCHOBE U3MEHEHUS YCIOBUI 3aJ1aul MTPH JIBUKEHUH 110
pEKeE; UCCIIEI0BATH BCEBO3MOXKHBIE CUTYAllMU TIPY PELIEHUH 3a/1a4 Ha IBUKEHHE 10 peKe, pac-
CMaTpUBATh pa3HbIe CUCTEMBI OTCUETA; pEIIaTh pa3HOOOpa3HbIE 3a7aun «Ha yacTu». B nmosce-
JTHEBHOW JKW3HU U MPU U3YYEHUU APYTUX MPEAMETOB: KOHCTPYHMPOBATh HOBBIE JJIS IaHHOM 3a7a-
YH 33/]a4HbI€ CUTYallUU C YIETOM peabHbIX XapaKTEePUCTUK, PELIaTh 3a1a4u Ha JIBUKEHHUE 110
pEKe, paccMaTpuBasl pa3HbIe CUCTEMBI OTCUETA.

HCI’I’lOpMﬂ mamemamuxu

Y4yeHuk HAYYHUTCH XapaKTCPpHU30BaTh BKJIAJ BhIAAIOMIUXCA MAaTEMATUKOB B Pa3BUTUC MaTEMATH -
KM 1 UHBIX HAYYHBIX 06J'IaCTeI\/JI; IMOHUMATh POJIb MAaTEMATUKH B Pa3BUTUU Poccun.

Y4yeHuk MOJYYMT BO3SMOKHOCTDb HAYYMTBCH ITOHUMATh MaT€EMaTUKy KaK CTPOIro OpraHmn30BaH-
HYIO CUCTEMY HAaY4YHBIX 3HaHI/II\/II, B HaCTHOCTHU BJIAACTH MPCACTABJICHUAMU 00 aKCHOMaTHYECKOM
MOCTPOCHUU IT'COMETPUHN U ICPBUYHBIMHU ITPEACTABIICHUAMHA O HCCBKIIMIOBBIX TCOMCTPHUIX,
paccMaTpuBaTh MaTEMATUKY B KOHTCKCTC UCTOPHUH PA3BUTHA HUBUIIN3AallUU U UCTOPUH PASBUTHA
HAyKH, IOHUMATh POJIb MAaTCMATUKH B Pa3BUTUHN Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYUTCH HUCIIOJIB3YA U3YYCHHBIC MCTOABI, TPOBOAWUTE A0KA3aTCIbCTBO, BBIIIOJIHATH
OIIPOBCPIKCHUC, BBI6I/IpaTB HU3YUCHHBIC MCTOJbI U UX KOMGI/IHaI_II/II/I AJId pCHICHUA MaTECMaTU4C-



CKHX 3aJa4; UCII0JIb30BaTh MATEMATUYECKUE 3HAHUS JJIS OIIUCAHUS 3aKOHOMEPHOCTEN B OKPY-
JKAIOLLEH JENCTBUTEILHOCTH U IIPOU3BEACHUAX UCKYCCTBA,;

Y4YeHHMK NOJYyYHT BO3MOKHOCTh HAYYUThCS BJIAJCTh 3HAHUSAMU O Pa3IMYHBIX MeTogax 00oc-
HOBAaHUs U OIIPOBEPIKEHUS MATEMAaTUUECKUX YTBEPKIACHUM U CAMOCTOSTENILHO IIPUMEHSThH HX;
BJIA/ICTh HABbIKAMH AHAJIN3a YCIOBHS 3aa4U U ONIPENEICHUS TOAXOAAIIUX JUIsl PEIICHUS 3a1a4
U3YyYEHHBIX METOJIOB MJIM MX KOMOMHAIINI; XapaKTepH30BaTh MPOU3BEICHHS UCKYCCTBA C yue-
TOM MAaT€MaTH4YE€CKMX 3aKOHOMEPHOCTEN B IPUPOAE, UCIIOJIb30BaTh MATEMATUYECKUE 3aKOHO-
MEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

7 Kacc reoMeTpuAa

I'eomempuueckue gueypuol

Y4yeHHK HAYYHTCS ONIEpPHUPOBATH MOHATUSAMH F€OMETPHUUECKUX (PUTYD; U3BIIEKATh, UHTEPIPETH-
pOBaTh U MPeoOpPa3OBLIBATH HHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
4yepTexkax; IPUMEHSITh reoMeTprUIecKue (GaKkThl s peIIeHHs 3a/1a4, B TOM YUCIIe, IPEAToia-
raronIMX HECKOJIBKO IIaroB penieHus ; popMyarupoBaTh B MPOCTEHIINX CIydyasX CBONCTBA U MPHU-
3HaKH (PUTYP; B IOBCEAHEBHOM KU3HU U NIPU U3YYCHHUH APYTUX MPEIMETOB: HCIIOIB30BaTh CBOM-
CTBa reoMeTpuYecKkux (puryp ams pemeHus 3aad IpakKTHUECKOTro XapakTepa U 3a/1a4 U3 CMExkK-
HBIX JUCLHUIUIMH.

Y4YeHUK MOJYy4YUT BO3MOKHOCTH HAYYHTHCS CBOOOIHO ONEPUPOBATH T€OMETPHUUECKUMHU MOHS-
TUSMU IIPU PEILIEHUU 3aa4 U POBEACHUN MaTEMaTUUECKUX PacCyKICHHM; CaMOCTOSATEIbHO
dbopMynupoBaTh ONpeesieHNs] TEOMETPUUECKUX (PUTYpP, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCT-
BaX W MPU3HAKaX FeOMETPHUUECKUX (PUTYp U 0OOCHOBHIBATh WM ONPOBEPTaTh UX, 0000IIaTh WK
KOHKPETH3UPOBATh PE3YyJIbTaThl HA HOBbIE KJIACCHI (DUTYP, MPOBOIUTH B HECIOKHBIX CIIy4asx
KJaccu(uKanuio GUryp 1Mo pa3IudHbIM OCHOBAHUSM; HCCIIEIOBATh YEPTEKH, BKIIFOYAsT KOMOH-
HaIK QUryp, U3BIEKaTh, HHTEPIPETUPOBATH U MPeoOpa30oBeIBaTh HH(POPMALINIO, TPEICTABIICH-
HYIO Ha 4epTexkax; pelaTh 3a7aud FeOMeTPUUYECKOro COAECpKaHMsI, B TOM YUCIIE B CUTYalUsX,
KOTI'Jla AJITOPUTM PEIICHHsSI HE CIIEYET SIBHO U3 YCIOBHS, BHIIOIHATH HEOOXOAUMBIE /TS peliie-
HUS 33]1a41 JOMOJIHUTENbHbIE IOCTPOEHUS, UCCIIE10BAaTh BO3MOKHOCTD IPUMEHEHUSI TEOPEM U
dbopmyn ans pemeHus 3a1a4; GOpMyIUPOBATh U JOKA3bIBATh T€OMETPHUUECKHIE YTBEPKIACHHUS.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB: COCTABIISITh C UCIOJIb30BAHUEM
CBOICTB reOMeTpUIeCKHX (PUTyp MaTeMaTU4YeCKHe MOACTH ISl PeLICHHS 3a7a4 IPaKTHUYECKOTO
XapakTepa M 3a/1a4 U3 CMEKHbIX JUCIHUIUINH, UCCIIEI0BAaTh MOTyYEeHHbIE MOJIEIN U HHTEPIIPETH -
pOBaTh pe3yJbTarT.

FGOMempMLl€CKM€ nocmpoeruA

Y4yeHuk HayuyuTCcsl H300pakaTb reoMeTpuueckre (GUrypsl IO TEKCTOBOMY U CUMBOJIEHOMY
OTMCaHUI0; CBOOOIHO ONIEPUPOBATH YEPTEIKHBIMUA MHCTPYMEHTAMH B HECJIOXKHBIX CITydasx,
BBITIOJIHATH IIOCTPOCHUS TPEYTOJIBHUKOB, IPUMEHATH OTAEIBHBIE METOAbI TOCTPOCHUN LUPKY-
JIEM U JIMHEHMKOW U MPOBOJAUTH MPOCTEUIIINE UCCIIEA0BAHUS YUCIIA PELICHUI;

B noBcenHeBHOM KU3HU U IIPU U3YUYEHUU IPYTUX MPEIMETOB:

BBITIOJIHSITH MPOCTEHIITNE TTOCTPOCHUST HA MECTHOCTH, HEOOXOIUMBIEC B peaTbHOM KU3HU;
Y4eHUK MOJIy4YUT BO3MOKHOCTH HAYYHThCS ONEPUPOBAThH MOHATHEM HAabOpa AIEMEHTOB, OI-
PEeNeNSIIONUX TeOMETPUIECKYI0 QUTYPY, BIIaIeTh HA0OPOM METOIOB ITOCTPOCHUH ITUPKYJIEM U
JIMHEVKOW; IPOBOJIUTH AHAJIU3 U PEaJIM30BbIBATH 3TAIbl PELICHUS 3a/1a4 Ha IOCTPOEHHUE.

B noBceHEBHOM KW3HU U MIPU U3YUYECHUU APYTUX TPEAMETOB:

BBITIOJHATH MIOCTPOSHUSI HA MECTHOCTH; OIICHUBATh Pa3Mephl pealbHBIX 00BEKTOB OKPYKAIOIIETO
MHpA.

Omuowenus

Y4YeHuK HAYYHTCSl OTIEPUPOBATH IOHATUSAMHU: PABEHCTBO (DUTYp, paBHBIE (DUTYPBI, PABEHCTBO
TPEYTrOJbHUKOB, MapAJLIETbHOCTh MPSIMbIX. B TOBCETHEBHOM KU3HU U MTPU U3YUYECHUU APYTUX
MPEAMETOB: UCIIOIb30BaTh OTHOLIEHHUS I PELIEHHUS 3a/1a4, BOSHUKAIOIIKUX B PEaJbHOW KU3HU.
Y4YeHUK MoJyYUT BO3MOKHOCTh HAYYUTHCH BIIAJI€Th MOHATUEM OTHOLIECHUS KaK METaNpe-
METHBIM; CBOOOHO OTIEpUPOBATH MOHIATUSIMH: PABEHCTBO (PUTYp, paBHBIE (PUTYpHI, PABEHCTBO
TPEYTrOJbHUKOB, MapAILIETbHOCTh NMPSIMbIX. B TOBCETHEBHOM KU3HU U MIPU U3YUYECHUH APYTUX



IPEIMETOB: HCIIO0JIb30BaTh OTHOILICHUS ISl IOCTPOCHUS U HCCIICIOBAHUS MATEMAaTHYECKUX MO-
neneit 00beKTOB peabHON KU3HH.

Hcmopuﬂ mamemamuKku

Y4YeHHK Hay4YHMTCs XapaKTepU30BaTh BKJIA/l BBIIAIOINXCS MATEMAaTUKOB B Pa3BUTHE MaTeMaTH -
KU ¥ MHBIX Hay4HBIX 00J1acTell; IOHUMATh POJIb MaTeMaTUKU B pa3BuTuu Poccun.

Y4eHHK NOJyYUT BO3MOKHOCTh HAYYUTHCH IIOHUMATh MAaTEMATUKY KaK CTPOrO OpraHu30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YaCTHOCTH BJIA/I€Th MPEACTaBICHUSIMHI 00 aKCHOMaTHYECKOM
IIOCTPOEHUN F€OMETPUHU U NIEPBUYHBIMU NIPEACTABICHUSIMHU O HECBKIIUIOBBIX T€OMETPHSIX;
paccMaTpuBaTh MaTEMATUKY B KOHTCKCTE UCTOPUM Pa3BUTHUA LUBUIIN3ALUU U UICTOPUU PA3BUTHS
HayKH, IOHUMAaTh POJIb MaTEMATUKU B pa3Butuu Poccum.

M€m00bl mamemamuKku

Y4yeHUK HAYUMTCS UCIIOJIb3YS U3YUYECHHBIE METO/IbI, TPOBOAUTH JOKA3aTEIbCTBO, BHIOIHATh
OTIPOBEPIKEHUE; BEIOUPATH U3YUCHHBIC METO/IbI U UX KOMOWHAIIUY JJISl PEIICHUSI MaTeMaTHye -
CKHMX 3aJ1a4; UCIOJIb30BaTh MATEMaTUUECKUE 3HAHUS JJIs1 OMMCAHUS 3aKOHOMEPHOCTEN B OKPY-
JKaroUIEN JEeMCTBUTEIBHOCTH U MPOU3BEICHUSAX UCKYCCTBA;

Yd4eHHK MOJYYUT BO3MOKHOCTH HAYYHTHCH BJIAJICTh 3HAHUSIMH O PA3IMIHBIX METOJIaX 000C-
HOBAHUS U OIIPOBEPIKEHUS MATEMATHUECKUX YTBEPKICHUN U CAMOCTOSITENILHO ITPUMEHSTh UX;
BJIQJICTh HABbIKAMU aHAJIM3a YCIOBUS 3aJ1a4M U ONPEAEIICHUs MOAXOAIINX ISl PEIICHH 3aa4
W3YYCHHBIX METOJIOB WJIM MX KOMOMHAIIMIA, XapaKTepU30BaTh IPOU3BEICHHUS UCKYCCTBA C yUe-
TOM MAaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, UCIIOIb30BaTh MAaTEMAaTUUYECKHUE 3aKOHO-
MEpPHOCTH B CAMOCTOSITEJIBHOM TBOPYECTBE.

8 kiacc anrebpa

Onemenmoi meopuu MHoxHceCme u mMamemamuyeckou 102uKu

Y4yeHHK HAYYHTCHA: OTIEPUPOBATH HA 0a30BOM YPOBHE MOHATHAMU: MHOXKECTBO, DJIEMEHT
MHOX€ECTBA, I0IMHOKECTBO, IIPUHAJIIEKHOCTD; 3a/1aBaTh MHOKECTBA IIEPEUUCICHUEM UX 3JIe-
MEHTOB; OIIEPUPOBATh Ha 0a30BOM ypOBHE INOHATUSAMMU: OIPEAEICHHUE, AKCUOMa, TEOpPEMa, J0Ka-
3aTeJIbCTBO; IPUBOAUTH PUMEPBI U KOHTPIPUMEPHI IS TOATBEP>KICHHUS CBOUX BBICKA3bIBAHUH.
B noBcenHeBHOI KU3HU U ITPHU U3YYSHHUH APYTUX IPEIMETOB: HCIOIB30BaTh rpaduuecKoe
IpEe/CTaBICHUE MHOXKECTB JJIsl ONIMCAHUS PEalbHbIX IPOLIECCOB U SIBICHUH, IPU PELLICHUHN 3a7a4
JIPYTUX y4eOHBIX MPEIMETOB.

Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYUTBHCH: ONEPUPOBATh MOHATUSAMU: OINPEAEIECHUE, TEOPE-
Ma, aKCUOMa, MHOKECTBO, XapaKTEPUCTUKU MHOXKECTBA, JJIIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE
1 0ECKOHEYHOE MHOXKECTBO; ONPENIENATh IPUHAIEKHOCTD 3JIEMEHTAa MHOXKECTBY.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTHX IPEIMETOB: CTPOUTDH LIETIOUYKH YMO3aKIH04e-
HUI Ha OCHOBE MCIIOJIb30BAaHUs IIPABWII JIOTUKH.

Yucna

YuyeHHMK HayYHTCsI: HAXOJIUTh 00J1acTh OINpeieNieHus 1 001acTh 3HaueHUH QyHKIMH, YUTATh
rpaduk; onepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMU: HaTypalbHOE YKCIIO, IEJI0€ YUCIIO,
OOBIKHOBEHHasl JpoOb, ecATUYHAsI JpoOb, CMElIaHHas Apo0b, pallMOHATIBLHOE YUCIIO0, apupMe-
TUYECKHUM KBAJIpaTHBIA KOPEHb; UCIIOIb30BATh CBOWCTBA YMCEN U MPABWIIA JEHCTBUN IPU BbI-
IIOJIHCHUU BBIYMCIICHUN; BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCEI B COOTBETCTBUU C IIpa-
BHJIAMU; OLICHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJI0T0 YUCIIA;
pacro3HaBaTh pallMOHAIbHBIE U UPPALMOHAIIBHBIE YHACIIA; CPABHUBATH YHCIIA.

B noBce1HEBHOW KWU3HU U MIPU U3YYEHUHN JPYTUX NMPEIMETOB: OLIEHUBATh PE3YJIbTaThl BBIYUCIIE-
HUU [IpU PELICHUH ITPAKTUYECKUX 3a/1a4; BBIIOJIHATH CPABHEHUE YUCEIl B PEAIBHBIX CUTYALUX;
COCTaBJISITh YUCJIOBBIE BBIPAXKEHUSI IIPU PELICHUH MTPAKTUUECKUX 3a]a4 U 3a]a4 U3 Ipyrux y4yeo-
HBIX [IPEIMETOB.

Yd4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH: ONIEPUPOBATH MOHATHIMHU: MHO>KECTBO HATY-
paJIbHBIX YHUCEJI, MHOXKECTBO LIEJIBIX YUCETI, MHOYKECTBO PALMOHANIBHBIX YHUCET, UPPALMOHAIBHOE
YUCII0, KBAJAPATHBI KOPEHb, MHOKECTBO JEHCTBUTEIBHBIX YUCEIN, FTEOMETPUYECKAsI HHTEPIIpETa-
LU HATYPAJIBHBIX, LIEJIbIX, PALIUOHAIIBHBIX, IEHCTBUTEIIBHBIX YHCEI;



IIOHUMAaTh U OOBSICHATH CMBICI MTO3ULMOHHON 3aIIMCH HAaTYpaJIbHOTO YUCIIa;

BBITOJIHATH BBIYUCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM IIPUEMOB PALIMOHAIBHBIX BHIYHCIIE-
HUH; BBIOJIHATH OKPYIJVICHNE PALIMOHAIBHBIX YHCEI C 3alaHHOM TOYHOCTBIO;

CPaBHMBATh PAallMOHAJIbHBIC U UPPALIMOHAIBHBIE YNCIIA; IPEACTABIATh PALIMOHAIBHOE YUCIIO B
BUJIC J€CATUYHOM IpoOH , yHOPSIOUMBATh YUCIIa, 3allUCAaHHbIC B BUJIE OOBIKHOBEHHOM! U Jiecs-
TUYHOU poOu. B moBcenHEeBHOMN )XKU3HU U MIPH U3YUYEHUH JPYTUX MPEIMETOB: IPUMEHSTD Ipa-
BIJIa IPUOJIMKEHHBIX BBIYUCICHUHN IIPU PEIIEHUH TPAKTUUYECKUX 33134 U PEeLIeHUH 3ajiad py-
I'UX y4eOHBIX MPEIMETOB; BHIIOJIHATH CPABHEHUE PE3YJIbTATOB BRIYUCICHHUH MTPU PELICHUN
IPAaKTUYECKUX 3a/1a4, B TOM YHUCJIE IPUOIMKEHHBIX BBIYHUCIIEHUH; COCTABIATh U OLIEHUBATh UM -
CJIOBBIC BBIPKEHHS IIPH PELICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX yu4eOHbIX Ipeame-
TOB; 3aIIUCBHIBATH U OKPYIJIATH YHCIIOBBIC 3HAYCHHS PEAJIbHBIX BEJIMYMH C UCIIOIb30BAHUEM Pa3-
HBIX CUCTEM U3MEPECHHUS.

Tooicoecmeenuvle npeobpazo8anus

Y4eHUK HAYYUTCS: BHINOJIHATH HECTIOXKHBIE PEOOPa30BaHMs ISl BEIYUCIICHUS 3HAYCHUH YK -
CIIOBBIX BBIP@KEHUH, COAEPIKAINX CTEIICHU C HATYypaJbHBIM MOKA3aTeNIeM, CTEIICHHU C [EJIBIM
OTPpULATCIIbHBIM ITOKA3aTCJIEM; BBIIIOJIHATH HCCJIOKHBIC Hp606pa3OBaHI/I$I OCJIBbIX BBIpa)KeHPIfII
pacKpbIBaTh CKOOKH, IPUBOJHUTH ITOI00HBIE ClIaraeMble; CIIOIb30BaTh ()OPMYJIbI COKPALLIEHHOTO
YMHOX€EHHUS (KBaJpaT CYMMbI, KBaipaT pa3HOCTH, Pa3HOCTb KBaAPaTOB) JJIsl YIIPOILEHUS BbIUUC-
JICHU1 3HaYeHUH BBIPa)KCHUH; BBIIIOJIHATH HECIOKHBIE PE0OpPa30BaHUs APOOHO-THHEHHBIX BbI-
paXXEHUI U BBIPAKECHHUM C KBAAPATHBIMUA KOPHSAMH.

B moBceqHeBHOM )KHU3HU U TIPU U3YYCHUU JIPYTUX IPEIMETOB: TIOHUMATh CMBICI 3aITCH YUCIIa B
CTaHJApTHOM BHJIE; OTIEPHPOBATH Ha 0a30BOM YPOBHE MOHITHEM «CTaHJIAPTHAS 3aIHCh YHACIIAY.
Y4eHUK MOJTYYUT BO3MOKHOCTH HAYYHTHCS: ONEPUPOBATH MOHATUSAMHU CTEIICHHU C HATypajlb-
HBIM TI0Ka3aTeJIeM, CTENICHH C IIeJIbIM OTPHULIATEIFHBIM ITOKa3aTeNIeM; BBIITOJIHATH Ipeodpa3oBa-
HUSI LEJIBIX BBIPOKCHUH: ICHCTBUS ¢ OAHOWICHAMH (CII0KEHHE, BRIUUTAHUE, YMHOXKCHUE), JICH-
CTBH C MHOT'OYJICHAMU (CJIO)KGHI/IC, BBIYUTAHUC, YMHO)KGHI/IC); BBIIIOJHATD PA3JIOKCHHUEC MHOI'O-
YJICHOB HAa MHOYKHTEJIN OJHUM M3 CIIOCOOOB: BEIHECEHHE 32 CKOOKY, TPYIIMPOBKA, UCIIOJIb30Ba-
HUC d)OpMy.]I COKpalI€HHOI'O YMHOXCHUS; BBIACIIATh KBaAPaT CyMMbI U Pa3HOCTU OJHOYJICHOB,
pacKiIagpIBaTh HA MHOKUTENN KBaAPATHBIA TPEXWICH; BBIIIOIHATH IPEOOPa30OBaHUs BBIpaXKe-
HI/If/'I, COACpKAIMX CTCIICHU C HCJIbIMHA OTPUIATCIIbHBIMU IMOKA3aTCIIAMU, MIEPEXOANUTDH OT 3allMCHU
B BUJIE€ CTETIEHU C EJIBIM OTPHUIIATEIbHBIM MTOKa3aTeleM K 3allUCH B BUJIE JPOOU; BBITOIHATD
npeoOpa3oBaHus IPOOHO-PAIIIOHATBHBIX BEIPAKEHHIA: COKpAIIeHUe IpoOei, MpuBeIeHNe a-
reOpandeckux aApoOeil k o0lieMy 3HaMeHaTeo, CI0KEHHEe, YMHOXKEHHUE, JIeIeHue aaredpanye-
CKHX Ipo0el, BO3BeIeHHEe anreOpandeckoi Apoou B HATYpaIbHYIO U IS0 OTPUIATEIbHYIO
CTETIEeHb; BBIMIOJIHATH IPe0OpPa30BaHusl BBIPAKEHHH, COJepKALINX KBaJpaTHbIE KOPHHU;
BBIACIIATh KBaApPaT CyMMBI UM PA3HOCTU ABYYJICHA B BBIPAKCHHUAX, COACPIKAIINX KBAIPATHBIC
KOPHU; BBIIIOJHATH IPe0Opa3oBaHus BBIPAKEHUH, COAEPIKAILIMX MOTYIb.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX MIPEIMETOB: BBINOIHATH IPE0Opa3oBaHUs U
JeMCTBUS C YMCIaMM, 3alTUCAHHBIMU B CTaHIAPTHOM BHJIE; BBIIIOJIHATH IPeoOpa3oBaHus anreo-
panvecKuX BBIPAKEHUI NMPU pPEeLICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB.

YPGGHeHuﬂ Uu HepaeseHncmea

Y4yeHHMK Hay4YHTCs: OTIEpUPOBATH HA 6a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO, YUCIOBOE pa-
BEHCTBO, YPaBHEHHUE, KOPEHb YPAaBHEHUS, PEIICHNE YPaBHEHNUsI, YUCIIOBOE HEPABEHCTBO, HEPA-
BEHCTBO, PEILIEHUE HEPABEHCTBA; IIPOBEPATH CIIPABEIIUBOCTh YUCIIOBBIX PABEHCTB U HEpa-
BEHCTB; PEIIaTh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEHHBIM;
IIPOBEPSATH, SBIISETCS JIHM JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA); pelaTh KBapaT-
HbI€ ypaBHEHUs M0 (popMyIie KOpHEH KBaApaTHOTO ypaBHEHUsI; U300pakaTh pelIeHHs Hepa-
BEHCTB U MX CUCTEM Ha YMCIIOBOM IIPSAMOM. B OBCEAHEBHOM KU3HU U IIPU U3YYECHUU JAPYTUX
IIPEMETOB: COCTABIIATh U pelIaTh JIMHEWHBIC YPAaBHEHUS IIPU PEIIECHUN 33]1a4, BOSHUKAIOIIUX B
JPYrux y4yeOHBIX MpeaMeTax.



Y4eHHK MOJIYYUT BO3MOKHOCTh HAYYUThCS: ONEPUPOBATh MOHATHIMU: YPAaBHEHHE, HEPABEH-
CTBO, KOpPEHb YpaBHEHUS, PEIICHNE HEpaBEHCTBA, PABHOCHIbHBIC ypaBHEHHUs, 00JIaCTh OIpese-
JIeHUs ypaBHEHUsI (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUH WIIM HEPABEHCTB);

peunarh JIMHEHbIE YPAaBHEHHS M YPABHEHUS], CBOAMMBIE K JIMHEHHBIM C ITOMOILBIO TOX/IECTBEH -
HBIX TIpeoOpa3oBaHuil; peliaTh KBaJApaTHbIC YPaBHEHUS U ypaBHEHUS, CBOJUMbIE K KBaApaTHBIM
C TIOMOUIBIO TOKJECTBEHHBIX MTPE0OpPa30BaHUM; pelIaTh IPOOHO-INHEHHbIC YPaBHEHHUS,

pellaTh NpocTeiliue HPPALMOHATbHbIE ypaBHEHUs BUaa L[ f (x)=a, \/ f(x)= \/ a(x) ; pe-

11aTh ypaBHEHUS BUA X = d; pemiaTtb ypaBHEHHUS CIIOCOOOM Pa3I0KEHUsI HA MHOXKHTEIU U 3a-
MEHBI IIEPEMEHHOM; UCIIONIb30BaTh METO HHTEPBAJIOB JJIsl PELICHMS LIEJIbIX HEPABEHCTB;
pelaTh JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C IIapaMeTPaMU; PEIIaTh HECIOXKHbIE KBalpaTHbIE
YPaBHEHHs € IapaMeTPOM; PEIaTh HECIOKHBIE YPABHEHUS B LIEJIBIX YNCIaX. B moBceqHEBHOM
YKU3HU U IPU U3YYEHUU JPYTUX NIPEAMETOB: COCTABIAThH U PEIIaTh JUHEWHbIE U KBaIpaTHbIC
YpaBHEHMsI, ypaBHEHUs, K HUM CBOJISIIMECS, HEPABEHCTB MPH PEILIEHUH 33aJa4 APYrUX y4eOHbIX
IIPEIMETOB; BBIIIOJIHATH OLIEHKY IIPAB/I0I01001s PE3YIbTATOB, [10JIy4aeMbIX [IPHU PEIICHUH JIU-
HEHHBIX U KBaJIPaTHBIX YPABHEHUI M HEPABEHCTB IIPU PELICHUHU 3ajiay APYIUX Y4eOHBIX Mpes-
METOB; BBIOMPATh COOTBETCTBYIOIINE YPABHEHNUSI, HEPABEHCTBA MIIM X CHCTEMBI JUIsl COCTaBIIE-
HUS MaTEMAaTUYECKOM MOJEIN 3aJaHHOM peabHON CUTYalluy WIN NPUKJIAJHON 3a1a4M; yMETh
MHTEPIPETUPOBATH [TOITYYCHHBIN PU PELICHUH YPABHEHHUSI, HEPABEHCTBA PE3YJIbTAT B KOHTEKCTE
3aJJaHHOW pEeaIbHOM CUTYyalluH WM NIPUKIIAJHOM 3a1a4u.

@ynKyuu

YuyeHHK HAaYyYHTCs: HAXOUTh 3HaUeHHE (PYHKIMHU 10 33aHHOMY 3HAUYEHHIO apryMeHTa; Ha-
XOJIUTh 3HAYEHHUE apryMEHTa 110 3a/laHHOMY 3HaY€HHUIO (YHKIIMM B HECIOXKHBIX CUTYaIUIX; Ol -
pENENATh MOJI0KEHUE TOUKH 110 €€ KOOPANHATaM, KOOPIAMHATBI TOUKHU 110 €€ IIOJIOKEHHUIO Ha KO-
OpAMHATHOM IJIOCKOCTH; IO IpadMKy HaXOAUTh 00JIaCTh ONPEAEICHUs, MHO)KECTBO 3HAaYCHUH,
HYTH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3PACTaHHS U YOBIBAHUS, HAM -
Oosbliee 1 HaMMEHbIIIee 3HaUeHUs (PYHKIUH; CTPOUTDH Ipad K JIMHEHHON QyHKIMM; TPOBEPSTH,
SIBIISICTCS JIM JAHHBINA Tpaduk rpadukom 3a1anHoN GyHKINU (JIMHEHHOM, KBaApaTHIHOU, 00paT-
HOW IPONOPLUOHATIBHOCTH); ONPEEIIATh NPUOIMKEHHbIE 3HAUYCHHUSI KOOPAWHAT TOUKHU Iiepece-
yeHUs rpaguKoB QyHKIMM. B moBcegHEBHOMN KU3HU U IIPU U3YYEHUH IPYTUX MIPEIMETOB: UC-
NOJIb30BaTh I'paMKH peasbHBIX MPOLECCOB M 3aBUCUMOCTEH JUIsl ONpeieNICHUs UX CBOMCTB
(HauOosplIMEe U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pACTaHUS U YObIBaHUs, 001acTH IO-
JIOXKUTENbHBIX ¥ OTPULATENbHBIX 3HAUEHUH U T.I1.); HCIOJIB30BAaTh CBOWCTBA TMHEWHON (QyHKIIMU
U ee rpaduk Ipy peleHn  3a1a4 U3 APYyrux yueOHbIX IPEIMETOB.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYHMThCHA: ONEPUPOBATH MOHATHAMU: (YHKIIMOHAIbHAS 3a-
BUCUMOCTb, (DyHKIMS, rpaduK (PYHKIMH, CIOCOOB! 3ajaHus (DYHKIMM, apryMEHT U 3HAa4YeHHE
byHKIIMHU, 00JIACTH ONpPEICTICHHISI © MHOKECTBO 3HAaYCHUH (DYHKIMHU, HYJIH (DYHKITHH, TPOMEKYT-
KU 3HAKOIOCTOSHCTBA, MOHOTOHHOCTD (DYHKIIMH, YeTHOCTH/HEUETHOCTD (DYHKIIUH;

CTPOUTH TpapUKH JTUHEHHOM, KBapaTHUHON (QYHKINH, 0OpaTHOM MPONOPLMOHATIBHOCTH, (QyHK-

k .
Iyu BUAa: y=a+ —b T Y = A /X, y = Xl ;lHa IpUMEPEC KBAAPATUIHOU (bYHKHI/II/I, HCITOJIB30BAaThb
X+

npeoOpaszoBanus rpaduka pynkunu y=f(x) s nocrpoeHus rpagukoB QyHKIMMA

y=af (kx-+b)-c; COCTABJIATH yPAaBHEHHS IIPSIMOM I10 38 IAHHBIM Y CJIOBUSIM : IPOXOIALIEH YEPE3
JIBE TOYKH C 3aJaHHBIMHM KOOpIMHATAMM, IPOXOASIEN YEPE3 JaHHYIO TOUKY U ITapaJljIeIbHON
JITAaHHOU NIPSIMOM; UCCIEIOBATh (PYHKITUIO MO €€ rpaduKy;

HAXOJUTh MHO>KECTBO 3HAUEHUM, HYJIH, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTH KBaJl-
paTUYHON (PYHKIIUH; B TOBCEJHEBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEIMETOB:
WUTIOCTPUPOBATH C MOMOIIBIO IpadrKa pealbHyI0 3aBUCUMOCTh WJIM MPOIECC MO0 UX XapaKTepH-
CTHKaM; UCIOJIb30BATh CBOMCTBA U TpaUK KBAAPATUYHON (DYHKLIUH MIPH PELICHUN 3aj1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

Texcmoesnie 3a0ayu



Y4YeHHK HAYyYHTCsI: CTPOUTH MOJIEIb YCIIOBHS 3a/1a4H (B BHJIE TaOJIUIIbl, CXEMBbI, PUCYHKA WU
YPaBHEHUS), B KOTOPOH JAAaHbI 3HAYEHHUS JBYX U3 TPEX B3aHMOCBS3aHHBIX BEIMUUH, C LIEJIbIO I10-
UCKa peIleHNs 3a/1a4M; OCYILECTBIIATh CIIOCO0 MOMCKA PEIICHHs 3a/1a41, B KOTOPOM PacCyKae-
HHUE CTPOUTCS OT YCIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBHUIO; COCTABISATH IIJIaH pe-
LICHMS 3a/1a4M; BBIAEIIATH TAaIlbl PEIICHUS 3a1a4l; HUHTEPIPETUPOBATh BHIYMCIUTEIBHBIE pe-
3yJbTaThl B 3a7]a4€, UCCIEA0BATh IIOJYYCHHOE PELICHUE 3a1a41; 3HATh Pa3Iuyue CKOpPOCTEN
00BEKTa B CTOSIYEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH; pelllaTh 3aJaul Pa3HbIX TUIIOB
(Ha pa0OoTy, Ha MOKYIKHU, Ha IBUKEHUE), CBA3BIBAIOLIUX TPU BEIMUUHBI, BBIACIATH ITH BEINYH-
HBI 1 OTHOILICHUS MEXy HUMH; B IOBCEAHEBHOM KU3HU U IIPU U3YYEHUU JPYTUX NIPEIMETOB!
BBIIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEEIIbHBIX 3HAUEHUSIX HCKOMBIX B 33/1aU€ BEJIUYUH (J1e-
JIaTh IPUKUJIKY ).

Y4YeHHK MOJyYUT BO3MOKHOCTh HAYYUTHCH: PELIATh POCTHIE U CIIOXKHBIE 3aJa4l Pa3HbIX TH-
0B, a TAK)KE 3aJa4M NOBBILICHHON TPYIHOCTH; UCIIOJIb30BATh Pa3HbIE KPATKUE 3AIIMCH KaK MO-
JIeI TEKCTOB CJIOKHBIX 3a/1a4 JUIs IOCTPOCHHUs IIOMCKOBOM CXEMBI M PEILICHMs 3a/1a4; pa3iIndyaTh
MO/JIeJIb TEKCTa U MOJIeJIb PELICHHUs 3a/1aul, KOHCTPYUPOBATh K OOHOU MOOenU peuteHusi HECI0XK-
HOM 3a/1a4M pa3HbIC MOJIENN TEKCTa 33/1a4M; 3HAaTh U MPUMEHSITh 00a crnocola MoucKa peleHus
3a7a4u (OT TpeOOBaHUS K YCIIOBHIO M OT YCJIOBHUS K TPEOOBAHMIO);BbIIEIATh 3TAIlbl PELICHUS 3a-
Jlaud ¥ CcoZiep KaHME Ka)KJ0ro 3Tara; yMeTh BbIOMpaTh ONTUMAJIbHBIM METOJ| pElICHUs 3aJaul U
0CO3HaBaTh BBIOOP METO/A, PacCMAaTPHUBATh pa3jIMYHbIE METOAbI, HAXOJUTb Pa3HbIe PEIICHHS
3a/1a4M, €CJIM BO3MOKHO; aHAJIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUN 33]1a4;

BBITNOJIHATH pa3InyHble peoOpa3oBaHUs NPEIJIOKEHHOH 3a1a4l, KOHCTPYHPOBATh HOBBIE 3a/1a-
Y U3 JIaHHOM, B TOM uucIie 00paTHbIC; MHTEPIIPETUPOBATH BHIYMCINUTENbHBIE PE3YNIbTATHI B 33/1a
4e, UCCIIE0BATh ITOJIy4EHHOE PELICHHUE 3a/1a4M; AaHAJIU3UPOBATh BCEBO3MOXKHbBIE CUTYallH B3a-
MMHOT'0 PacIoJIOKEHUs ABYX 00ObEKTOB U U3MEHEHHUE X XapaKTEPUCTUK IIPU COBMECTHOM JIBU-
KEHUHU (CKOPOCTb, BPEMsl, PACCTOSIHUE) IIPU PELICHUH 3a/1a4 Ha JIBUKEHHE JIBYX OOBEKTOB KaK B
OJIHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX; UCCIIEI0BATh BCEBO3MOKHBIEC CUTYALIMH TIPH
pEILIEHNN 3a]a4 Ha JIBM)KEHUE 110 PEKE, paCCMaTpUBAaTh Pa3HbIE CUCTEMBI OTCYETA;

OCO3HAaBaTh U OOBSACHATH UIEHTUYHOCTD 331a4 Pa3HbIX TUIIOB, CBSI3bIBAIOIIMX TPU BEIUUYMHBI (HA
paboTy, Ha MOKYIKH, Ha JIBUKEHUE), BBIJICJIATh 3TU BEJIMYMHBI U OTHOLICHUS MEXy HUMH, IIPU-
MEHSATh UX IIPU PEIIECHUH 3aa4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB; Bia-
JIeTb OCHOBHBIMM METOJIaMU PEILIECHKS 3a]1a4 Ha CMECH, CIIJIaBbl, KOHIEHTPALUH; PEIIAaTh JIOTU-
YecKue 3a7auu pa3HbIMU CIIOCOOaMHU, B TOM YHCIIE, C IBYMs OJIOKaMH U ¢ TpeMs 0JIoKaMu JaH-
HBIX C TOMOIIBIO TaOJIMIL; OBJIA/IETh OCHOBHBIMU METO/IaMU PEIICHUS CIO’KETHBIX 3aJau: apug-
METHYECKH, anredpandeckuii, reoMeTpUIeCKHii, rpaduuecKuil, MIpUMEHSITh UX B HOBBIX 110
CPaBHEHUIO C U3YYEHHBIMU CUTYyalUAX. B IOBCEAHEBHOM )KU3HU U IIPU U3YYEHUU JPYTUX IIPEN-
METOB:BBIJIEIATH IPU PELICHUH 33]1a4 XapaKTEPUCTUKHU pacCMaTpUBAEMON B 3a/1a4€ CUTYyalluH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIHH
C YYETOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, ITPU PEILECHNUH 3a/1a4 HAa KOHLEHTPAIUH, YYUThIBATh
IIJIOTHOCTB BEILECTBA; pellaTh U KOHCTPYUPOBATh 3a1a4l HA OCHOBE PACCMOTPEHHUS pealbHbIX
CUTYallul, B KOTOPBIX HE TpeOyeTCss TOUHBIM BHIYMCIUTENBbHBIN pe3yNbTaT; perarh 3a1a4i Ha
JBHKEHHUE T10 PEKE, pACCMATPUBast pa3Hble CUCTEMBI OTCUETA.

8 knacc ['eomerpus

T'eomempuueckue ghueypol

Y4YeHuK HayuyMTCsi: OlIepUpPOBaTh Ha 0A30BOM YPOBHE MOHSTUSIMH F€OMETPUUECKUX PUTYD;
U3BJIEKaTh HH(POPMAIIHIO O TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax B SBHOM
BU/JIC; MPUMEHSTH JJIS PEeLIeHHs 3a7ad reoMeTpudeckue GakThl, €CIIH YCIOBUS UX IPUMEHEHUS
3aJaHbl B IBHOM (opMe; penaTh 3a7aui Ha HaXOXKJICHUE Te€OMETPUYECKUX BETMUYMH 0 00pa3-
11aM WJIM aJIrOpuT™MaM. B MOBCETHEBHOM )KM3HU U IIPU U3YYEHUH JPYIUX MPEAMETOB: UCIOJIB30-
BaTh CBOICTBA r€OMETPHUECKUX (DUTYP AJIS pEIIeHUs] TUIIOBBIX 3a/]1a4, BOSHUKAIOIIUX B CUTYya-
LUAX OBCEIHEBHOM KU3HU, 33/1a4 IIPAKTUYECKOTO COIEPKAHUS.

Y4YeHHMK NOJYYHT BO3MOKHOCTb: OTNIEPUPOBATH NOHATHAMH F€OMETPHUECKUX PUryp;



U3BJICKaTh, UHTEPIPETUPOBATH U MIPEOOPa30BbIBATh MH(YOPMAIMIO O TEOMETPUYECKUX (PUrypax,
NPECTaBICHHYIO Ha YepTeKax; MPUMEHATh reoMeTpudeckre (akThl IJIs PELICHUs 3aa4, B TOM
qucie, IPeANoaralllnX HECKOJIBKO IIAaroB pelieHus; (opMyarupoBaTh B MPOCTEHIINX CITydyasx
CBOWCTBA U MPU3HAKH (DUTYP; JOKA3BIBATh FTEOMETPUUECKUE YTBEPKACHHUS;

BJIAJICTh CTAHJIAPTHOW KIaccu(uKanuei miockux Guryp (TpeyrojabHUKOB U YEThIPEX YT OJIbHU -
KOB). B moBceiHEBHOM U3HU U IPU U3YYEHUU APYTUX PEAMETOB: UCIIOJIb30BaTh CBOMCTBA
reoMeTpuYecKux (puryp Ui pemeHus 3ajgad NpakTHYeCKOro XxapakTepa 1 3a/1ad U3 CMEKHBIX
JUCLUATIINH.

Ommnowenus

Y4yeHHMK Hay4YHTCsI: OIIEpUPOBATH HA 0a30BOM YPOBHE MOHATUSAMU: PABEHCTBO (QUTyp, paBHbIE
(GUrypsl, paBEeHCTBO TPEYrOJIbHUKOB, APAJIEILHOCTD NPSAMBIX, HEPIEHIUKYIIPHOCTD IPIMBIX,
YTJIBI MEXY IPSIMBIMU, IIEPIICHIUKYJISAP, HAKIOHHAS, IPOEKLHs. B OBCEAHEBHOM )KU3HU U IIPU
W3Y4YECHUHU JPYTUX NPEIMETOB: UCIOJIB30BATh OTHOIICHHUS Ul PEILCHUS IPOCTEMIINX 3aad,
BO3HMKAIOIIKX B PEAIbHON KU3HHU.

Y4eHHMK NOJYyYHT BO3MOKHOCTh HAYYUTBCS: OIIEpUPOBATh NOHATUAMU: PAaBEHCTBO QUTYp,
paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJILHUKOB, MAPAIICIbHOCTD MPSIMBIX, IEPIEHANKYISIPHOCTh
OPSMBIX, YTJIbl MEXKAY IPSMBIMU, NEPIEHIUKYIISP, HAKIIOHHAs, IPOEKLUs, ogooue Gpuryp, mno-
N0OHBIE PUTYPBI, TOT00HBIE TPEYTOIBHUKH; IIPUMEHATH TeopeMy Daseca 1 TeOpeMy O IpOoTop-
LMOHAJIBHBIX OTPE3Kax IPHU PELICHUH 3a/1a4; XapaKTEPU30BaTh B3aMMHOE PACIIOJIOKEHHE TIPS~
MOH M OKPYKHOCTH, IBYX OKPYKHOCTEW; B IIOBCEAHEBHOM KM3HU U IIPU U3YUYEHUH IPYTUX
IIPEIMETOB: MCIIOJIb30BaTh OTHOLIEHMS JUUIS PELICHUs 3a/1a4, BOSHUKAIOIINX B PEaIbHON KU3HU.

Hsmepenuﬂ U 6bl4UCTIEHUA

Y4yeHHK HAYYHTCHA: TPUMEHITH (POPMYJIIBI IEpUMETpPa, TUIOIMAIN U 00beMa, IJIOUIa N TTOBEPX-
HOCTH OTJIE€JIbHBIX MHOIOI'PAaHHUKOB IIPH BBIYHCICHUSX, KOT 1A BCE JaHHBIE UMEIOTCS B YCIIOBUH;
npuMeHsTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOILIEHUS /JI BBIYUCICHUS
JUIMH, PACCTOSIHUM, IJIOIAIEH B IPOCTEMIINX Cllydasix. B moBceqHEBHON KU3HU U NIPU U3y4e-
HUU JIPYTUX MPEIMETOB: BBIUYUCIIATH PACCTOSHUS HA MECTHOCTU B CTAHAAPTHBIX CUTYaLMsIX,
IUIOINAAM B IPOCTEHIIMX CIy4asX, IPUMEHATh (OPMYJIbI B IPOCTEHUIINX CUTYaLUsAX B ITOBCE-
JHEBHOH >KU3HHU.

Y4YeHuK MoJy4YuT BO3MOKHOCTD HAYYHUTHCH: ONIEPUPOBATh MIPEAICTABICHUSIMU O JAJIMHE, I1JI0-
a1, Kak BeanuuHaMiu. [Ipumensarts TeopeMy [udaropa, popmyisl miomagm, npyu peleHun
MHOTOIIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE JIAHHBIE MTPE/ICTABJIECHbI SIBHO, & TPEOYIOT BHIYUCIIECHUH,
OIepUpOBaTH OoJIee MIUPOKUM KOJIMUECTBOM (POPMYII AJTUHBI, IJIOLIA/IU, BBIYUCIIATh XapaKTepH-
CTHKU KOMOMHAUUN QUryp (OKpYKHOCTEH 1 MHOTOYTOJIbBHUKOB) BBIUNCISTH PACCTOSHUS MEXIY
burypamu, npuMeHsITh TPUTOHOMETpHUUYECKHE (HOPMYJIbI IS BBIYMCICHUN B O0JIee CIOXKHBIX
CIIy4asiX, IPOBOJUTH BBIUNCIIEHHUS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;
(dbopMynUpOBaTh 33/1a4M Ha BBIUMCIICHHUE JUIMH, TUIOIIAEH U peliaTh ux.

B noBce1HEBHOM KM3HU U ITPU U3YyYEHUH IPYTHX IPEIMETOB: IPOBOJUTH BBIUYMCIICHUS HA MECT-
HOCTHU; IPUMEHSTH (POPMYIIBI IPU BHIYUCICHUSIX B CMEXHBIX Y4EOHBIX ITpeIMeTax, B OKpyXKaro-
1Ieil 1eUCTBUTENBHOCTH.

FeOMempuquKue nocmpoerus

YuyeHHK HAY4YHMTCSA: U300pakaTh THIOBBIE IUIOCKUE (PUTYpBl U GUTYPHI B IPOCTPAHCTBE OT PY-
KM M C IIOMOIIIbI0 HHCTPYMEHTOB. B MMOBCETHEBHOW KU3HU U IIPHU U3YyYEHUHN JPYTUX NIPEIMETOB:
BBITOJIHATH MPOCTEHIIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOMMBIE B PEaTbHOM JKU3HU.
Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYUHUThCA: U300pakaTh T€OMETPUUYECKUE (PUTYPHI 110 TEK-
CTOBOMY M CUMBOJIbHOMY ONMCaHUIO; CBOOOHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B
HECJIIOKHBIX CJIydasaX, BBIMIOJIHATE ITOCTPOCHUA TPEYTOJIbHUKOB, TPUMEHATE OTACIbHBIC MECTOABI
MNOCTPOCHUN IIUPKYJIEM U JTMHEHKOM U IPOBOJUTH MPOCTEUIIINE UCCIeIOBAaHUS YHCTIa PEILICHUIA;
n300paxxaTh TUIIOBBIE IJIOCKHUE (PUTYPBHI C TOMOIIIBIO MPOCTEUITNX KOMITBIOTEPHBIX HHCTPYMEH -
TOB. B MOBCceIHEBHOM KU3HU U NIPU U3YUEHHUH JPYTUX MPEIMETOB: BHIIOIHATH MPOCTEHUIINE TTO-
CTPOCHUA Ha MCCTHOCTH, HeO6X0)II/IMI)Ie B peanLHoﬁ KN3HU, OCHUBATb PasMEpPhl PCaAJIbHbBIX
00BEKTOB OKPYKAIOILIEr0 MUPA.



I'eomempuueckue npeobpazosarus

Y4YeHUK HAYYHTCSl CTPOUTH PUTYPY, CHMMETPHUYHYIO TaHHON (PUType OTHOCUTEIIEHO OCH U
TOYKHU. B oBceIHEBHOM KU3HU U ITPU U3YUYECHHUH IPYTUX IPEIMETOB: PACIIO3HABATh JABUKEHUE
00BEKTOB B OKPYKAIOIIEM MUPE; PACIIO3HABATh CHMMETPHUYHBIC (DUTYPBI B OKPYKAIOIIIEM MHUPE.
Y4YeHUK NoJy4YUT BO3MOKHOCTh HAYYHUTbCS CTPOUTH (PUTYpY, TOJIOOHYIO JaHHOH, MOJIB30-
BaThCsl CBOMCTBAMH OO0 11 0OOCHOBAHUS CBOUCTB (hUTYD;

B noBceHeBHOM KU3HU ¥ PU U3YYEHUH IPYTUX MIPEIMETOB: MPUMEHSTH CBOMCTBA MOI00MS
JUISL IOCTPOEHUN U BBIYMCIICHU M.

9 xknacc AJITEBPA
PAIITUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMbI

BbInyCKHUK HAYYHMTCS: TOHUMATh ¥ IPUMEHSTH TEPMHUHOJIOTHIO ¥ CHMBOJIHKY, CBSI3aHHBIC C OTHO-
[ICHUEM HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB; pellaTh JIMHEHHBIC HEPAaBEHCTBA C OJIHOMU Tiepe-
MEHHOW M MIX CHCTEMBI; PeliaTh KBaJApaTHhIE HEPABEHCTBA C OMOPOil Ha TpadudecKre MPeCTaBICHUS;
MIPUMEHSATH amnmapaT HEPaBeHCTB IS PEMISHIS 3a/1a4 U3 Pa3IMIHBIX Pa3elioB Kypca; pEllaTh HECI0XK-
HBIE€ YPAaBHEHUS B LEJIBIX YUCIIAX.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSA: pa3HOOOpa3HbIM MPpUEMaM J0Ka3aTeIbCTBA He-
PaBCHCTB; YBECPCHHO IPUMCHATH allliapaT HEPABCHCTB AJIA PCHICHUA pa3HOO6pa3HLIX MaTEMAaTUYCCKUX
3a/1a4 1 33/1a4 U3 CMEXHBIX [IPEIMETOB, IPAKTHKH; TPUMEHATD IpaduuecKkue IpeCcTaBlIeHus s
UCCIICIOBAaHHSI HEPABEHCTB, CUCTEM HEPaBEHCTB, COJEpKAINX OyKBeHHBIE K03 pumeHTsr; pe-

1I1aTh MPOCTEHIINE UPPAlMOHATILHBIC YPAaBHEHUS BUA | / f(x)=a, \jf (x) = J g(x) ; pemarsp

ypaBHeHHUs Buaa X' = @ ; pelaTh YPaBHEHHUs CIIOCOOOM Pa3JIOKEHNs HA MHOKHTEIIH H 3aMEHbI
HIepeMEHHOM; HCIOIB30BaTh METO/] HHTEPBAJIOB ISl PEIICHNUS 1IEJIbIX U POOHO-palMOHATBHBIX
HEpaBEHCTB; PeUIaTh JMHEHHbIC YPaBHEHUS U HEPABEHCTBA C TapaMETPaMH; PELIaTh HECIIOKHbIE
KBaApPATHBIC YPABHCHHSA C IIApaMCTPOM; PCIIATh HECIOKHBIC CUCTCMbI JIMHEHHBIX ypaBHCHI/Iﬁ C
HapaMeTpamH.

OCHOBHBIE [IOHATHA. YHUCJIOBBIE ®YHKI[UH

BbInyCKHUK HAYYHMTCS: TOHUMATh M UCIIOIb30BaTh (DYHKIIMOHAIBHbIC TIOHSTHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHMS); CTPOUTH IPadUKH AIMEMEHTAPHBIX (PYHKIHIA; MCCIeI0BaTh CBOICTBA Uu-
CIOBBIX (DYHKIIMI Ha OCHOBE M3Y4CHUs MTOBEJCHUS UX TPa(QHKOB;

NOHUMAaTh (DYHKIMIO KaK BRXHEHIIYI0O MAaTeMaTHYECKYI0 MOJAEIb JUIsl OMUCAHUS HPOLECCOB U SBICHUN
OKPY>KaIOIIEero MUpa, MPUMEHATh (PYHKIIMOHATBHBIH SI3bIK JUIS OTIMCAHHS U UCCIICIOBAHNUS 3aBUCIMOCTEH
MEXTY GUINUECKUMH BEIMINHAMH.

BblﬂyCKHI/IK HOJ]y"IHT BO3MOKHOCTH Hay‘II/ITBCfl: MMPOBOJAUTH UCCIICAOBAHUS, CBA3AHHLIC C U3YyUC-
HHEM CBOWCTB (l)yHKHHﬁ, B TOM YHUCJIC C UCIIOJB30BAaHUCM KOMITIBIOTEpA; Ha OCHOBC Fpa(l)I/IKOB HN3YYCHHBIX
GyHKIUI CTpOUTH OoJiee CIIOKHBIE TpapUKH (KYCOYHO-3aJJaHHBIE, C «BBIKOJIOTHIMIWY» TOYKAMHU U T. I.);
HUCIIOJIB30BaTh (I)YHKI_II/IOHEU'ILHLIQ NpeaACTaBJICHUA U CBOMCTBa (bYHKI_II/Iﬁ AJId pCHICHUA MAaTECMATHYCCKUX
3a/1a4 M3 Pa3IHYHbIX Pa3/elioB Kypca; CTPOUTh IpadMKU JTMHEHHOM, KBapaTHUHON (QyHKIMH, 00-

. K
paTHON MPONOPLUUOHATBLHOCTH, QYHKIIMM BUA: Y = a+ b’ y=Jx,y=3%,y= |X ; Ha TIpU-
X+

Mepe KBaJIpaTUUHON (PYHKIIMH, UCIIOJIb30BaTh MpeoOpa3zoBanus rpapuka GpyHkuun y=f(x) ans
nocrtpoenus rpaguxos pynkumii y = af (kx +b) + ¢ ; uccnenosats GyHKuHIO N0 €€ TpaduKy; Ha-
XOJIUTh MHOYKECTBO 3HAYEHUH, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJipa-
TAYHOUN (PYHKITUH.



YUCJIOBBIE IIOCJIEAOBATEJIBHOCTH

BbINyCKHUK HAYYHTCS: ONIEPUPOBATH MOHATUSIME: TIOCICIOBATEIILHOCTD, apHU(METHICCKAS
Iporpeccus, reOMeTpruIecKas MpOrpeccus; peliaTh 3a/1a4i Ha apuPMETHUECKYI0 U TeOMEeTprye-
CKYIO IIPOTPECCHUI0, MOHUMATh U MCIIOIb30BATh SA3BIK ITOCIIEIOBATEIILHOCTEH (TEPMHHBI, CHMBOJIIMYECKUE
0003Ha4EHHU ); TPUMEHSTH (DOPMYIIBI, CBA3aHHbIC C apH()METHICCKOIN U TEOMETPUUCCKON MIPOTPECCHSIMH,
¥ anmnapar, cpopMHUPOBAHHBII PH U3YUCHUH JPYTHX Pa3AeNoB Kypca, K PEIICHUIO 33/1a4, B TOM YHCIIE C
KOHTEKCTOM M3 PealbHOM KU3HU.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCH: pemiaTh KOMOMHHPOBAHHBIE 33/1a4H C TIPUMe-
HeHreM (OPMYIT N-r'o YICHA U CYMMBI IIEPBBIX N WICHOB apr(h)METHICCKOI U T€OMETPUUECKOM mporpec-
CH, IPUMEHSISI IPH ITOM arapar YpaBHCHHUI 1 HEPABCHCTB; MOHMMATh apU(PMETHUCCKYIO H TEOMETPH-
YECKYIO MPOrPEeCCUH Kak (QYHKIUH HATYPATbHOTO apryMEHTa; CBS3bIBATh apH(METHIECKYIO POrPECCHIO

C TNHEHHBIM POCTOM, TECOMETPUIECKYIO — C OKCIIOHCHIIUAJIBHBIM POCTOM.

DIIEMEHTBHI KOMBUHATOPUKHU, CTATUCTUKH U TEOPHH BEPOATHO-
CTEU

BBINYyCKHUK HAYYHMTCSH: UCTIONB30BATh NPOCTEHIINE CIIOCOOBI IPEICTABICHHS H aHAIN3A CTATUCTHYE-
CKUX JaHHBIX; HAXOJIUTh OTHOCUTEIHHYIO YACTOTY M BEPOSITHOCTh CITYYaliHOT'O COOBITHSI.
pelniath KOMOWHATOPHBIC 3a/1a4K Ha HAXOXKJCHHUE YKCIIa OObEKTOB WIIM KOMOMHAITHIM,

BbInycKHHK NOJYYUT BO3MOKHOCTh HAYYHTBHCSI: IPHOOPECTH MEPBOHAYAIBHBIN OTIBIT OpraHU3aIN
cOopa 1aHHBIX TP MPOBEACHUH OMPOca OOLIECTBEHHOTO MHEHHSI, OCYIIECTBIISITh X aHAIIN3, IPECTAaB-
JSITH PE3YJIBTAThl OIPOCca B BUE TaOJIMILIBI, IUArPAMMBI, IPHOOPECTH OMBIT IPOBEACHUS CITyYaiiHbIX 3KC-
MIEPUMEHTOB, B TOM YHCJIE C TOMOIIIBbIO KOMITBIOTEPHOTO MOJIETMPOBAHUS, UHTEPIIPETALIUN X PE3yIbTa-
TOB, HEKOTOPBIM CIIELIHATIbHBIM NpUEMaM pEeIIeHUs] KOMOMHATOPHBIX 3aJad.

9 knacc reomeTpus

BEKTOPBH!

BbBINyCKHUK HAYYMTCH: ONEPUPOBATH C BEKTOPAMH: HAXOAWTh CYMMY M Pa3HOCTB JIByX BEKTOPOB,
3aJaHHBIX T€OMETPHUYECKH, HAXOAUTh BEKTOP, PaBHBII NPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YHMCIIO; Ha-
XOJIMTH JUIsS BEKTOPOB, 3aJIAHHBIX KOOPAWHATAMHU: JJIMHY BEKTOPa, KOOPIWHATHI CYMMbI M Pa3HOCTH JBYX
1 OoJiee BEKTOPOB, KOOPMHATHI IPOU3BEICHHS BEKTOpA HA YKCIIO, IPUMEHSISI IIPU HEOOXOJUMOCTH CoYe-
TaTeJbHBIN, ePEeMECTUTEIBHBIH U PAaCIpPEACIUTENIbHBINA 3aKOHBI; BBIYUCIATH CKAJSIPHOE NPOU3BEICHUE
BEKTOPOB, HAXOAUTH YTOJI MEXKIY BEKTOPAMHU, YCTAHABINBATH MEPIIEHANKYISPHOCTD MPSIMBIX.
BbInyCKHUK MOJYYMT BO3MOKHOCTbB: OBJIAJCTh BEKTOPHBIM METOJIOM [UISl PEICHHs 3a/1a4 Ha BbI-
YHCJICHNE U JI0KAa3aTelNbCTBO; IPUOOPECTH OMBIT BHITOIHEHHUS MPOEKTOB Ha TeMy «[IpuMeHeHne BeKkTop-
HOT'0 METOJIa MPH PELICHNH 3a]1ad Ha BEIYUCIICHHUE U JOKA3aTeILCTBOY.

METOJ] KOOPIJUHAT

BbBINyCKHUK HAYYUTCS: BEIYHCIATH JUIMHY OTpPE3Ka MO KOOpAWHATAM €ro KOHIOB; BBIYUCISTH KOOP-
JIUHATHI CepEeNVHBI OTPE3Ka; UCIOIB30BaTh KOOPAMHATHBIA METOA JUIA M3YUEHHUS CBOWCTB MPAMBIX U OK-
PY’KHOCTEN.

BbInyCKHUK MOJYYUT BO3MOKHOCTb: OBJaJeTh KOOPJHMHATHBIM METOJOM pEIICHHs 33]a4 Ha BbI-
YHCJICHNE U JI0Ka3aTeJIbCTBO; IPUOOPECTU OMBIT UCIIONB30BaHU KOMIIBIOTEPHBIX MPOTrpaMM IJIs aHaIH3a
YACTHBIX CIy9YaeB B3aUMHOTO PACIIONIOKEHUS OKPY)KHOCTEH W MPSIMBIX; TPHUOOPECTH OTBIT BBHITOTHEHUS
MIPOEKTOB Ha TeMy «lIprMeHeHre KOOpAMHATHOTO METO/1A IIPY PEIICHUH 3a7a4 Ha BBIYMCIIEHHUE U JOKa3a-
TEJIbCTBO.

COOTHOULIEHME MEXIY CTOPOHAMU U YI'JTAMU TPEYT'OJIbHUKA. CKAJIAAPHOE
IMTPOU3BEJAEHUE BEKTOPOB.



BbInyCKHUK HAy4YHMTCH: cBOOOJHO OINEPUPOBATH TMOHATUSIMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
MPOM3BEICHIE BEKTOpa Ha YMCIIO, CKAIIPHOE MPOM3BEACHNE BEKTOPOB, KOOPAMHATHI HA TIOCKOCTH, KO-
OpJMHATHI BEKTOPA; BIa/JE€Th BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha MJIOCKOCTH Ul PELISHUs 3a]ad
Ha BBIYHCIICHUE W JIOKA3aTENIbCTBA; BBIIIOIHATH C MMOMOIIBIO BEKTOPOB M KOOPAMHAT JI0Ka3aTeIbCTBO H3-
BECTHBIX €My T'€OMETpUIecKHX ()aKTOB (CBOWCTBA CPEIHUX JIMHUM, TEOPEM O 3aMEUaTENbHBIX TOYKaX H
T.I1.) ¥ TIOJIy4aTh HOBBIC CBOWMCTBA M3BECTHBIX (DUTYP; MCIIOJIb30BATh YPaBHEHUS (PUTYp IS PeIIeHUS 3a-
JIa4 ¥ CAMOCTOSATEIHHO COCTABIIATH YPAaBHEHHSI OTACIBHBIX IIOCKHAX (PHTY.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUTbCSI: NMPUOOPECTH ONBIT BBHIIIOJHEHUS MPOCKTOB Ha
TeMy «l[IprMeHeHne KOOpAMHATHOrO METOAA MpH PEIIeHUH 33]a4 Ha BBIYUCIEHHE U JOKa3aTeJIbCTBOY,
WCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPIAMHAT ISl PEIIeHMs 3a1ad 1o (u3uKe, reorpaduul U APYrHM
yueOHBIM TIPEAMETaM.

JUIMHA OKPY>XHOCTHU U TUIOINAZIb KPYT A

BbInyCKHUK HAYYHTCS: HCIIOIb30BATH CBOMCTBA M3MEPEHHS JUIHH, IUIOLIA/ICH U YITIOB IIPU PEIICHUH
3aJa4 Ha HaXOKJACHHUE AJUHBI OKPY>KHOCTH, AJTMHBI IYTH OKPYKHOCTH, TPaAyCHONH MEPbI, BEIYUCIIATh
JUINHBI JINHEWHBIX IEMEHTOB (PUI'YDP M UX YIJIbI, HCHONB3Ys (POPMYJIIBI AJTMHBI OKPY>KHOCTH U JAJIMHBI Y-
TH OKPY>KHOCTH, (OpMYIbI IUIoIaaen Guryp, yria; BBIYUCIATh IJIOLIa1 KPYTOB M CEKTOPOB; BBIYHCIATD
JUTMHY OKPYKHOCTH, JUIMHY IyTH OKPY>KHOCTH; pellaTh 3a/1a4yl Ha JOKa3aTeIbCTBO C HCIIOJIb30BaHUEM
(bopMyI1 ATMHBI OKPY>KHOCTH U AJMHBI JYTH OKPYXHOCTH, GOpMY IIIomanei Guryp; peimaTs npakTuie-
CKHE 3a]1a4H, CBSA3aHHBIE C HAXOXK/ICHUEM TeOMETPUIECKUX BEIMYHH (MCIOIb3Ys PH HEOOXOIUMOCTH
CHPAaBOYHHMKH U TEXHUIECKUE CPEICTBA).

BBINYyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTHCH: BBIYHCIATH IUIOMAIH (HUTYpP, COCTABICHHBIX H3
JIBYX WK OoJiee MPsIMOYTOJIbHUKOB, MapajlieIorpaMMOB, TPEYTOJIBLHUKOB, KPyTra U CEKTOpa; IpUoOpecTr
OTIBIT MPUMEHEHHUS aNreOpandyeckoro ¥ TPUrOHOMETPUUECKOro anmnapaTa 1 uaei IBIKEeHUs IPU PeleHUH
3aJa4 Ha BBIYUCIIEHHUE IJIONIaiell MHOTOYTOJIEHUKOB.

JBHKEHHA

BbInyCKHUK HAYYHTCH: pacro3HaBaTh U M300pa)xkaTh Ha YepTEkKax M PUCYHKaX reomMerpuieckue ¢u-
TYpbl ¥ UX KOHQUTYpalM{; HAXOAWUTh 3HAYCHUS JJIMH JMHEWHBIX DJIEMEHTOB (UTYp U WX OTHOIICHUS,
rpaaycHyro Mepy yrioB oT 0 no 180°, mpumMeHsisi onpeeneHus, CBOWCTBA U MPHU3HAKU GUTYp U UX dJie-
MEHTOB, OTHOILIEHUS Guryp (paBeHCTBO, MOA00ME, CHMMETPUH, MTOBOPOT, MapauIeIbHBIA MEPeHocC); pe-
1IaTh MPOCTEHIINE TUITAHUMETPUIECKHUE 33]]a4l B IPOCTPAHCTBE.

BbBINYyCKHUK IMOJYYHT BO3MOKHOCTH HAYYHMTBHCH: OBJIAJCTh TPAJUIMOHHON CXEMOM pelieHus 3a-
Jlay Ha TIOCTPOECHUE C TIOMOIBIO IIUPKYIIA U JIMHEHKH: aHaJIn3, HOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIIE0-
BaHME; HAYYHUTHCS PEIIaTh 33/1a4d Ha MOCTPOSHHUE METOJOM I'€OMETPHYECKOTO0 MECTa TOYEK U METOJ0M
noJ00MsI; TPUOOPECTH OMBIT MCCIICIOBAHUS CBOWCTB IUIAHUMETPUYECKUX (QUTYp C MOMOIIBI0 KOMIBIO-
TEPHBIX MPOrPaMM; IPHOOPECTH OIIBIT BHIMOJHEHUS IPOEKTOB Mo TeMaM: «I'eomeTpuyueckue mpeoopaso-
BaHMUS HA IJIOCKOCTNY, «IlocTpoeHne oTpe3KoB Mo Gpopmye.

HAYAJIBHBIE CBE/JEHUA U3 CTEPEOMETPHUN

BbInyCKHUK HAYYMTCH: pacno3HaBaTh Ha 4YepTeXaX, PUCYHKaX, MOJEISIX M B OKPYKaIOIIEM MHpE
TUIOCKHE M MIPOCTPAHCTBEHHBIE TeOMETPHUECKHe (PUTYpBI; pacrlo3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOIb-
HOTO TapaJieNienunena, NpaBUuIbHON MUPaMUb], HWIMHAPA U KOHYCa; ONPEeNaTh Mo JWHEHHBIM pa3-
MepaM pa3BEPTKU (DUTYpHI JMHEHHbIE pa3Mepsl caMoil GUrypbl B HA00OPOT; BEIYHUCIATE 00BEM MPIMO-
YroJIbHOTO NapajulesIenuIeaa.

BbINyCKHUK MOJYYHMT BO3MOKHOCTH HAYYMTBCS: BBIUUCIATE 00BEMBI NMPOCTPAHCTBEHHBIX TI'€O-
METPHUECKUX (DUTYP, COCTABIICHHBIX U3 MPSIMOYTOJILHBIX TTapaLIeIeUIIe/IOB; YIIIyOUTh U Pa3BUTh NPE/-
CTaBJICHHS O MPOCTPAHCTBEHHBIX [€OMETPHUYECKHUX (PUTypax; NPUMEHATH NOHATHE Pa3BEPTKH ISl BBHIION-
HEHUS IPAKTHYECKUX PACUYETOB; BBIUNCIIATD IUIOMAAH MHOTOYTOJFHIUKOB, MCIIONB3YSl OTHOIIEHHUS PaBHO-
BEJIMKOCTH ¥ PaBHOCOCTABJIEHHOCTH.



JUISL CIIETIBIX U CITA00BUIAIINX 00YYaOIINXCSI:
BJIaJICHUE IPAaBUJIAMHU 3alIUCH MAaTEMAaTUYECKUX (POPMyYII U CHIEIMATIbHBIX 3HAKOB penbedHO-
TOYEUHOU cucTeMbl 0003HaueHwuit JI. bpaiins;

BJIAJICHUE TAKTUJIbHO-OCS3aTeIbHBIM CIIOCOOOM 00CIEOBAHUS U BOCIPHITHS PeIbe(HBIX
n300pakeHUI IPEIMETOB, KOHTYPHBIX N300paKEHUH reoMeTpHUeCcKUX (GUryp u T.11.;

YMEHHUE YUTaTh pesibeHble rpadUKU 3JI€MEHTApPHBIX (PYHKIUI HAa KOOPAMHATHOM IJIOCKO-
CTH, IPUMEHSAThH CHELMAIbHbIE IPUCIIOCOOICHUS 1S Pelbe(HOT0 YepUEeHNUS;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOrPaMMbl HEBU3YaIbHOTO JOCTYIA K HHPOPMALUU
Ha skpane I1K, ymeHue ucnonb30BaTh NepcoHaNbHbBIE TU(IOTEXHUYECKUE CpeAcTBa nH(popMma-
[IUOHHO-KOMMYHHKAIIMOHHOTO JIOCTYIIA CJICTIBIMUA 00yYaroIuMUCS;
I 06yanOIl[I/IXC$I C HApYWICHUAMU OIIOPHO-ABUTATCIILHOIO allliapara:

BJIaJICHUE CIIELUAIbHBIMU KOMIIBIOTEPHBIMU CPEICTBAMM IPEJCTABICHUS M aHAIM3a JaH-
HBIX M YMEHHE HCIOJIb30BaTh IE€PCOHAIbHBIE CPEACTBA JOCTYNA C YYETOM JIBUraTENIbHBIX, pe-
YeJIBUraTeNIbHbIX U CEHCOPHBIX HApYLICHUI;

YMEHHUE UCI0JIb30BaTh [IEPCOHAIbHBIE CPEJICTBA JOCTYIIA.

Conepxanue

5 ximacc maremaruka
Hamypaﬂbele uucia u H)yJ1b

Harypanbnslii psjg uncen u ero cBoucTBa. HaTypanpHoe 4nuCiio, MHOKECTBO HATypabHbIX YUCEI
U €r0 CBOWCTBA, U300pakeHNE HATYpaJIbHBIX YMCE TOYKaMU Ha YUCIOBOM npsimoil. Micnonb3o-
BaHUE CBOMCTB HAaTypaJIbHBIX YMCEJI IIPHU PEIICHUN 3a7a4. 3alliCh U YTEHUE HATYPaJIbHBIX YHCEI
Paznuuue mexny uugpoit u yrciaoM. Ilo3unmonHas 3anuck HaTypaJbHOTO YKCIIa, TOMECTHOE
3Ha4YeHue UUQPBI, pa3psiibl U KIACChl, COOTHOLICHUE MEKIY JABYMs COCEIHUMH pa3psIHbIMU
€AVHMIIAMHU, YTEHUE U 3aIIUCh HATYPAIbHBIX YHCEL.

OxpyrieHne HaTypalbHbIX YUCEIl

Heo6xonumocts okpyriieHus. [IpaBuio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHuE HaTypaJbHBIX YHCEN, CpaBHEHHUE ¢ YrcioM 0

IlonsiTHE O CPAaBHEHUH YHCEIl, CPABHEHUE HATYPAJIbHBIX YUCEN IPYT C APYIOM U C HYJIEM, MaTe-
MaTH4ecKasl 3aliCh CPAaBHEHHM, CIIOCOOBI CPAaBHEHMSI YHCE.

JleficTBHS ¢ HATYpAJILHBIMU YUCIAMHU

CrnoxeHue ¥ BBIYMTAaHUE, KOMIIOHEHTHI CJI0KEHUS U BBIYMTAHHUS, CBSA3b MEKAY HUMH, HaXOXKIe-
HUE€ CYMMBI U pa3HOCTH, U3BMEHEHUE CYMMBI M PA3HOCTH IIPU U3MEHEHNUN KOMIIOHEHTOB CIIOXKE-
HUS U BBIYUTAHUS.

YMHOXKEHUE U JeJICHNE, KOMIIOHEHTBl YMHOXEHUS U JEJICHUS, CBA3b MEXKI1Y HUMHU, YMHOKEHHUE
U CJIOKEHHE B CTOJIOMK, JICIEHUE YTOJIKOM, ITPOBEpKa pe3ysbTara ¢ MOMOILBIO PUKUIKU U 00-
paTHOTO ACUCTBUS.

IlepemecTUTENBHBIN U COUYETATEIbHBIN 3aKOHBI CIIOKEHUS U YMHOXEHUS, pacCIpeeIUTEIbHbIN
3aKOH YMHOXEHHSI OTHOCUTEIBHO CIOKEHHsI, 000CHOBaHHE aIrOPUTMOB BBIIIOTHEHUS apr(pMme-
TUYECKHUX JEHCTBUM.

CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM

3anuch ymuciia B BUAE CYMMBI pa3psiiHbIX CIaraéMblX, OPSA0K BBIIIOJHEHUS IEHCTBUN B BbIpa-
JKEHUAX, COEPKAIIMUX CTENEHb, BBIYUCICHUE 3HAUEHUI BBIPAKECHUH, COIEPIKALLNX CTEIIEHb.
YucrioBble BBIpaKEHUS



UuciioBoe BBIPAKEHUE U €r0 3HAYCHUE, IIOPAIOK BBIIIOJIHEHUS JEHCTBUMN.

JleneHue ¢ ocTaTKOM

JleneHnue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YHCE, CEOLICNEA OeleHUsl C OCIAMKOM.
[TpakTryeckue 3a1auu Ha JAEJIEHUE C OCTATKOM.

CBoiicTBa U IPHU3HAKH JIETUMOCTH

CBOICTBO IETUMOCTH CyMMBI (pa3HoCTH) Ha yucio. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaxu oenumocmu na 4, 6, 8, 11. /loxazamenvcmeo npuznakos oeaumocmu. Perenue npak-
TUYECKHUX 3a/1a4 ¢ IPUMEHEHUEM MPU3HAKOB JIETUMOCTH.

PasnoxeHue uncna Ha MPOCThIE MHOKUTEIH

[IpocTeie u cocTaBHbIE YuCHa, peuwemo Ipamocgena.

Pa3znosxeHue HaTypaqbHOIO YUCIIAa HA MHOXKUTENH, PA3JI0OKEHUE Ha MPOCThIE MHOXUTENH. Kou-
yecmeo oenumeneil YUcad, areopUmm PasiloHCeHus YUCia Ha nPoCmvle MHONCUMENU, OCHOGHAS
meopema apugmemuxu.

Jenurenu u KpaTHbIE

Jlenurenb U €ro CBOMCTBA, OOIIUI TeTUTENh ABYX M 00JIee YnCceN, HAnOObIIHA OO TeiH-
TeJb, B3aUMHO MIPOCTHIC YHCIIa, HAXOXKICHHE HaubobIiero oomero aenutens. KpatHoe u ero
CBOICTBa, 00lIee KpaTHOE JIBYX U OoJjiee yucell, HauMeHblIlee o0I1ee KpaTHOE, CIOCOObI HaX 0K -
JIEHUS] HANMEHbILIEro 00IIero KPaTHOTO.
Jpobu

OOBIKHOBEHHBIE APOOH

Jonsi, yacTh, IpoOHOE YKCIo, Ipodb. [IpobHoe uncio kak pe3ynbTar fenenus. [IpaBunsHeie u
HeIpaBUJIbLHBIE IPOOH, CMeIaHHas IPoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypaIbHOTO YHCTIa B BUJIE APOOH ¢ 3aJaHHBIM 3HAMEHATEJIEM, TPeoOpa3oBaHue CMe-
IIAHHOH JIPoOH B HEMPABHILHYIO IPOOL M HA0OOPOT.

[TpuBenenue npobeii k odeMy 3HamMeHaTeln0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHre ¥ BRIMUTaHHE OOBIKHOBEHHBIX JIpo0Oei. YMHOKECHHE U JIeTICHHUE OOBIKHOBEHHBIX JIPO-
oeil.

ApudmeTndeckre IeHCTBUS CO CMEIIaHHBIME IPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIeHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelUCmEUI.
Jnarpammsl

Cronbuatbie 1 KpyroBeie nuarpammel. 3Biedyenne nHdopmauu u3 guarpamm. M3zoopasxcenue
oUazpamm no Yucio8bimM OAHHBIM.

Pewenue mexcmogwix 3aoau

Enunuib1 usMepeHuit: JIMHBI, TI0[aa1, 00beMa, MacChl, BpeMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXy eIMHUIIAMU U3MEPEHUS KaKI0M BETUYMHBI. 3aBUCUMOCTH MEX]y BETMUYNHAMU: CKO-
POCTh, BpeMsl, PacCTOSTHUE; POU3BOAUTEIHLHOCTD, BpeMs, paboTa; 1ieHa, KOINYeCTBO, CTOU-
MOCTb.

3anaun Ha Bce apuMeTuuecKue AeiCTBUS

Pemennie TekcTOBBIX 3a7a4 apumeTnueckuM crnocodboM. Mcnonp3oBanue Tabauil, cxem, yepre-
JKeH, IPYTUX CPEACTB MPEICTABIICHUS TAHHBIX MPU PEIICHUH 3aa9H.

3anauu Ha ABM)KEHUE, pa0OTy U MOKYIKU

Pemmennie HecI0KHBIX 3a7a4 Ha IB)KEHUE B IIPOTHBOIIOIOKHBIX HAMIPABJICHUSAX, B OJHOM Ha-
MpaBJCHUH, IBHKEHHUE MO PEKE MO TEUCHUIO U MPOTUB TeUeHUs. Perenue 3ajja4 Ha COBMECTHYIO
paboty. [Ipumenenue apodeli mpu perieHnu 3aaaq.

Jlornueckue 3agaun



Pemenne HECTOKHBIX JIOTHUECKUX 3a/1a4. Peuienue no2uueckux 3a0ay ¢ noMoubio 2pagos,
maobauy.

OcHOBHBIE METOIbI PEIICHUsI TEKCTOBBIX 33/1a4: apupmeTuyeckui, mepedop BapuaHTOB.
Harnsignas reomerpust

durypsl B OKpykariieM mupe. Harnsaasle npeacTaBieHus o purypax Ha MIOCKOCTH: TpsMasi,
OTPE30K, JIy4, YTOJ, TOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. UeThIpEeXyrobHUK, PSMO-
YTOJIBHUK, KBaJpaT. TpeyrojibHUK, 610bl mpey2oibHUKos. Ilpasunbhvie muocoyzonvHuku. Y30-
OpaxeHre OCHOBHBIX T€OMETPUUCCKUX QUTYD. B3aumnoe pacnonodcerue 08yxX NPmulx, 08YX
OKpYIHCHOCIEU, NPAMOU U OKpYH#CHOCmu. JInuHa oTpeska, JoMaHoW. EAMHUIIBI U3MEpEeHUS 11 -
Hbl. [TocTpoeHue oTpeska 3amanHoil ;yiHbl. Buael yrios. ['pagycHas mepa yria. M3mepenue u
MIOCTPOCHHUE YIJIOB C IOMOIIbIO TPAHCIIOPTHUPA.

Pemmenuie npakTu4eckux 3aad ¢ IPUMEHEHHUEM POCTEHILINX CBOUCTB (QUTYD.

HcTopust MmaTeMaTuku

Tossnenue yugp, 6yxe, uepoenugos 6 npoyecce cuema u pacnpeoeneHus NpooyKkmos Ha J{pes-
Hem Bruosxcnem Bocmoke. Césazw ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue oecamuunoii 3anucu 4u-
cen.Poowcoenue u passumue apugpmemuxu namypanonvix wucenr. HOK, HO/J, npocmsie uucaa.
Pewemo Spamocgena.

6 Kjacc MaTeMaTukKa

AnrebpanuecKue BEIPAKCHUS

Hcnonp3oBanue OYKB JiIsl 0003HAUEHUS YU CETl, BBIYMCIIEHUE 3HAUEHUSI alre0panyeckoro Belpa-
KEHHUS, TPUMEHEHHE aNreOpanyecKiX BBIPAKCHUHN IS 3aIMCH CBOMCTB apU(METHYECKHX JCH-
CTBH, IpeoOpa3oBaHue anredpanuecKux BbIpaKEHUH.

Hecatuunblie ApoOu

Llenas u qpoOHas yacTu AecaTuyHoil 1poou. IlpeoGpa3oBanue necaTnYHbIX ApoOeil B 0ObIKHO-
BeHHbIe. CpaBHEHHE JECATUYHBIX IpooOeii. CoKeHne U BEIYUTaHNE NECATHYHBIX Ipodei. Ok-
pYyTJIeHHE JECSTUUHBIX ApoOel. Y MHOXKEHHUE U JielIeHne AecaTUYHbIX apobeil. [IpeoOpasoBanue
OOBIKHOBEHHBIX JJpo0eit B ecsTuuHble 1poou. KoneuHble 1 6ecKOHEUHbIe AeCATHUHbIE poOu.
OTHolIEHNE IBYX YHUCEN

Macmrab Ha ninane u kapre. [Iponopuuu. ColicTBa nponopuuii, (pUMEHEHHE MPONOpLUUN U
OTHOIIIEHUH TIpH pemeHnu 3aaa4d. CpeaHee apudmeTndeckoe ynuces

Cpennee apudmernueckoe AByX uucen. M3o0paxenue cpeaHero apupmMeTuyecKoro IByX ynuces
Ha YUCJIOBOM MpsAMOM. PellieHre npakTH4ecKux 3a/1a4 ¢ IPUMEHEHUEM CpeIHero apudmernye-
ckoro. CpenHee apu(pMeTHUIECKOE HECKOJIBKUX YHCEN.

IIpoueHTsI

[TonsiTre mpoueHTa. BerunciieHne NIpOLEHTOB OT YUCIIAa U YHACTIA 110 U3BECTHOMY IIPOLIEHTY, BbI-
pakeHHe OTHOUIEHUS B MPOIIEHTaxX. PelieHne HeCI0KHBIX MPAaKTUYECKUX 3a]1a4 C IPOLIEHTaMHU.
Cronbyarble 1 KpyroBble quarpammbl. M3Bneuenne napopmanuu u3 guarpamm. M3obpaxenue
Jarpamm 1o 4UCIOBBIM JaHHbBIM.

PannonaneHble uncia

[TonoxkurenbHbIE U OTpHULIATENbHBIE UKcia. M300pakeHue uncen Ha YUCIOBOU (KOOpAMHATHON)
npsmoii. CpaBHeHUE yucen. Moayib yncia, rTeOMeTpuyecKass MHTEPIPETALUs MOTYJISl YHCIIA.
JleiicTBUS € MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIAMU. MHOXKECTBO LIEJIBIX YHCEI.
[TonsiTve 0 panmoHanbHOM 4Kciie. [lepBUyHOE TpeICTaBIEHUE O MHOXKECTBE PAllMOHAIBHBIX YH-
ceit. JlelicTBUA ¢ pallMOHAJIBHBIMU YHCIIAMH.



Perrenuie TeKCTOBBIX 3a71a4

EnuHuIs usMepeHuii: JUIMHBI, II0aa1, 00beMa, Macchl, BpeMEHHU, CKOPOCTH. 3aBUCUMOCTH
MEXy €IMHULIAMU U3MEPEHUSI KaKI0M BETMUMHBI. 3aBUCUMOCTU MEX/y BEJIMYMHAMMU: CKO-
pOCTh, BpEMsl, PaCCTOSIHUE; IPOU3BOAUTEIBLHOCTD, BpEMsl, pad0Ta; 11€Ha, KOJIMYECTBO, CTOU -
MOCTb.

3anauun Ha ABMKEHHE, Pa0OTY U MOKYIIKH.

Pelenne Hecn0KHBIX 3a7a4 Ha JBUYKEHUE B IPOTUBOINOJIOKHBIX HAPABIICHUSX, B OJHOM Ha-
MIpaBJICHUH, IBUKEHHUE 110 PEKE 10 TEUCHUIO U IPOTUB TeueHus. Pelienne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue npobeii mpu pelIeHnuu 3aaau.

3aauy Ha 4acTH, AOJIH, IPOLEHTHI

Pemenune 3aay Ha HAXOXJAEHUE YaCTH YUCIIA U YUCIIA 110 €ro YyacTu. Pemenue 3ana4 Ha MporeH-
Thl U J0JM. [IpuMeHeHne nponopuuii Npyu pelIeHn  3a,/1a4.

Jlornueckue 3anaun

Perennie HecnOKHBIX JIOTHYECKUX 3a/1ad. PenieHne moruyeckux 3aj1ad ¢ moMouibio rpados,
TaOJINLI.

Jwnarpammsl

Harnsanas reomerpus

[Tepumerp mHOroyrosibHuKa. [loHsTHE MIOMAAN DUTYPBI; €AUHUIBI U3MEPEHUS TIIIOIIAIH.
[Tnomanpe npsiMmoyrosibHUKa, kBaapaTa. [IpubnuxenHoe uamepenue miomaam Gpuryp Ha kierya-
Toit Oymare. Pasnogenuxue ¢uzypuol.

Harnsigaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX PUrypax: Ky0, mapaiienenurne, Npu3ma, mm-
pammua, map, chepa, konyc, uuauHAp. M3o0paskeHue npocTpaHCTBEHHBIX QUryp. [Ipumepsi ce-
yenuu. Mnozoepannuxu. I[lpasunvnvie mnozoepannuxu. IlpuMepsl pa3BepTOK MHOTOTPaHHUKOB,
LWIMH]Ipa U KOHYCA.

[TonsiTne o6bema; equaUIEl 00beMa. OOBEM MPSMOYTOIBHOTO Napaiienenunena, kyoa. ITons-
THE 0 paBeHCTBE QuUryp. LleHTpanbpHas, oceBas u 3epkaibHas CAMMETpHH. M300paxenne cum-
METpUYHBIX QUryp. Permenne npakTuyeckux 3agad ¢ IpUMEHEHUEM IIPOCTENIINX CBOUCTB (u-
ryp.

Uctopus mateMaTnku

[TosiBnenue nudp, 6ykB, nepormudoB B MPOIIECCe CUETa U paclipeiesieHHs TPOyKToB Ha JpeB-
HeM brmmxknem Bocroke. CBsizb ¢ Heonmutruueckoi peBostoIuei.

Poxxzienune mectuaecaTepuuHON CUCTEMBI cuucieHus. [losBinenne qecsITHUHON 3aluCh YHCel.
Poxxnenue u pa3zsutue apudmernku HatypansHbix yncen. HOK, HO/I, npoctsie uncna. Pemero
OpatoceHa.

[TosiBneHue HyJIS U OTPUIIATENIBHBIX YHUCEN B MaTeMaTuke ApeBHocTU. Poib Jlnodanra. [Touemy

(-1)(-1)=+1»

po6u B BaBuiione, Erunre, Pume. OTkpbITHE NeCATHUHBIX Jpodei. CTapiHHbBIE CUCTEMBI MEp.
Hecaruunblie 1poOu 1 MeTpudeckas cucrema mep. JI. Maruumxuii.

7 ximacc anrebpa
MareMaTHueckuil s36IK. MaTeMaThnueckass MOJEeb .

YucaoBsie U anre6pa1/1qec1<ne BBIPAXKCHUS. HepeMCHHaﬂ. I[OHyCTI/IMOe 3HAUYCHUC HepeMeHHOﬁ.
He}IOHYCTI/IMoe 3HA4YCHUEC nepeMeHHoﬁ. HepBLIe MNpEACTABICHUA O MATEMATUYCCKOM SA3BIKE U O



MaTeMaTU4YeCcKoil Mojenu. JINHEHbIE ypaBHEHHUSI C OJIHOW MepeMeHHOM. JInHeliHbIe ypaBHEHUS
KaK MaTeMaTH4eCKHE MOJENN pealbHbIX cuTyanuil. KoopaunaTtHas npsmas, BUIbl IPOMEXYTKOB
Ha Hel. JIuneitnas ¢pyakuus KoopauHaTHas MII0CKOCTh. AJTOPUTM OTBICKAHUSI KOOPIWHAT TOY-
Kd. AJITOPUTM MOCTPOeHUs Touku M (a, b) B mpsiMOyrobHO# cucteme koopanHat. JInneitHoe
ypaBHEHHUE C IByMs iepeMeHHbIMU. Pemenne ypaBuenus ax + by + ¢ = 0. ['padux ypaBHeHUs.
Anroputm noctpoeHus rpaduka ypaBaenus ax + by + ¢ =0.

Jlunetinast pyHKIHSL.

HesaBucumas nmepeMeHHast (apryMeHT). 3aBucumas repementas. [ paduk muHeiHOW QyHKITUH.
HaubonbIiiee 1 HauMeHbIlee 3HAYCHHSI TUHEHHON (YHKIIMU HA 3aIaHHOM MTPOMEXKyTKe. Bo3pac-
TaHue U yObIBaHME JTMHEHHON GhyHKIMK. JInnelinas Gpynknus y = kx u ee rpaduk. Bzanmuoe
pacronioykeHue rpauKoB TUHEWHBIX (YHKIUI.

CucreMsl IBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Cucrema ypaBHeHuid. Pemenue cucreMbl ypaBHeHHH. [ padudyecknii MeTo1 perieHus: CUCTEMBI
ypaBHeHHiA. MeTon noacTaHoBKH. MeTox anredpanmdeckoro ciiokeHusi. CHCTEMBI IBYX JIMHEH -
HbIX YPaBHEHUH C ABYMs IEPEMEHHBIMH KaK MATEMATHUYECKUE MOJIETIN PEAJIbHBIX CUTYallUi
(TEeKCTOBBIC 3a/1a4M)

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.

. OcnoBanue crenenn. Iloka3arenb creneHu. CBOMCTBA CTEIIEHH C HATypaJIbHBIM I1OKA3aTCJICM.
VYMHOXKEHHE U JICJICHUE CTEICHEH ¢ OJJMHAKOBBIMU MOKA3aTEISIMU. CrenieHs ¢ HYJICBbIM I1OKa3a-
TCIICM.

OpHOwIeHbl. Apr(METHIECKHE OTIepaIH HAJl OJTHOUICHAMHA

Koadduument ognounena. CrangaptHbiid Bua ogHowieHa. [TomoOHbie omqHOwIeHbI. ClioKeHne
OJHOWICHOB. Y MHOKEHHE OJJHOUJICHOB. BO3BeeHNE OHOWICHA B HATYPaJIbHYIO CTENEHb. [le-
JIeHHE OJHOYJICHA Ha OJHOYJICH.

MHorounensl. ApudmMernyeckue onepanuy HaJ MHOTOWIeHaMid MHOTO4IEH.

Unens! MHOrOou1eHa. JByuneH. Tpexunen. [IpuBenenne noqoOHbIX WieHOB MHOrowieHa. CtaH-
JApTHBIN BU MHOrouaeHa. Cii0’keHHE ¥ BBIYUTAHWE MHOTOYJIEHOB. Y MHOKEHUE MHOTOUJIEHA Ha
OJIHOYJIEH. Y MHO)KEHHE MHOTOUJIeHa Ha MHOrowleH. KBasipaT cymMmmbl U KBajipat pazHocTu. Paz-
HOCTb KBaJIpaToB. PasHOCTH KyOOB M cymMMa KyOoB. /leieHue MHOrouIeHa Ha OHOYJIEH.

Paznoxxenne MHOTOYICHOB HA MHOKHTEIIN

Brinecenne o6miero MHOHTENS 32 CKOOKU. Crioco0 rpynmupoBku. Paznoxenne MHOTOWIEHA HA
MHOXHTEJIH C TOMOIIBIO (POPMYJI COKPAIIEHHOTO YMHOKEHHsI, KOMOWHAIIMK PAa3JInYHbIX Tpue-
MOB. MeTo/1 BhIjIeNIeHHs TIOJTHOTO KBajapara. [Tonstue anredpandeckoit npodu. CokpaiieHue an-
reOpanyeckoit 1poou. ToxnectBo. ToxxaecTBeHHO paBHbIE BbIpaxeHUs. ToXIeCTBEHHbIE Mpe-
oOpazoBanus. OyHkus y = X2 OyHKIM y = X2 , €e CBOMCTBa U rpaduK.

@yHKIMA y = -X 2, ee CBOWCTBA U rpaduk.

['padmueckoe pemenne ypapuenuid. Kycounas ¢ynknus. Urenue rpapuka pynkunu. O6nactpb
omnpenenenus ¢pyHkuuu. IlepBoe npencraBieHne o HENPEPHIBHBIX QYHKIUAX. Touka pa3phIBa.
PaspscHenue cmpicna 3anucu y = f(x). yHKIIMOHATBHAS CUMBOJIHUKA.



'/ KJIacC reoOMeTpHUst

HavanpHble reoMeTpruecKUe CBEICHUS

Hauanbpubie noustus muanumerpuu. [ eomerpuueckue purypsl. [lonstue o paBeHCTBE Qu- ryp.
Ortpesok. PaBeHcTBO 0oTpe3koB. [liiMHa oTpe3ka u ee cBoicTBa. Yroi. PaBeHCTBO yrIiioB.
Benuuuna yria u ee cBoiicTBa. CMeXHbIE U BEPTUKAJIBHBIE YIJIBI U UX cBOMCTBA. [lepnenau-
KYJISIPHBIE IIPSIMBIE.

TpeyroabHuKH

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYroabHUKOB. [leprieHauKkynsap Kk npsamoil. Meauansl,
OHMCCEKTPUCHI U BBICOTHI TPEYTrojbHUKA. PaBHOOEPEHHBIN TPEYrOJIbHUK U €r0 CBONCTBA.
OcCHOBHBIE 33/1a4M Ha IOCTPOECHUE C IIOMOUIBIO LIUPKYIIS U JINHEUKU.

[TapamienpHble npsMbIe

[Tpu3Haky napauieaIbHOCTU IPSIMBIX. AKCHOMA HapajuieibHbIX NpsAMbIX. CBOMCTBA Mapa-
JEbHBIX MPSMBIX.

CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa

Cymma yriioB TpeyrosibHuKa. COOTHOUIEHHS MKy CTOPOHAMU U yIilaMu TpeyrosibHuka. He-
PaBEHCTBO TpeyroiibHUKA. HEKOoTOpBIEe CBOKCTBA MPAMOYTOJIBHBIX TPEYTrOJIBHUKOB. IIpr3Haku
PaBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTosiHie oT Touku 110 npsiMoit. PaccTosiHue
MEXy MapaieJIbHbIMU IPSIMBIMH. 3aJa4H Ha IOCTPOCHHE.

8 knacc anrebpa
Anrebpanyeckue 1poou
[Tonsitue anredpandeckoit 1podbu. OCHOBHOE CBOMCTBO ayireOpanueckoit 1podu. CokpaiieHue
anredpandeckux apooeit. CrokeHue 1 BhIYUTaHUE aIredpandeckux Qpoodeid. Y MHOKEHHUE U Jie-
JeHue anredpanyeckux napooeii. Bo3Benenue anredpandeckoii Ipodu B cTereHb. ParmonansHoe
BbIpaxkeHHe. PaninoHansHoe ypaBHeHue. Perienne paoHanbHbIX YpaBHEHUH (TIEpBbIe Mpe-
ctaBiieHus). CTeneHb ¢ OTPULIATEIbHBIM 1IEJIBIM I10Ka3aTeIeM.
OyHKIHA Y = \/; . CBolicTBa KBaJIpaTHOTO KOPHS
Panmonanbubie yncia. [loHsATHE KBaIpaTHOTO KOPHS M3 HEOTPHUIATEIBHOTO yKcia. pparwo-

HaJbHBIE YKciIa. MHOXECTBO I€HCTBUTEIBHBIX YUCEIL. cDyHKI_II/ISI y=~vXxXe¢ee CBOMCTBA U rpa(bm(.

Boinyknocts pynkiuu. O6nacts 3HaueHn pyHkunu. CBoicTBa KBapaTHBIX KopHEH. [1peoo-
pa3oBaHuE BBIPAKEHUH, COAEPIKAIIMX ONEPAIUIO U3BJIECUEHUs KBaJpaTHOrO KOpHs. OcBOOOXK-
JICHHE OT UPPALMOHATIBHOCTH B 3HaMeHarese Apoou. Moayns aeiictBuTenbHOro yncia. I'pagux

GyHKIMH y = |x| dopmyna /x 2 =k |

KBanparnunas pynkums. @ynknus V= —
X

OyHKIHSA Y = ax’, ee rpaduk, cBoiicta. ymkims Y = —CBOHCTBA, rpaduk. I'mnepborna.
X

Acumnrora. [Toctpoenue rpadukoB yHkuuit y = fix + 1), y = f(x) + m, y = f(x + 1) + m, y = -f(X)
10 u3BecTHOMY rpaduky dyukiun y = f(X). Kagparusrit tpexwnen. Kpaaparuunas yHkiws, ee
cBoiictBa u rpaduk. [TousiTue orpannueHHoN QyHkuuu. [locTpoeHue u uTeHHE TPadhUKOB Ky-

_ _ 2
COUHBIX (DYHKIIHIA, COCTABNEHHBIX U3 QyHKImi y=C,y = kx+m, V=—-Yy=ax"+ bx +c,
X

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

KBaaparHble ypaBHEHMS



KBaapatnoe ypaBaenue. [IpuBenennoe (HenmpuBeaeHHOE) KBaipaTHOE ypaBHeHue. [ToHoe (He-
MOJIHOE) KBajipaTHOE ypaBHeHUE. KopeHb KBajipaTHOTrO ypaBHeHUs. Perenue KkBaipaTHOTO
YpaBHEHHUS METOJIOM pPa3IoKEHUsI HA MHOXKHUTEU, METO/IOM BBIJICIICHUS ITOJIHOTO KBaApaTa.
Juckpumunant. @opMyibl KOpHEW KBaJJpaTHOTO YPaBHEHHS. AJNTOPUTM pEeLIEeHUS paluo-
HaJIbHOTO ypaBHEHUsl. BukBasipaTHoe ypaBHeHME. MeTo BBeIeHUsI HOBOU nepemMeHHou. Paruo-
HaJIbHBIC YPABHEHUS KaK MaTeMaTHUECKUE MOJICIH PeabHBIX CUTyannid. YactHeie ciryuau ¢op-
MyJIbl KOpHEH KBagpaTHOro ypaBHeHUs. Teopema Bueta. Pa3noxkenue kBaapaTHOro TpexuyieHa
Ha JIMHENHbIe MHOXUTENU. MppanuonaibHoe ypaBHEHHE. MeTol BO3BEICHMS B KBapar.
HepaBencrtpa

CaoiicTBa 4MCIIOBBIX HEpaBeHCTB. HepaBeHCTBO ¢ nmepeMeHHOM. Pelienne HepaBeHCTB ¢ nepe-
MeHHOM. JInHeliHOe HepaBeHCTBO. PaBHOCHIIbHBIE HepaBeHCTBa. PaBHOCKIIbHOE TpeoOpa3oBaHme
HepaBeHcTBA. KBajipaTHOE HEpAaBEHCTBO. AJITOPUTM PELIEHUS KBapaTHOIO HEpaBeHCTBA. Bo3-
pactaromas GyHkius. YosiBarommas ¢yakuus. Mceneqopanue GyHKIME HAa MOHOTOHHOCTS (C
MCIIOJIb30BAaHUEM CBOMCTB YHCIIOBBIX HepaBEeHCTB). [ IpuOmmkeHHbIe 3HAYCHUS ACHCTBUTEIHHBIX
Yucell, MOrPEeUIHOCTh TPUOIMKEHUS, TPUOIMKEHHE 110 HeIOCTaTKy U U30bITKY. CTaHIapTHBIN
BU/I YUCJIA.

8 Kiacc IrcoMCTpPHUA

UYeTrblpexyroJbHUKU. MHOIOYroJIbHUK, BBIMYKJIbI MHOTOYTOJIbHHUK, YEThIpeXyrojibHuk. Cymma
YIJI0B BBITYKJIOIO MHOIOYTOJIbHMKA. BriricaHHbIE U ONKMCAHHBIE MHOTOYTOJIbHUKH. [IpaBuibHbIE
MHoroyroiapHuku. [lapamnenorpamm, ero cBoiictBa M mnpusHaku. [IpsMoyronbHMK, KBazupar,
pOMO, MX CBOMCTBA M NMPU3HAKU. Tparenysi, CpeaHss JIMHUS Tpanelny; paBHOOEeIpeHHas Tparie-
nus. OceBast U LEHTpaJlbHAa CHMMETPHSL.

[Tnomans duryp

[TonsTue o muomanyu wiockux ¢uryp. PaBHococTaBineHHble U paBHOBeIMKUE GUrypsl. [Tnomanp
npsMoyrosibHuKa. [lnomane napamienorpaMMa, TpeyroJbHUKA U Tparneunu (OCHOBHBIE (hOpMy-
ab1). @opMyIibl, BeIpa)Karolue IJIOLaAb TPEYroJdbHUKA: Yepe3 JBE CTOPOHBI U YTOJl MEXKIY HHU-
MU, 4epe3 MepUMEeTp M paguyc BIHCAHHOW OKPYXHOCTH, ¢popmyna ['epona. Ilmomans yeTsipex-
yrojbHuKa. CBsI3b MEXKAY IJIOLIAIIMU ITOA0OHBIX GUTYP.

[TogoGHBIE TPEYTONIBHUKA

Teopema daneca. [Togobue TpeyronpbHUKOB; KO3 duimeHT nomodus. [Ipuznaku nmogodust Tpe-
yronsHUKOB. Teopema [Iudaropa. [Ipu3Hak paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOIbHUKOB. CHHYC,

c
KOCHHYC, TAHT€HC M KOTAaHT€HC OCTPOTO yIJIa MPSIMOYTOJILHOTO TPEYrojabHUKA U yriioB oT 0 ~ 110

90 © Pemenne IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 3aMe4aTeIbHbIE TOUKH TPEYTOJIbHUKA!

TOUYKH N€PECEUEHUs CEPEIMHHBIX NMEPIEHANKYISIPOB, OMCCEKTPUC, METUAH.

OKpy’>KHOCTb U KpyT

Llentp, pannyc, nuamerp. LleHTpaibHBINA, BIMCAaHHBIM yroJ; BEJIMYMHA BIIMCAHHOIO yria. B3a-
MMHOE I0JIOKEHUE MPSAMON U OKPYKHOCTH, JBYX OKpy>KHOCTeH. KacaTenbHas u cexymas K Ok-
PY’KHOCTH, PAaBEHCTBO KaCaTEIbHBIX, IPOBEACHHBIX U3 OJAHOW TOYKHA. MeTpH4ecKue COOTHOIIEe-
HUS B OKPY’>KHOCTH: CBOMCTBA CEKYILHX, KACATEIbHBIX, XOPI.

OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U OKPYXHOCTb ONMMCAHHAsA OKOJIO TPEYyrojJbHuKa. Brin-
CaHHBIC U ONHUCAHHBIC YETHIPEX YT OJIbHUKHU.

9 knacc anrebpa

PAIHMOHAJIbHBIE HEPABEHCTBA U X CUCTEMBI

YuciioBble HEPABEHCTBA U MX CBOMCTBA. CII0)KEHUE M YMHOKEHHME YMCIOBBIX HEpaBeHCTB. Orne-
HUBAaHME 3HAYEHHUs BBIpAKECHUs. HepaBeHCTBO ¢ OJHOM NepeMeHHON. PaBHOCHUIIbHBIE HEpaBEH-
cTBa. YucioBble NMPOMEXyTKU. JIMHEWHBIE U KBaJApPaTHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB C OJTHOM MEPEMEHHOM.
CUCTEMBI YPABHEHUIA



CucreMbl ypaBHEHHI ¢ ABYMs MepeMeHHbIMU. [ paduueckuii METO pelieHus CHCTEMbI YpaBHE-
HUU ¢ AByMs IEpeMEHHBIMU. Pelienne cucteM ypaBHEHU METOAOM MOJCTAHOBKH U CIIOKE-
Hud. CucTtema IByX ypaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJEJIb pealbHOM CUTyalluu
Y1CJIOBbLIE ®YHKIINUA
OyHKIMOHATBHBIE 3aBUCUMOCTH MEXAy BennunHamu. [lonatue dyakiuu. OyHKIUS Kak marte-
MaTH4ecKasi MOJIeJb peaslbHOTO mporiecca. O0macTh onpenencHuss U 00JIacTh 3HAYCHUN (PyHK-
nuu. Crioco6s! 3amanus ¢pyHknuu. ['paduk dyakmuu. [loctpoenne rpadukoB GyHKIMI ¢ 1MO-
Mol npeodpazoBanuit ¢uryp. Hymu gynkuuu. [IpomexxyTku 3HAKOMOCTOSHCTBA (PYHKIIMH.
[TpoMexyTKH BO3pacTaHUsI U IPOMEXKYTKH YObIBaHUS (DYHKIUU.
I[TPOI'PECCHUHN
[TonsiTue umcinoBoil mocienoBaTeIbHOCTH. KoHeuHble M OECKOHEUHBIE I0CIIEI0BATEIBbHOCTH.
Crioco0Obl 3afiaHusl TOCIEI0BATEIBbHOCTH. ApH(PMETHYEeCKass U TeOMEeTpUYecKas MPOTPECCHH.
CBoiicTBa WICHOB apU(PMETHIECKON U T€OMETPUUYECKON mporpeccuii. Gopmysbl O0IIETro WwieHa
apumMeTHyecKoil U reoMeTpuueckoil nporpeccuil. @OpMysbl CyMMBI N —TIEPBBIX YJICHOB apUd-
METHYECKON M reoMmeTpudeckoil mporpeccuii. Cymma O€CKOHEUHOH TreoMeTpHUYecKOl mporpec-
CUHU, Y KOTOpOH . IIpeacraBnenue GECKOHEYHOW MEPUOIUYECKON IECATHYHON npoOu B
BUJIE OOBIKHOBEHHOH JIpO0H.
SJIEMEHTbI KOMBUHATOPUKU, CTATUCTUKU U TEOPUU BEPOSITHOCTEM
[TpencraBieHne TaHHBIX B BUJE TA0JHUII, qUarpamm, rpadukoB. CiydaiiHas n3MeHYUBOCTh. CTa-
TUCTUYECKHE XapaKTePUCTUKU HAaOOpa NaHHBIX: cpeaHee apudmMeTndeckoe, Mearana, Haubob-
1iee ¥ HauMeHblllee 3HadeHus1, pa3max. [IpeacrapneHune o BBIOOPOUHOM HCCIEAOBAHUU.
[TonsiTre 0 cmy4yaifHOM OmbITe U ciiydailHOM coObiTuu. YactoTa ciydaiiHoro coobrtus. CtaTu-
CTHUYECKHH MOJXOJ K MOHSITHIO BEPOATHOCTH. BeposTHOCTH MPOTUBOMONOKHBIX cOObITHIl. Hesa-
BUCHMBIE COOBITHS. Y MHOKECHHEM BEpOSTHOCTEH. JlocToBEpHBIE M HEBO3ZMOXKHBIE COOBITHs. PaB-
HOBO3MOYKHOCTb coObITH. Kitaccuueckoe orpenieneHe BeposITHOCTH.
Pemienne xoMOMHATOPHBIX 3a7a4 mepedopoM BapuaHTOB. KoMOMHATOpHOE MPaBUIO YMHOXKE-
Hus. [lepectanoBku u pakTopual.

9 knacc reomeTpus
BEKTOPBI
Jnuna (Moayns) BekTopa. PaBenctBo BekTopoB. KomnnHeapHbie BekTopsl. KoopainHaTel BEKTO-
pa. YMHOXEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHHUE BEKTOPA IO JBYM HEKOJIIU-
HEapHBIM BEKTOPAM.
METO KOOPAMHAT
VpaBHenue npsmon. KoopanHatsl cepenussl oTpe3ka. PopMmyna pacCTOSHHUS MEXIY ABYMs
TOYKAMH TUIOCKOCTH. YpaBHEHUE OKpY)HOCTU. M300peTeHne MeTo1a KOOpAMHAT, TTO3BOJISIONIE-
ro IEPEeBOANTHh FeOMETpUUECKrUe 00BEeKThI Ha A3bIK anredpel. P. Jlekapt u I1. ®epma. [Tpumepst
Pa3IMYHBIX CHUCTEM KOOPJAMHAT Ha IJIOCKOCTH.
COOTHOULIEHHME MEXJY CTOPOHAMU U YI'TTAMU TPEYI'OJIBHUKA. CKAJIAPHOE
I[MTPOU3BEJAEHUE BEKTOPOB.
CuHyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC OCTPOro YIiia MpsSMOYTOJIbHOTO TPEYroJbHUKA U YIJIOB OT
0 mo 180°; mpuBeneHUE K OCTpOMY yIiIy. PelieHre npsiMoyroiibHbIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOX1eCTBO. DOPMYIIbI, CBS3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTaH-
T€HC OJIHOTO U TOrO e yria. PemieHue TpeyrojbHUKOB: TEOpEMa KOCUHYCOB U T€OpEMa CHUHY-
COB. 3aMeuaTeabHbIe TOYKH TPeyroyibHUKa. CKansipHOE MPOU3BEIEHNE BEKTOPOB.
JUIMHA OKPYXHOCTHU U TUIOLIAAB KPYT' A



YersipéxyronpHuk. Ilapamenorpamm, ero cBoucTBa W IpusHaku. IIpsMOyrosbHUK, KBajpar,
poM0O, uX CBOWcTBAa M NpHU3HAKU. Tpameuus, cpenHss JMHUSA Tpaneuuud. MHOTOyrojbHHK.
Beinykibie MHOroyronsHuku. CymMma yrios

BBIIYKJIOTO MHOTOyrojibHUKa. IIpaBuiibHblE MHOTOYroiabHUKHU. [[IMHA OKpYKHOCTH, YMCIIO T; JUIMHA
Iyra OKpyXHOCTH. OxpyxHOcTh U Kpyr. Jyra, xopma. Cekrop, cermeHT. lleHTpanbHblil yrou,
BIIMCAHHBIM YroJl, BeJMYMHA BIMCAHHOTO yria. B3auMHoe pacrnonoxeHue HMpsiMON M OK- PYXKHOCTH,
IBYX OKpyxHocTel. KacarenbHas u cekymias K OKpY>KHOCTH, MX CBOWCTBA. BrincaH- Hble U ONIMCaHHBIE
MHOIOyroJbHUKU. OKpYKHOCTb, BIHMCaHHAas B TPEYTOJbHUK, U OKPYXKHOCTb, OINHCAHHAs OKOJIO
TpeyrojpHUKa. BiucanHble U ONKUCaHHBIE OKPYKHOCTH IIPABUIBHOIO MHOT'O- YTOJIbHUKA.
JABMKEHU A

I'eomerpuyeckue npeodpazoBanusi. llonstue o paBeHcTBe ¢uryp. I[lonsitue o

JBUKEHUM: OCEBAsi U LIEHTPAJIbHAs CUMMETPHH, MapaJlIeIbHbIN [1EPEHOC, TIOBOPOT.

[TonsiTue 0 mogobun GUryp ¥ rOMOTETHH.

HAYAJIBHBIE CBEJIEHUA N3 CTEPEOMETPUU

Harnsiiaele npeicTaBieHHs O INPOCTPAHCTBEHHBIX (Urypax: KyO, Hapaiesienunel]l, Npu3Ma, 1
pamuja, map, chepa, Konyc, uuanHap. M3o0pakeHne npocTpaHCTBeHHBIX Guryp. [Ipumepsl ce ueHuil.
Muororpanauk. [IpaBuiibHble MHOTOrpaHHUKU. [IprMepsl pa3BEPTOK MHOTOTPaHHUKOB, LIMJIUHIPA U
konyca. [lonsarue o0béma; enuHUIBEI 00bEMa. OOBEM IPSIMOYTOJILHOTO TapalIeyeuIe 1, Kyoa.



Kaneﬂnapﬂo - TEMAaTU4Y€CKO€ MJIAHUPOBaAHUE 5 kaacc.

Ne HaumeHoBaHuUe pa3aeioB, TeM Y4eOHOT0 3aHATHS Koanuect
n/n BO YaCOB
JInHun
1 Wuctpykrax no Th. PasHooOpa3Hblil Myup TMHUN 1
2 Pa3nooOpa3HbIit MUp JTMHUN 1
3 ITpsimast. Yactu npsimoit. Jlomanast. 1
4 [Tpsimast. Yactu npsimoii. JlIomaHas. 1
5 JlnuHa muHAN. 1
6 JlnvHa JTMHUK 1
7 OKpy’>KHOCTb. 1
8 OKpYXHOCTb.
9 O06o0menre U cucTeMaTr3anus 3HaHuii. KoHTpoib. 1
10 Kak 3amuceIBarOT ¥ YMTAIOT YUCIIA. 1
11 CraproBas KOHTpOJIbHas paboTa 1
12 Pumckas nymepanus. Jlecatuunas Hymepauusi. 1
13 Hatypanbublil psn 1
14 CpaBHEHHE YHCelL. 1
15 KoopaunarHas npsmasi. 1
16 OxpyrieHne HaTypaJbHbIX YUCEI 1
17 KomOunaropssie 3a1auun 1
K8renoapKrmONuARORIER e Rnanuposanue 6 knace 1
19 KomOuHaTopHbIE 331291 1
20 O00011eHNEe U cCUCTEMATH3AIlA 3HAHHH. 1
21 KonTponbHas pabota no teme «HarypanbHble unciia» 1
22 Cio’keHH€Ee ¥ BLIYUTAHUE 1
23 Cro)XeHne ¥ BHIYATAHUE 1
24 Cio’keHH€Ee ¥ BLIYUTAHUE 1
25 YMHOKEHHUE U JIeTICHUE 1
26 YMHOKEHHUE U JIeTICHUE 1
27 YMHOKEHHUE U JIeTICHUE 1
28 VYMHOXEHUE U JIeJICHUE 1
29 [Topsinok 1elicTBUIl B BBIUUCIECHUAX 1
30 [Topsiiok AeHCTBUI B BEIYUCICHHSIX 1
31 [Topsinok elcTBUIl B BBIUUCIECHUAX 1
32 [Topsinok nelcTBU B BEIUMCICHUIX 1
33 CrelneHds 4ncia 1




34 Crenensp uncna 1
35 Crenenp yncna 1
36 3agaun Ha IBUKEHUE 1
37 3anauu Ha JBMKEHUE 1
38 3anauu Ha JBMKEHHUE

39 3anauu Ha JBMKEHHUE 1
40 O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHHH.

41 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUIA. 1
42 KoHTpouIb 110 TeMe «/IeHCTBYS ¢ HATYPAJIbHBIMUA YUCIIAMU» 1
43 CBOICTBA CIIOKEHUS U YMHOKCHHS 1
44 CBoliCTBa CII0KEHHSI U YMHOXKEHUS 1
45 YMHOKEHUE U JIeJICHHE 1
46 VYMHOKEHUE U NeJICHUE 1
47 VYMHOKEHUE U NeJICHUE 1
48 Pemenue 3anau 1
49 Pewmenue 3amau 1
50 Pemenue 3anau 1
51 O00011IeHNE U CUCTEMATU3AIUs] 3HAHUH. 1
52 KoHTpois 1o Teme «Vcrnonp30BaHne CBOMCTB IEUCTBUIN 1
53 Kak 0603HaualoT U CpaBHUBAIOT YTJIbI 1
54 Kak 0003Ha4alOT ¥ CPAaBHUBAIOT YTIIBI 1
55 Bunae! yrinos. M3mepenue yrios 1
56 M3mMepenue yriioB 1
57 N3mepenue yrios 1
58 MHOTOYTOJTBHUKH 1
59 MHOroyroinsH1UKU 1
60 O060011IeHNE ¥ CUCTEMATHU3AIMs] 3HAHU. 1
61 KoHTposb 1o TeMe «YTiibl U MHOTOYTOJIbHUKI 1
62 Jlenurenu KpaTHele yucia 1
63 Jlenurenu KpaTHBIC YHCIIa 1
64 Jlenutenu KpaTHBIC YHCIIa 1
65 [TpocTeie 1 cOCTaBHBIC YUCIIA 1
66 ITpocTeie 1 cocTaBHbIE YUCIIa 1
67 ITpocTeie 1 cocTaBHbIE YUCIIa 1
68 JlenuMocTh CyMMBI M IPOU3BENCHUS 1
69 JlenmuMOoCTh CYMMBI U TIPOM3BEICHUS 1
70 [Tpu3Haky JeIMMOCTH. 1
71 [Ipusnaku genumocTu 1
72 [Ipusnaku genumocTu 1




73 JleneHue ¢ 0CTaTKOM 1
74 JleneHnne ¢ ocraTkoM 1
75 Jlenenue ¢ ocraTkoM 1
76 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUIA. 1
77 KoHTpoub 110 Teme «/lenumocTs uncen» 1
78 TpeyroJbHUKN U UX BUIBI 1
79 TpeyroabHUKHA U UX BUIBI 1
80 [TpsAMOYTOIBHUKH 1
81 [Tepumerp npsimoyronpHUKa. JlaroHanu npsiMoyroJibHHKA. 1
82 PaBencTBo puryp 1
83 ITpusHaku paBeHCTBa (HUTYD. 1
84 [Tnomans purypsl. 1
85 [Tnomans npsAMOyrojibHUKA 1
86 O060011IeHNE U CUCTEMATU3AIUs] 3HAHUHN. 1
87 KonTponbaas pabora mo teme « TpeyroibHUKY U YeTHIPEXYroabHUKIy | 1
88 JleneHue 1enoro Ha JA0JIH. 1
89 Uro Takoe 1podh 1
90 [TpaBuiibHBIE U HENIPaBUIbHBIE IPOOH. 1
91 N3o006paxenue 1podeil ToukaMu Ha KOOpJUHATHOM NpSIMOI 1
92 Honu u npobu 1
93 Pemnienue 3a1a4 1o Teme «J10J1 U Ipoom» 1
94 OCHOBHOE CBOMCTBO JApOoOH 1
95 PaBHubIe pobu 1
96 [TpuBenenue apodeli K HOBOMY 3HaAMEHATEITIO 1
97 Coxkparienue apobeit 1
98 Pemenwue 3a1a4y mo teme «OCHOBHOE CBOMCTBO APOOH) 1
99 CpaBHeHue 1po0eii ¢ OJJMHAKOBBIMU 3HAMEHATENISIMU 1
100 [TpuBenenue apodeii kK 00IMEMy 3HAMEHATEITIO 1
101 CpaBHeHue 1po0eii ¢ pa3HbIMU 3HAMEHATEeNIIMU 1
102 HekoTopsie npyrue npuémsl cpaBHEHUs Apooeit 1
103 IIpencraBiaeHne HaTypalbHbIX yncen ApoOsmu .JleneHue u 1podu 1
104 [IpencraBieHne HaTypaJIbHBIX YUCEN APOOSIMHU 1
105 O060011eHNe U cHCTeMaTH3alns 3HAaHUH. 1
106 KonrtposnbHas padorta no Teme «poldu» 1
107 CroxeHue ¥ BhIYUTaHNuEe Ipo0ei ¢ OTMHAKOBBIMHU 3HAMEHATEIISIMU 1
108 Pemenue 3amau mo teme «CnokeHue U BRIYUTaHUE APOOEi ¢ 1
OJIMHAKOBBIMH 3HAMECHATEIISIMI
109 . 1
CrnoxeHre ¥ BEIMUTAHHUE JPOOCH ¢ pa3HBIMU 3HAMEHATEIISIMH
110 Pemenwne 3amad mo reme «Ciio)KeHUE U BRIYUTAHUE Apo0Oeii C pa3HBIMHU 1

3HaAMCHATCIIIMMA




111 1
JeticTBus ¢ 1poOsMu
112 PemaeMm 3amauu 1
113 CwmenranHas 1poob 1
114 Cro)XeHue U BEIYUTAHHUE 1
115 Brigenenue menoi yactu U3 HempaBUIbLHOU IpoOu 1
116 [IpeacraBnenue cMeaHHONW IpOOU B BUJI€ HEIIPABUIILHOM. 1
117 CrnosxeHre CMeIIaHHBIX Apo0eit 1
118 Brrunranue cMenmanHbIX Apooei 1
119 [TpaBuno yMHOKEHUS ApOOECH. 1
120 1
YMHOKEHHEe ApoOU HA HATYPATHHOE YHCIIO U CMEIIAHHYIO APOOb.
121 Pemenne 3amau
122 N 1
Pa3nbie nefictBus ¢ 1poOsMu
123 Pemraem 3agaun 1
124 B3anmuo oOpaTHbIe uncia 1
125 [IpaBuio penenus apoodeit 1
126 Henenue npobeii 1
127 Paznbie nefictBus ¢ 1poOsMu 1
128 P 1
eIlIeHHE 3aa4d Ha YaCTH
129 Pemenue 3amau no teme «Jlenenue npoderi» 1
130 HaxoxneHne yacT 1eaoro 1
131 Pemenne 3amau nmo teme « HaxoxxmeHne gacT MejIoro 1
132 HaxosxaeHue 11e10ro mo ero 4acTu L
133 1
Pemenue 3agay mo teMe «HaxokIeHue 1eNoro mo ero 4acTu»
134 Pasurle 3agaun 1
135 Pemaem 3HaKoMyto 3a1aqy 1
136 3aauyu Ha OBHKEHUE 1
137 3amaun Ha COBMECTHYIO paboTy 1
138 Pemenue 3agaa 1
139 CrapuHHbIe 337241 Ha IpOoOHU 1
140 N 1
O00011eHNEe U cCUCTEMATH3AllA 3HAHHH.
141 KontposnbHas padorta no teme «JledcTBus ¢ ApoOIMu» 1
142 I'eomeTpuyeckue Tena 1
143 MHororpaHHuKu 1
144 [Tapannenenunen,kyo 1
145 [Tupamuga 1
146 V3mepenus mapauienenure/a 1
147 Enquanne ooséma. 1
148 O6BeM NpsIMOYTOJILHOTO NapajljieNenunea 1
149 Yto Takoe pa3BEPTKU 1




150 Pa3BepTku NpsMOYToIHHOTO MapayIeIenunea U TUPAMHU/IBI 1
151 O0001IeHre U cUCTEMAaTU3aLMs 3HAHUN 1
152 KonTponpHas pabora no teme « MHOTOrpaHHHUKID 1
153 Kax ycTpoeHbI TaOIHIIbI 1
154 Urenue Tabnui 2
155 Kak cocraBisth TaOIHIIbI

156 CronbuaTble TuarpaMMblL,YTEHUE W TOCTPOCHHE JHarpaMm 1
157 KpyroBble guarpaMMpl, YT€HHE KPYTOBBIX JHATPaMM 1
158 Onpoc 00IIeCTBEHHOTO MHEHHSI 1
159 COop u npeacTaBiaeHue 0OMECTBEHHOI'O MHCHHS 1
160 O060011eHIEe U CHUCTEeMAaTHU3alus 3HAHUN 1
161 KonTponbhas pabota no teme: « TaGnuipl 1 1uarpaMMbD) 1
162 CaoiicTBa AeicTBUM 1
163 JleiicTBus ¢ HATYpaJIbHBIMHU YUCIAMH 1
164 Hcrnonp30BaHWE CBOWCTB JEHCTBUI MPU BHIYUCICHUSX. 1
165 Pemenue 3aay no teme « JlelictBus ¢ ApoOIMu» 1
166 Pemenue 3aa4 no teme « JlefictBus ¢ 1po0simu» 1
167 KonTponbnas paboTa 3a Kypc 5 kiacca 1
168 Pemenue 3ama4 mo reme «COBMECTHYIO paboTa 1
169 I'eomeTpryeckuii MaTepuan 1
170 [ToBTOpEHME 1O TeMe « YTIIbD» 1
171 [ToBTOpenue TeMbl « TpeyrolbHUKU U YETHIPEX YT ONbHUKIY 1
172 IToBTOpenue teMsl : « OOBEM napaienenunesa

173 IToBTOpenue no tems! "Jlenumocts yucen" 1
174 IToBTOpeHwue mo Tembl"Pemienne 3aga4.» 1
175 O06001IeHNe U CHCTeMAaTH3alNs 3HAHUH. 1




KanennapHo-temaTudeckoe niiaHupoBaHue 6 Kiacc

Neni/mt HaumeHoBaHue pa3/iesioB, TeM y4eOHOT0 3aHSITHS
IloBTOpEHME
1 IToBropenue. TpeyronbHuky 1 ux Buabl. [IpsMOyronbHUKH. 1
2 CpaBHeHHE TpoOeid. 1
3 CrnoxeHre ¥ BRIYUTAHUE CMEIIAHHBIX JPOOCH. 1
4 Cli0)keHHE M BBIUMTAHUE CMEITAHHBIX IPOOCH. 1
Jlpo0u ¥ NpOLEHTHI
9) UT0 MBI 3HAEM 0 IPOOSX 1
6 OCHOBHOE CBOMCTBO JApOOH 1
7 Beruncnenus ¢ npoosmu 1
8 IIpaBuna neicTBuil ¢ 1poOSIMU 1
9 "MHorostaxusie" 1poou 1
10 Pemenue 3amau 1
11 OcHOBHBIC 3371a41 Ha IpoOH 1
12 Haxoxenue yactu oT uncna 1
13 Haxoxenue ducia 1mo ero 4acTtu 1
14 Kakyro yacTh 0OIHO YHCIIO COCTABISET OT APYroro 1
15 Bxonnas konTponbHas pabota 1
16 UTo TaKoe MpoIeHT 1
17 HaxosxieHne nmporeHTa oT 4rciia 1
18 PemaemM 3a1aun Ha TPOLICHTHI 1
19 Pemenwue 3amau 1
20 CaMoCTOsITeIbHOE PEHICHUE 3a]1a4 Ha TPOIICHTHI 1
21 CronbuaTpie TUarpaMMel 1
22 Kpyrossie quarpamMmmsl 1
23 UreHue 1 NOCTPOCHHE CTOIOYATHIX TUarpaMm 1
24 Pemenue 3amay Ha 1poOH U MPOIICHTHI. 1
25 KonTponbnas paboraNel mo teme: «Jlpobu u mporeHTh» 1
IIpsiMble HA MJIOCKOCTH U B MPOCTPAHCTBE
26 ITepecekaromuecs npsiMble 1
27 [TapannenpHble npsiMble 1
28 PaccTosiHMe Mex 1y napauieIbHbIMU IPSIMBIMU 1
29 PaccrositHue B mpocTpaHcTBe 1
30 Paccrositnme. Pemmenne 3amau. 1
31 Pemenune 3anaq no teme «lIpsiMple Ha MIOCKOCTH U B IPOCTPAHCTBEY 1
32 Kontponbnas pabora No2 o teme: «IIpsimbie Ha TIIOCKOCTH U B TpOoCTpaHcTBe» | 1
JecsiTH4HBIE IPOOH
33 Jlecsitrmanast 3anuck apooeit 1
34 N300pakeHne JecITUYHBIX Apo0ei ToukaMi Ha KOOPIMHATHOM MPsIMOii 1
35 [lepexo OT OAHUX €TMHULL U3MEPEHUS K JPYTHUM 1
36 [TepeBo; OOBIKHOBEHHOM JIPOOH B IECATUIHYIO. 1
37 BbipakxeHue BeTMUUH IPOOSIMH. 1
38 PaBHbIe necsTHUHBIC TpOOH 1
39 CpaBHEHUE U yIIOpsSJOYMBAHUE IECATHYHBIX IpoOe 1
40 Pemenue 3amau o teme: «JlecsTuannie 1poOm» 1
41 KonrtpomnbHas padora Ne3 o teme: «JleciTHuHbIe APOOH» 1
JlelicTBHS ¢ 1eCAITUHYHBIMHU APOOSIMU
42 CrnosxeHue 1ecATUYHBIX Ipodeit 1
43 Brruntanue gecaTHYHBIX ApoOeit 1
44 JeticTBUs ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMU 1
45 Pemenue 3amau 1
46 YMHOxkeHue aecstuaHou apodu Ha 10,100. 1

1000 u 1. JI.




47 Jenenue necarnanoit apodu Ha 10,100, 1
1000 u 1. JI.
48 YMHOXEHHE U JiesieHue aecatuyHoil 1poou Ha 10,1001 1000 1
49 YMHOXKEHHUE AECITUIHBIX IPOOCH 1
50 YMHOXEHHE IeCATHYHON APOoOU HAa HATYPAITBHOE YUCIIO 1
51 Pa3Hbie nelicTBHS C NECATUYHBIMU APOOSIMU 1
52 Pemenue 3agau 1
53 YMHOXKEHUE AECATUIHON TPOOH Ha OOBIKHOBEHHYIO 1
54 Pemenue 3amay «YMHOKEHUE TECATUYHBIX IPOOCH» 1
55 Jlenenne AecATUYHBIX APOOei, KOTJa YaCTHOE BBIPAXKACTCsI JECITUYHOM 1poObio | 1
56 Jlenenue necaTHIHON APOOH HA HATYPAIBHOE YUCIIO 1
S7 Jlenenue necaTHUHOM qpoOu Ha JECATUYHYIO 1
58 Bprumnciienne 4acTHOTO JeCATUYHBIX Ipo0eii B 001IeM ciydae 1
59 Pa3zuble neiicTBUS C IECITUUHBIMU JPOOSIMHU 1
60 Pemenue 3agau 1
61 Jlenenune necaTHUHBIX ApoOCH 1
62 CamocrosTenpHas pabora 1o reme «JledcTBus ¢ ApoOsIMu» 1
63 Kak okpyrisioT necsaTudybie Apodu 1
64 [TpaBusI0 OKpyTIIEHUE NECATHYHBIX po0eit 1
65 Haxosxienne npuOImkEHHOT0 Y4aCTHOTO 1
66 OKkpyrJeHHe JeCITHYHBIX Apobei 1
67 Pemenue 3aay no teme: «JleficTBUS ¢ AECATUYHBIMU JPOOSIMI 1
68 KoHntposbHas padora Ne4 o teme: «JleCTBUS ¢ ACCATUIHBIMU TIPOOSMI 1
OKpYXHOCTb
69 Bsanmnoe pacrnosiokeHne npsiMor U OKPY>KHOCTH 1
70 [TocTpoenne kacarenbHON 1
71 JIBe OKpY>KHOCTH Ha MJIIOCKOCTH 1
712 Touku paBHOyAaNEHHBIE OT KOHIIOB OTPE3Ka 1
73 [TocTpoeHme TpeyronbHUKA 1
74 HepaBeHCTBO TpeyronbHHUKa 1
75 Kpyrubie Tena 1
76 KontpoabHas pabora Ne5 o teme: «OKpyKHOCTb» 1
77 Pemenne 3amau 1
OTHOIEHNS U MPONEHTHI
78 YTo Takoe OTHOIICHHUE 1
79 OTHONIEHUE JIBYX YHCEI 1
80 Jlenenue B JaHHOM OTHOILICHUU 1
81 OTHOIIIEHNE BEINYNH. 1
82 UTo Ha3BIBAIOT MacIITA0OM 1
83 [IpencraBieHne MPOIEHTA AECITUIHON JPOOBIO 1
84 Boipaxkenue 1poOu B mponeHTax 1
85 Pemenne 3anad no teme «IIporieHTHI U TeCATUYHBIE TPOOH» 1
86 BrrancieHne nporeHToB OT 33JaHHONW BeJTMYHHBI 1
87 YBenuueHre U YMEHBIIICHHE BETUYMHBI HA HECKOJIBKO MPOIIEHTOB 1
88 OKpyTrieHne U MPUKUIKA 1
89 CKOJIBKO MPOIIEHTOB OJTHO YMCJIO COCTABIISET OT APYTOro 1
90 Pemenue 3amau 1
91 BrIpaxeHre OTHONIEHUS B TPOLICHTHI 1
92 OxpyrieHue U NpuKuaKa 1
93 Pemenwne 3amad mo reme: « OTHOIICHHSI W TTPOIIEHTHDY 1
94 KonTponbHast padotaNe6 no teme: «OTHOIIEHUS M TPOLIEHTHI» 1
Bripaxxenusi, opMyIisl, ypaBHEHUS
95 MaTemaTH4ecKHue BhIpaKEHUS 1
96 Maremaruueckue npeioKeHust 1




97 YucnoBoe 3HaueHHE OYKBEHHOTO BBIPAYKEHHSI 1
98 Brruncienne 3naueHui OYKBEHHBIX BBIPAKCHUN 1
99 HexkoTtopsie reomerpuaeckue GopMyIibl 1
100 ®dopmyna croumoctd. DopMyra myTu 1
101 Cocrasnenue GopMyI U BEIYUCICHHE IO (hopMyTIam 1
102 Yuciio nu. opmyna JUIMHBI OKPY>KHOCTH. 1
103 Dopmynsl TUIONIAN Kpyra U 00bEéMa 1mapa 1
104 YpaBHEHUS Kak MEePeBO/] YCIOBHs 3a/1a41 HA MAaTEMAaTUYECKHUIA S3bIK. 1
105 Pemenue ypaBHeHHIA. 1
106 Pemenue 3a1a4 ¢ moMoIs10 ypaBHEHUH. 1
107 Pemenue ypaBHeHHIA. 1
108 Pemenune ynpaxsaenuit no reme: «BpipaxkeHus, opMyIibl, ypaBHEHHUS» 1
109 KonTponbnas pabotaNe7 no teme: «BoipaxeHus, popMysibl, ypaBHEHUS» 1
CummeTpust
110 Touka, CUMMETpUYHAsi OTHOCUTENBHO NpsiMoii. CUMMETpUS U PAaBEHCTBO. 1
111 3epKanbHasi CHMMETPUS 1
112 CummerpuyHas Gpurypa. 1
[TpssMOYTOJIbHUK, PABHOOEAPEHHBIN TPEYTOJIbHUK, OKPY>KHOCTh
113 CuMMeTpHs B IPOCTPAHCTBE. 1
114 CuMMETpHsi OTHOCUTENBHO TOUKHU. 1
115 LleaTp cummeTpuu GuUrypsi 1
116 Pemienue 3agau no reme: «CUMMETpUS» L
117 KontponbHas pabora Ne§ no teme: «CUMMETpHSI» 1
eabie yncia
118 Yucna, MPOTUBOIOJIOKHBIE HATYPaTbHBIM. 1
119 MHO0K€ECTBO LIEJIBIX YHCET. 1
120 Psin nenwix yncen. M3o00pakeHue MENbIX Yuce TOYKaMH Ha KOOPAMHATHOM 1
IPSIMOM.
121 CpaBHeHUE U yHOPSA0YMBAHUE LIETIBIX YHCET 1
122 CrnokeHue IByX LIEIBIX YACET OJHOIO 3HAKA, Pa3HBIX 3HAKOB. 1
123 Brranciienne cyMMBl HECKOJIBKHX IIEITBIX YMCETl, BEIYMCIICHUE YMCIOBBIX 1
3HaYeHUH OYKBEHHBIX BBIPRKEHUII.
124 [TpaBuno HAXOXKACHUS Pa3HOCTH JIBYX IIEJIBIX YHCEI. 1
125 Brruncnenue 3Ha4yeHU BBIPAKEHHM, COAECPKALUX ICHCTBUS CIIOKEHUS U 1
BBIYUTAHUS.
126 Borunicnenue 3HaueHn OYKBEHHBIX BBIPAKEHUH. 1
127 YMHOKEHUE LENBIX YUCET 1
128 JleneHue 1enbIx yucesn 1
129 Pasunie geiicTBUS ¢ LEABIMH YHCIaMHU 1
130 Beruncnenue 3Ha4eHnii OyKBEHHBIX BbIpAXKEHUH 1
131 Pemenne 3agau mo treme: «llenpie ancmay 1
132 KontponbHas pabora Ne9 o teme: «llenble uncna» 1
PanuoHajbHbIE YHCIA
133 PaumonansHbIe yncia 1
134 KoopaunatHas npsimast 1
135 N3006paxeHne parioHaIbHBIX YUCEN TOUKAMH Ha KOOPAMHATHOMN MPSIMOM. 1
136 CpaBHeHUE pallMOHAIBHBIX YACEN C TOMOUIbI0 KOOPAMHATHOM NMPSMOIA. 1
137 [TonsiTe Moyns yuca. 1
138 [TpaBuia cinoXkeHus paliMOHAJIBHBIX YUCEJ OHOTO 3HaKa, Pa3HbIX 3HAKOB. 1
139 CBoliCTBa CJI0KEHHUSI, CBOMCTBO HYJISI IPH CIIOKEHUHU. 1
140 BelunTanue panMOHAIBHBIX YHCET. 1
141 YMHOXeHHE U JIeIeHUE palluOHATbHBIX YMCeN, IPaBUila 3HAKOB IIpU YMHOXKeHuHn | 1

JCJIICHHUH.




142 CBOICTBO YMHOKEHUS U IETICHUS. 1
143 Pemenue 3amay mo temMe «Y MHOKCHHE U JICTICHUE PAIIMOHAIBHBIX YHCEI 1
144 IIpuMeps! pa3IMYHBIX CUCTEM KOOPAMHAT B OKPYXKAIOLIEM MUDE. 1
145 YTto Takoe KOOpIUHATHI 1
146 IIpsiMoyroJsibHasi CUCTEMA KOOPAMHAT. 1
147 KoopauHatsl TOUKH. 1
148 Pemienue 3agau no reme: «PanrioHanbHbIe YnCa 1
149 Konrponbnas padora Nel0 mo teme: «PanmoHaIbHbIe YHCTa 1
MHOroyroJibHUKM U MHOTOTPAaHHUKHU 9 4 +14 mpom. ATT.
150 [lapamenenunen. [Tapamienorpamm 1
151 CaoiicTBa mapajuiesnorpaMmma. Bujsl napamienorpaMmMoB. 1
152 Kakoil MHOTOyroJIbHUK Ha3bIBAXOT IPABUIIBHBIM 1
153 O npaBUIbHOM HIECTHYTOJIbHUKE. OKPYKHOCTH M MPABUIBLHBIA MHOTOYTOJIBHUK. | 1
154 PaBHOBEIMKHE U PABHOCOCTABIICHHBIE (DUTYPBI 1
155 [Tnomanes napajenorpaMmma U TpeyrojabHHUKa. 1
156 Pemenue 3anaq no teme «llinomanes napasmienorpaMma U TPEyroJIbHHUKAY) 1
157 IIpusma. [Ipu3mel B apxuTexType. 1
158 [Tapannenenunes. 1
159 Pemenue 3a1a4 no teme: «MHOroyrojbHUKH U MHOTOTPAHHUKN» 1
Muo:xkecTBa. KomOunaropuka
160 MHO0XeCTBO, 2JIEMEHT MHOKECTBA. 3aJaHie MHOKECTBA. 1
161 Brienenne nogMHOXKECTB 1
162 Onepaiuu HaJl MHOKECTBAaMU 1
163 [TonsTne kaccuduranum. 1
164 ITocTpoenue kiaccudukanmia
165 Pemenune koMOMHATOPHBIX 3a7a4 NepedOPOM BapUAHTOB 1
166 Pemenne koMOMHATOPHBIX 33a4 C IOMOILBIO IOCTPOEHUSI IEpEBA BOZMOXKHBIX 1
BapHAHTOB.
167 TeopeTnko- MHOKECTBEHHBIE MO/IETIN HEKOTOPbIX KOMOMHATOPHBIX 3a/1a4 1
IloBTOpPEHME
168 ["omoBast KOHTpOJIBHAS paboTa 1
169 AHaJIn3 KOHTPOJHbHON paboThI 1
170 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
171 [ToBTOpenue mo Teme «JIelcTBUS C NeCATUUHBIMU APOOSMU. » 1
172 IToBTOpenue no reme: « IIpoeHTH 1
173 IToBTOpenue no reme:»/[elcTBUS ¢ pallOHATIBHBIMU YHCIIAMU)) 1
174 IToBTOpenue. I'eomeTpuueckuii MmaTepua. 1
175 O0001IeHne U cCUCTEMAaTU3AIINS 3HAHUI. 1




KasiennapHo-TreMaTnyeckoe MJaHHPOBaHHE 10 reoMeTpHsi 7 KJIacc

No /it Tewma ypoxka Komunuec
TBO
4acoB

HayanbHble reoMeTpruyecKue cBeeHUs

1 Beenenue. 1

2 Toukwu, mpsiMbIe, OTPE3KHU. 1

3 Jly4d u yron 1

4 CpaBHEHHME OTPE3KOB U YIJIOB 1

5 N3mepenune oTpe3koB 1

6 N3mepenue yrioB 1

7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1

8 [eprieHAUKYIISPHBIE IPSIMBIE 1

9 Pemenue 3amaq 1

10 KontpoabHas padora no teme «HauajibHble reoMeTpuyecKue 1

CBeJICHUS»
11 3a4ér no reme «HauanbHble cBegeHU» 1
TpeyrojbHuku

12 TpeyronbHuKH 1

13 IlepBslii mpU3HAK PABEHCTBA TPEYTOJIbHUKOB 1

14 Pemienue 3a1a4 Ha MpUMEHEHUE NEPBOIO NPU3HAKA PaBEHCTBA 1

TPEYTrOJIbHUKOB

15 [lepnenquKymsIp K IpsIMOM. 1

16 Menauanbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA 1

17 CBoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA 1

18 Bropoii npru3Hak paBeHCTBA TPEYTOJIBHUKOB 1

19 Pemienue 3a1a4 Ha MPUMEHEHUE BTOPOTO MTPU3HAKA PABEHCTBA 1

TPEYTOJILHUKOB

20 Tperuit npr3HaK paBeHCTBA TPEYTOJIbHUKOB 1

21 Pemenue 3agad no npusHakaM paBeHCTBA TPEYTOJIbHUKOB 1

22 3a/1auu Ha TOCTPOCHHE. 1




23

3anaun Ha noctpoeHue. OKpy)HOCTh

24 ITocTpoenne nupKyaeM 1 JINHEHKON

25 Pemrenue 3anau Ha mocTpoeHUE.

26 KonTpoabHas padora no teme «IlIpu3Haku paBeHCTBa
TPEyroJbHUKOB

27 AHanM3 KOHTPOJIbHOU paboThl. Permenue 3a1au

28 Pemenue 3amau «TpeyroasHUKM»
IMapaJiesbHbIE TPAMBIE

29 Omnpenenenue napaieabHbIX MPSIMbIX.

30 Omnpenenenne napauienbHbIX MPSIMBIX. [[pu3HaKy mapamuieTbHOCTH
IPSMBIX

31 [Tpu3Haky mapaieaIbHOCTH IBYX MPSIMBIX

32 Pemenue 3a1a4 Ha npUMEHEHNE MPU3HAKOB APaAIICIIEHOCTH ABYX
IPSMBIX

33 OO0 akcmoMax reoMeTpur. AKCHOMa MapaJIeTbHOCTH MPSIMBIX

34 CaoiicTBa napamuienbHbIX MPSIMBIX

35 CaoiicTBa napamieiabHbIX NpsAMbIX. Perenue 3anau

36 Pemrenne 3a1a4 Ha MPU3HAKY MapajuIeTbHOCTH MPSIMBIX

37 Pemenue 3anau. [lpu3Haku napanaenbHOCTH NMPSIMBIX.

38 Pemenue 3anau no teme «lIpu3Haku 1 cBOiCTBa mapanenbHbIX
HPSMBIX)»

39 Pemenue 3anau . [logroroBka Kk KOHTPOJIBHOM padoTe

40 KontpoabHas padora no teme « [lpusnaku napauieJibHbIX
NPSIMbBIX)
CoOTHOLIEHUSI MEKY CTOPOHAMH H YIJIAMH TPeYroJbHUKA

41 CymMma yriioB TpeyrojibHUKa

42 Bremnwmii yron tpeyroiapHuka. TeopeMa o BHEIIHEM YTIUIe
TpeyroJbHUKA

43 Teopema 0 COOTHOMIEHHUSIX MEKAY CTOPOHAMH H YTIIAMU TPEYTOJbHHUKA

44 TeopeMa 0 COOTHOIICHHUSIX MEKTy CTOPOHAMH M YTJIAMH
TpeyrojibHuKa. Pemenue 3agau

45 HepaBeHcTBO TpeyronbHuKa




46

Pemenune 3amau. [lonroroBka k KOHTPOJIBHOU paboTe.

47 KonTtpouabHas padora no teme: «CoOTHOIIEHNE MEKIY CTOPOHAMM
U YIJIAMH TPEYTroJbHUKA)

48 AHanu3 ommO0K KOHTPOIBHON paboTHI

49 Hexkotopsle cBoOlCTBa IPAMOYTOJIBHBIX TPEYTOJILHUKOB

50 Hekotopsle cBolcTBa IPAMOYTOJIBHBIX TPEYTOJILHUKOB. Pemenue
3a1a4

51 [Tpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TPEYTOJbHUKOB

52 Pemenue 3anau o teme «IIpsMOYTosIbHBIE TPEYTOIBHUKI

53 Pemenue 3anau. TpeyroabHUKH.

o4 PaccrosiHue ot TOukM 110 npsimMoi. PaccrosiHue Mex Iy
napaiesIbHbIMUA IPSIMbIMU

55 ITocTpoeHue TpeyroabHUKa 110 TPEM JIEMEHTaM

56 Pemenue 3anau. IloctpoeHue TpeyroiabHUKOB.

57 Pemrenue 3amau Ha mocTpoeHue

58 Pemenue 3anau no reme «TpeyroiabHUKM»

59 Pemenue 3anau. [loaroroBka Kk KOHTPOJILHOM padoTe.

60 TI'onoBasi KOHTpPOJILHAS padoTa

61 Pemenue 3amau
IloBTOpPEHME

62 [ToBTOpenue. HayanbHble reoMeTpruuecKre CBEIEHUS

63 [ToBTopenwue. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB.

64 [ToBTOpenue. PaBHOOEIpEHHBIN TPEYTOJbHUK.

65 IToBropenue. IIpAMOYTOIBHBIN TPEYTOIBHUK.

66 IToropenue. [lapannensHbie npsMbIe.

67 IToBTropenue. Pemienue 3a1a4 o TemMe «rapajuiebHble PSMbIe»

68 IToBropenue. COOTHOLIEHUSI MEXKIY CTOPOHAMU M YTIaMU
TPEyroJIbHUKA

69 [ToBTropenue. Penrenue 3aa4 Ha COOTHONICHNUE MEKIY YTIIIaMH U

CTOPOHAMHU TPCYT'OJIbHUKA.




70

[ToBTOpeHue. 3amaun Ha MOCTPOCHUE




KanengapHo-temaTudeckoe mJiaHupoBaHue 1mo ajredpa 7 kjaacc

No Tema ypoka KomnuectBo
n/n 4acoB
Jlpo0u ¥ MPOLEeHTHI
1 CpaBuenue apo0eit 1
2 Brraucnenus ¢ painoHaIbHBIMU YUCIAMH 1
3 UucaoBble MOCTAHOBKU 1
4 CreneHb ¢ HaTypajIbHBIM [10KA3aTEIEM 1
3) Brluncnenue BbIpaK€HUN CO CTEIICHAMU 1
6 [Tepexos OT MPOIIEHTOB K ACCATUYHON IPOOH U 0OpaTHO 1
7 Pemenue 3aau Ha npoueHTsl. Haxox1eHre NpoleHTa OT Yucia 1
8 Pemenue 3aau Ha npoueHTsl. Haxox1eHre nNpoIeHTa oOT yucia 1
9 CraTucTuyeckre XapakTepUCTUKU: cpeiHee apu(pMeTUYeCcKoe, MOIa, 1
pa3zMax.
10 | IlpumeHEHHUE CTAaTUCTUYECKUX XapaKTEPUCTUK 1
11 | BxoaHasi KOHTPOJIbHAsI padoTa 1
IIpsimasi u o0OpaTHasi NPONOPLHHOHATBHOCTH
12 | AHanu3 KOHTPOJILHOU pabOThI. 3aBUCHMOCTH U (POPMYIIBI 1
13 | Beruucnenus no ¢popmynam 1
14 | [Ipstmast mponOpLUMOHATBHOCTh 1
15 | ObparHas nponopIHuOHATHHOCTD 1
16 | IIpomoprun. Pemenue 3a1a4 ¢ MOMOIIBIO POTIOPITUE 1
17 | IIponopunoHanbHOE JIeIEeHNE 1
18 | Pemenwue 3a1a4 Ha IPOMTOPIIMOHAILHOE JICTICHHE 1
19 | KonrpoabHnas padora no teme «IIpsimast u odopaTHas 1
NPONOPIMOHAIBHOCTHY.
BBenenue B anredpy
20 AHanmm3 KOHTPOJIBHOU paboThl. byKkBeHHas 3armich CBOMCTB AecTBuil Hax | 1
qHUCIaMU
21 | IlpaBmiia npeoOpa3oBaHus OyKBEHHBIX BhIpakeHUH. AnreOpanyeckue 1
CYMMBI
22 | IlpaBmiio npeoOpa3zoBanus mpou3BeaeHus. Korddument nponsseneHus 1




23 | IlpaBmia pacKpbITHs CKOOOK 1
24 | PackpeiTHe CKOOOK 1
25 | IlpuBenenue nogoOHBIX cnaraeMbiX. YucioBoi ko3ddunment 1
26 | IlpuBenenue MogoOOHBIX ClaraeMbIX 1
27 KonTposbHas pabora no teme «BBenenue B ajaredpy». 1
YpaBHeHust
28 | AHanu3 KOHTPOJIBbHOM paboThl. AnreOpanyeckuii cnoco0 pereHus 3aaay 1
29 Pemenue 3amau anredpandeckum criocooom 1
30 | Kopuu ypaBHeHMUS. 1
31 | Pemenue ypaBHenuii. [IpaBuio nepenoca ciaraembix 1
32 | Peurenue ypaBuenuii. [IpuBenenue ypaBHeHus K BUIY ax=h 1
33 | Pemenue ypaBHenuit. OTpaboTKa HABBIKOB PEILICHUs] YpaBHEHUHN 1
34 | Pemenue 3aau ¢ nomouibio ypaBHeHuil. CoctaBieHne ypaBHEHHUs 110 1
YCIIOBHIO 3a]1a4d
35 Pemenue 3aga4 Ha IBUKEHHE C MOMOILBIO YPaBHEHUI 1
36 Perenue 3a1a4 ¢ moMOIIbI0 ypaBHEHU 1
37 | Pemenue 3anau. IlogroroBka Kk KOHTPOJILHOM padoTe. 1
38 | KonrpoabHasi padoTa 1o Teme «YpaBHeHHsD) 1
Koopaunartsl u rpaduxku
39 | AHanu3 KOHTPOJIBHOHN paOOTHI. 1
40 MHOX€ECTBO TOYEK Ha KOOPJAMHATHON MPSAMOMN 1
41 | PaccrositHue MeXIy TOUKaMU Ha KOOPAMHATHOM MpsiMOii 1
42 | HaxoxaeHue IIMHBI OTpe3Ka U KOOPIMHATHI €ro cepeIuHbI 1
43 | MHOX€eCTBO TOYEK Ha KOOPAMHATHOM IJIOCKOCTH. 1
44 | MHOX€eCTBO TOYEK Ha KOOPAMHATHOM MJIOCKOCTH. 1
45 KontponbHas pabota 3a 1 momyroaue. 1
46 | AHanmu3 KOHTPOJIBbHOM paboTHI. 1
47 I'paduku: y=x, y=-x 1
48 | I'paduxn: y=IxI 1
49 | I'paduku 3aBUCHMOCTH Yy=X" U y=X" 1
50 | Emre HeckobKO BaXKHBIX rpadukoB. 3auéT o teme «KoopauHatel u 1
rpaduxm
51 I'paduku BOKpyT Hac 1




52

KonTpoabsHas padora no teme «Koopaunarel u rpaguxn’

CBolCTBA CTENEHHU C HATYPAJbHBIM MOKAa3aTeJIeM

53 | [eneHue creneHell ¢ HATypaIbHBIM ITOKa3aTeIeM

54 | CreneHb cTeneHu

55 | YMHOXeHHe CTeneHel ¢ HaTypajbHBIM [IOKa3aTeleM

56 CreneHb NPOU3BEACHUS U IpOOH

57 | Pemenne koMmOMHATOPHBIX 3a1a4. [IpaBuio yMHOKEHUS.

58 | Pemenne KoMOMHATOPHBIX 3a7a4.

59 | IlepecranoBku. N-daxTopua.

60 | [lepecraHoBKH.

61 | KourpoabHasi pagora no reme: «CBoiiCTBa CTeNeH! ¢ HATYPAJIbLHBIM
MOKa3aTeaeM».
MHoro4/jeHsl

62 | AHanu3 KOHTPOIbHOU paboThl. OTHOUWICHBI U MHOTOWICHBI.

63 | CnoxeHue U BEBIYUTAHWE MHOTOWICHOB. ANreOpandeckasi cymma.

64 | CnoxxeHue v BEIYUTAHWE MHOTOYJICHOB CTOJIOMKOM.

65 | YMHOXEHHE OTHOYWIeHA Ha MHOTOWIEH.

66 | YmporieHne BIpaKeHHIA.

67 | YMHOXEHHEe MHOTOWIEHa Ha MHOTOWIeH. [IpaBriio yMHOXKEHHS.

68 | YMHOXEHHEe MHOTOUYJIEHA HA MHOTOYJICH.

69 | YopouieHne BeIpaKeHHH

70 | ®opmymbl KBagpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

71 | Ilpumenenue GopmMyi KBajpaTa CyMMbI U KBaJpaTa pa3HOCTH.

72 | YrpouieHue BeIpaKeHHH

73 | KourpoabHasi pagora no reme: « MHOro4JIeHbI»

74 | AHanu3 KOHTPOJIbHOW paboThl. Pemenne ypaBHeHU.

75 | Pemenue 3a7au ¢ MOMOIIBIO YPAaBHEHHH C HCIIOJIB30BAaHUEM CXEM.

76 | Pemenue 3a7au ¢ MOMOIIBIO YPAaBHEHUH.

77 KonTtpoabHas padora no teme: «Pemienue 3a1a4 ¢ NoMOIbI0




YPaBHEHHUI».

Pa3znoskenne MHOTO4JI€HOB HA MHOKUTEIN

78 | AHanu3 KOHTPOJIbHOW paboThl. BeiHECEHHE 00IIEro MHOKHUTEINS 3a CKOOKH. | 1
79 Paznoxenue apo6eit. Cokparienue apo0eid. 1
80 | Croco6 rpynmupoBKH 1
81 Paznoxxenne Ha MHOXKHUTEIN CITIOCOOOM TPYIITUPOBKH. 1
82 [Ipumenenue crioco6a rpynmupOBKH. 1
83 | ®opmyna pa3HOCTH KBaJIPaToB. 1
84 dopmyiia pa3HOCTH KBAJIPaTOB U €€ IPUMEHEHHE. 1
85 dopmyiia pa3HOCTH KBAJIPaTOB. Y IPOLIEHUE BBIPAKECHUM. 1
86 | ®opmyia pa3HOCTH U CYMMBI KYOOB. 1
87 ®dopmyna pa3HOCTH U CYMMBI KyOOB U €€ IPUMEHEHHUE. 1
88 | PaznoxeHrne Ha MHOKUTEIU C MPUMEHEHUEM HECKOJIBLKUX CIIOCOOO0B. 1
89 | Pa3noxenue Ha MHOXKHTENHU. Y IPOIICHNE BBIPAKCHHIA. 11
90 | PaznokeHue Ha MHOXKUTENU C MPUMEHEHUEM HECKOJIBKUX CIIOCOOOB. 1
VrpoiieHue BbIpaXeHU.
91 | Pemienuie ypaBHEHHUI C MOMOIIIBIO pa3iokeHust Ha MHOXHTETH. C\p 1
«[Ipumenenmne GopmMyn COKpAIICHHOTO YMHOXKECHHSI».
92 | Pemenne ypaBHEeHHIi ¢ TOMOIIBIO Pa3I0KEHUs HA MHOXKHUTEIH. 1
93 | CamocrostenpHas padora «Pemenne ypaBHESHUI. 1
94 | Heckomnbko 0oJiee CIIOKHBIX TPUMEPOB 1
95 | I'omoBasi KOHTPOJILHAsSI paboTa 1
YacroTra M BEpOATHOCTH
96 OTHOCHTETbHAS YACTOTA CITYIallHOTO COOBITHSI. 1
97 OTHocHTeNbHAS YaCTOTA CIIydailHOTO coObITUsA. CiydaiiHble HCXOBI. 1
98 | BeposTHOCTB CITy9aifHOTO COOBITHSI. 1
99 | BeposITHOCTB CITydaiiHOTO COOBITHS. [IpOTHO3EIL. 1
100 | BeposTHOcTHas mIkana. 1
HTorosoe noBropeHue
101 | MMoBTopenue . /[poOU W MPOIICHTHI. 1
102 | IToBTopenwue. Apodu 1 MPOIECHTHI. 1




103 | IloBTOpenue. YpaBHEHUSI. 1
104 | IloBTOpeHue. YpaBHEHHUSI. 1
105 | IloBTtopenue. KoopauHatel u rpaduk. 1
TemaTnueckoe NIaHUPOBaHMe MO ajaredpe 8 Kiace
No Tema ypoxka KomuuectBo
H/H JacoB
1 IToBrOpenue. YpaBHeHMs 1
2 [ToBropenue. Crenenu. MHOTOWIEHBI 1
3 IToBropenue .OPMyIIbI COKPAICHHOTO YMHOKCHUS 1
Auaredpanyeckne 1poou
4 Uro Takoe anredpandeckas 1poob. 1
3) OcCHOBHOE CBOMCTBO 1po0Ou 1
6 [TprMeHeHre OCHOBHOTO CBOMCTBA IpOOH 1
7 CrioxeHue anredpandeckux apooei. 1
8 BBIYHTAHUE AreOpandecKux Apooei. 1
9 YMHO)KeHue anredpandeckux ApooOe. 1
10 JieJIeHHE anrebpandecKux Apooeii. 1
11 | leiicTBusa anreOpanvdecKuMHU JPOOSMH 1
12 | BxogHast KOHTpOJIbHAs paboTa
13 | IIpeoOpa3zoBaHue BeIpaXKEHUH, COIEpKAIINX alreOpandecKkue Apoou. 1
14 | CamocrosTensHas padota o reme «lIpeoOpazoBaHue BhIpaKEHUN» 1
15 VYrpoiuieHue BeIpaKeHU N 1
16 HaxoxxieHne 3HaueHuil BeIpaXXeHUun 1
17 CreneHsp ¢ LesIbIM IT0KA3aTelIeM 1
18 | CBoiicTBa CTENEHH C IeJIbIM OKA3aTeIeM. 1
19 [IprMeHeHNe CBONMCTB CTENEHHM C LIEJIBIM TTOKA3aTEeIIEM. 1
20 | CamocrosTenbHas padboTa 1mo Teme «CBONCTBA CTEIEHH C IIEITBIM 1
noKaszaresaem»
21 | Pemenue ypaBHEHMI 1 3a71a4 HA ABWKEHHE, TIPOIICHTHI. 1
22 | Pemenue ypaBHEHMI U 33124 Ha KOHIIEHTPAIHIO. 1
23 | 3auer Nel «AnrebOpandeckue apodu 1
KBagpatnbie KOpHH
24 | Anamus 3auéra. 3aa4a 0 HAXOXJICHUU CTOPOHBI KBaJIpaTa. 1
25 | UppanmoHajibHbIE YnCIa 1
26 | Teopema ITudaropa. 1
27 | Ilpumenenne Teopems [Tudaropa npu peniennu 3amaq 1
28 | KBagpaTHblii KOpEHb 1
29 | KagpatHblii KopeHb (areOpandeckuid oIX0/) 1
30 | I'padux 3aBucumoctH y = \x 1
31 CBoliCTBa KBAJIPaTHBIX KOPHEH. 1
32 [TprimeHeHue cBOICTBa KBAJAPAaTHBIX KOPHEH. 1
33 | [Ipeobpa3oBaHus BEIpaskeHUI, CoiepKaluX KBaJpaTHbIE KOPHH. 1
34 | [IpeoOpa3oBaHus BEIpAKEHUH, COMIEPKANIUX KBAPaTHBIE KOPHH C 1
MCMOJIb30BaHUEM (POPMYIT COKpPAIIEHHOTO YMHOXKEHHS
35 | CamocrosTenbHas padbota o Teme «KBaJpaTHbIe KOPHI. 1
36 | Kybuueckuii KOpeHb 1




37 | Pemenue 3a1a4 ¢ KOpHAMHU 1
38 | Bauer No2mo teme «KBagparHbie KOPHU» 1
KBaapaTHble ypaBHeHHs
39 | Ananus 3auéra. Kakue ypaBHeHUs Ha3bIBAIOTCS KBaJPATHBIMU 1
40 | ®opmyna KOpHEH KBaIpaTHOTO YpaBHEHHUSI. 1
41 | Tlpumenenue GpopMybl KOpHEH KBAAPATHOTO YpPaBHEHUSI. 1
42 | Pemenue ypaBHenuii no reme «®opmyiia KOpHEH KBaIpaTHOTO 1
YpaBHEHUSD
43 | Bropas popmyiia KopHel KBaApaTHOTO YpaBHEHUS 1
44 | Ilpumenenune BTopoii (hopMysIpl KOPHEH KBaJIpaTHOTO ypaBHEHHUS. 1
45 Pemenue 3amau mo reme «YpaBHEHUS 1
46 | Pemenue 3a1a4 ¢ COCTaBJICHUEM YpaBHEHHM 1
47 | Pemenue 3aau no teMe «YpaBHeHUs».CamMocTosITeNbHas padoTa . 1
48 | Henomnnble KBaipaTHBIE ypaBHEHHUS 1
49 | AIropuTMm penieHre HeMOJIHbIX KBaAPAaTHBIX YPaBHEHUI 1
50 | PemeHue HEMOJHBIX KBAJPATHBIX ypaBHEHUIN 1
51 | Teopema Buera 1
52 Pemenue 3anau o teme «Teopema Buera» 1
53 dopmyna pas3ioKeHUs KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH 1
54 | PaznoxeHue KBapaTHOTO TPEXUICHA Ha MHOKUTENN 1
55 | [Ipumenenne hopmMyIbl pa3oKEHHUS KBapaTHOTO TPEXUICHA HA 1
MHOKUTEJH
56 | Pemenue 3amau no reme «KBagparHele ypaBHEHUS» 1
57 | Pemenne 3amau. [logroroBka k 3a4€Ty. 1
58 | 3auet Ne3 mo teme «KBajpaTHble ypaBHEHH» 1
CucreMbl ypaBHeHHId.
59 | Ananus 3auéra. JIuHeliHOe ypaBHEHUU C IBYMSI IEPEMEHHBIMH. 1
60 JluHeliHOE ypaBHEHHH C IBYMsI IEPEeMEHHBIMHU. 1
61 | I'paduk JIMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH. 1
62 | IloctpoeHue TMHEHHOTO YPaBHEHUS C IBYMsl IEPEMEHHBIMH. 1
63 | YpaBuenue Bunay = kx + | 1
64 | Pemenue ypaBHenwuii Bunga y = kx + | 1
65 | [loctpoenue ypaBHeHui Buma y = kx + | 1
66 | Cucremsl ypaBHeHUil. Pemenue cucteM ciocoO0OM CI0KEHUS 1
67 | Pemenue cuctem cnocoOOM CI0KEHUs 1
68 | CamocrositenbHas paboTa «PenieHne CUCTEM CITOCOOOM CIIOKEHUS 1
69 | Pemenue cuctem crocoOOM MOICTaHOBKH. 1
70 | CamocrosiTennpHas paboTa «PernieHne CuCTeM CrmocoOOM IMOICTAHOBKI. 1
71 | CamocrostenbHas pabota «PerieHne cucteM cnocoboM MoACTaHOBKM. 1
72 Pemenue 3aa4 ¢ mOMOIIBIO CUCTEM YPaBHEHHUI. 1
73 | Pemenue 3aau no reme «CHcTeMbl ypaBHEHUN». 1
74 | Cucremsl ypaBHeHui. Pernenue 3a1a4. 1
75 | 3agauu Ha KOOPAMHATHON MJIOCKOCTH. 1
76 | Pemmenue 3a/1a4, CBI3aHHBIX C B3AMMHBIM PACIOJI0KEHHUEM MPSMBIX 1
77 Pemenue 3agau. [TonroroBka k 3a4€ty 1
78 | 3auem Nod « Cucmemol ypagreHui» 1
DyHKIUH.
79 | Yrenne rpadukos 1
80 | Yrenue rpadukon. CamocrosiTenbHas pabora 1
81 | Yro Ttakoe hyHKIHSL. 1
82 | I'padux pynkImu 1
83 | [loctpoenne rpadukoB (yHKIHUU 1
84 | CgoiicTBa (hyHKIMH 1
85 | CpoiicTBa (hyHKIHIA 110 TPAdUKY. 1




86 | JIuneiinas ¢ynkmus. [Tocrpoenue pyHKIMU 1o rpaduky 1
87 | IMocTtpoeHue TMHEHHON QYHKITUS . 1
88 | Pacnonoxenue rpaduka mMHeRHON HYHKINU 1
89 | ®dynkums y = k/x u e€ rpaduk. 1
90 | [loctpoenue rpaduka pyHkuuu y = k/x. 1
91 | IMoctpoenue rpadukos. [TogroroBka K 3a4€ry. 1
92 | 3auyer Ne5 «DyHKIUN 1
BeposAITHOCTH M CTATHCTHKA.
93 | CraTuCTHYECKHE XapaKTEPUCTHKHU. 1
94 | CraTucTuyeckne XapakTepUCTUKU 1
95 | I'ogoBasi KOHTPOJILHAsS padoTa 1
96 | BeposTHOCTH paBHOBO3MOXKHBIX COOBITHH. 1
97 | CnoxHbIE SKCIIEPUMEHTBI 1
98 | Pemenue 3aga4 no teme «CII0KHBIE 9KCIIEPUMEHTBI» 1
99 | 'eomeTprueckue BEpOSITHOCTH. 1
100 | Pemenue 3amaq mmo teme «I'eoMeTpHUECKHIE BEPOITHOCTH. 1
101 | 3auem Ne6 «Beposimnocms u cmamucmuxay 1
IToBTOpEHUE
102 | IToBTOopeHme TeMbl «AnredpandecKue Ipoou « 1
103 | IToBTopenue Tembl «KBagpaTHbIC KOPHUY. 1
104 | IToBropenue Tembl «KBagpaTHbie ypaBHEHUS» 1
105 | Pemenue 3amau no teme «KBajpaTHble ypaBHEHHS 1
106 | IToBropenue Tembl «CUCTEMbI YpaBHEHHUI» 1
107 | IloBropenue TemMbl «DYHKIUN 1
108 | [loBropeHue TemMbl «BeposITHOCTh U CTATHCTHKA» 1
TemaTnueckoe IVIAHUPOBAHUE 110 TECOMETPUH 8 ki1ace
Ne Tema ypoka KomnuectBo
n/n 4acoB
1 IToBropenue. [lapamienbHbIe TpsIMBIE. 1
2 IToBTOpenue. TpeyronbHUKN 1
YeTpIpEXyroJbHUKH.
3 MHOTOYTOJTBHUKH 1
4 YeThIpEXYroIbHUKN. 1
5 BxoaHnasi KOHTpoJIbHasi padoTa 1
6 [TapannenorpamM. CBoiicTBa napajuieaorpamma. 1
7 [TpusHaku napauiesorpaMma. 1
8 Pemenue 3amau no teme «llapamnenorpammy» 1
9 Tpanerusi. 1
10 Pemienue 3aad no TeMe «Tpanemms. 1
11 | Pemenue 3ama4 no teme «llapannenorpamm. Tpanenus» 1
12 | lpssmoyronsauk. Pom0. KBazpar. 1
13 | Pemenue 3ama4 no teme «lIpssimoyronsauk. Pom6. KBagpar» 1
14 | Pemenne 3agau. CamocTtosiTenbHas padboTta 1mo Teme «UeThIpexyroJbHuKm» | 1
15 | OceBas u leHTpaJibHas CUMMETPUSL. 1
16 | Pemenue 3a1a4 no reme «4eThIpeXyroabHUKI 1
17 | Pemenne 3agau «Bc€ 0 4eTHIPEXyTroapHUKAX) 1
18 | Pemenue 3agau. [TonroroBka Kk KOHTPOJILHOU paboTe 1
19 | KonTpompHas pabora mo teme «HeThIpEXyronpbHUKH'". 1




20 | AHanu3 KOHTPOJIbHOU paboThl. Iloniane MHOrOyroJbHHKA. 1
IInomans.
21 [Inomane npsiMOyroyibHUKA. 1
22 [Tnomans napajenorpaMma. 1
23 | [Inomane TpeyroibHUKA. 1
24 [Tnomane TpeyroapHuka. Permenue 3amad. 1
25 | [Inomane Tpamenuu. 1
26 | Pemenue 3agay Ha BEIYUCIICHHE TUIOMIACH QUTYD. 1
27 Pemaem 3anaun o reme «Ilnomans huryp» 1
28 | Pemenwne 3anau. CamocTositensHas padora o teme «Ilmomaam» 1
29 | Teopema ITudaropa. 1
30 | Teopema, obpatHast Teopeme [Tudaropa. 1
31 | Pemenue 3amau no teme "Teopema [Tudaropa". 1
32 Pemenue 3amay o teme "Ilmomamu”. 1
33 | Pemenne 3agau. [ToaroroBka K KOHTPOJILHOW paboTe 1
34 | Konmpoavuas paboma Ne 2 no meme "llnowaow Teopema [ughacopa”. 1
ITo100HbIE TPEYTOAbHUKH.
35 Omnpenenenne no100HBIX TPEYTOIbHUKOB. 1
36 | OTHOMmIEHHE TUIOMAEH OJOOHBIX TPEYTOJHLHUKOB. 1
37 | IlepBslii mpu3HaK M01001s TPEYTOJIHHUKOB. 1
38 | Pemenue 3aa4 Ha MPUMEHEHHUE TIEPBOTO MPU3HAKA MTOA00HS 1
TPEYrOJbHUKOB
39 | Bropoii u TpeTuii npu3HaKku moao0us. 1
40 | Pemenue 3a7a4 Ha MPUMEHEHHE BTOPOTO M TPETHETO MPU3HAKA TTOA00HS 1
TPEYrOJILHUKOB.
41 | Pemenue 3aa4 Ha MOJ00ME TPEYTrOJIHHUKOB. 1
42 | Kommpoavuas paboma Ne 3 no meme "lIpusnaxu nooodus 1
mpey20ibHUK08".
43 | Cpennsisi IMHUS TPEYTOJIbHHKA. 1
44 | CBoiicTBO MeIMaH TPEYroJbHHKA. 1
45 | TIponopimoHabHBIE OTPE3KH. 1
46 | IlponopunoHanbHble OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJbHUKE. 1
47 | Pemenue 3a1a4 Ha IPUMEHEHHE TEOPUHU MOJOOHBIX TPEYTOJIbHUKOB. 1
48 Pemenune 3anad no teme «Ilogo0HbBIE TPEYTOTLHUKI 1
49 | CuHyc, KOCHHYC M TAaHT€HC OCTPOTO yIJIa MPSMOYTOJBHOTO TPeyroapHuKa. | 1
50 | 3Hauenue cuHyca, KOCHHYCa U TaHreHca juist yrios 30°, 45°, 60°. 1
51 | CooTHOIIEHHE MEXly CTOPOHAMH U YIJIaMU MPSMOYTOJIBHOTO 1
TPEYroJbHUKA.
52 | Pemienue 3aja4 Ha COOTHOIIEHUE MEX/y YTJIaMU U CTOPOHAMU 1
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
53 | Konmponvnasa paboma Ne 4 no meme "Ilpumenenue noooous k pewenuio | 1
3a0ay"
OKpYKHOCTD.
54 | B3aumHoOe pacroyioxkeHue NpsiMoi U OKPY>KHOCTH. 1
55 | KacarenpHasi K OKpYXHOCTH. 1
56 | Teopema 0 BIHCAaHHOM YTJIE. 1
57 | lenTpanbuslii ron. ['pagycHas Mepa Jyri OKpY>KHOCTH. 1
58 | Teopema 00 oTpe3Kax MepeceKarouXcsi XOp. 1
59 | Pemenue 3agau no teme «l{eHTpanbHBIC M BIIMCAHHBIE YTIIBI". 1
60 | CBoWCTBO OMCCEKTPHCHI yIJIa. 1
61 | CepenuHHBIN TEPICHIUKYIISP. 1
62 | I'omoBasi KOHTpoOJILHAsI paboTa 1
63 | Teopema 0 Touke mepeceueH sl BHICOT TPEYTOJIbHUKA. 1
64 | BnmcanHast OKpy>KHOCTb. 1




65 | OnucanHas okpy>kHOCTh CBOMCTBO OMMCAHHOTO YETHIPEXYTOJIbHUKA. 1
66 CBOICTBO BIMCAHHOTO YETHIPEXYTOJIbHUKA. 1
67 Pemenne 3agau no reme "OKpyKHOCTB". 1
68 | Konmpoavras paboma Ne5 no meme "Oxpyorcnocmsp”. 1
Iloemopenue
69 | [loBTopenue mo remam "YeThIpEXyroapHUK" . 1
70 | Iloemopenue no meme «Ilnowaovy 1
71 | lloemopenue no meme «l1o006HbIE Mpey2onbHUKU. 1
72 | Iloemopernue no meme « OKpYHCHOCHIbY 1




