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H.TIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUA y‘l66HOFO npeamMera

JIn4HOCTHBIE pe3ybTaThl B c(hepe OTHOLIEHWH 00y4yawluxcsi K cede, K CBOeMYy
310POBbI0, K O3HAHUIO ce0si:

OpHEHTalMsT OOYyJaroIMXCS Ha JOCTH)KCHHE JMYHOTO CYACThs, pPEaTN3alMi0 MO3UTHBHBIX
KU3HEHHBIX TEPCIEKTUB, HHUIIMATUBHOCTH, KPEATUBHOCTh, TOTOBHOCTH U CIIOCOOHOCTh K
JTUYHOCTHOMY CaMOOIIPEIIICHHUIO, CTIOCOOHOCTh CTaBUTD LIETU U CTPOUTH KU3HEHHBIC TIJIaHbI,

FOTOBHOCTb U CIOCOOHOCTh OOEcHeuuTh cede MW CBOUM OJM3KUM JOCTOMHYIO JKU3Hb B
MPOLECCE CaMOCTOSATEIbHOM, TBOPUYECKON M OTBETCTBEHHOM JEATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOlmMXCS K OTCTAaMBAaHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO MO3UIIMIO TIO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM TPOIIOTO M HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHH, TYXOBHBIX IIEHHOCTEH M IOCTH)KCHHUI HAIlle CTPaHBI;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIUXCS K CAaMOPa3BUTHIO M CaMOBOCIUTAHHUIO B
COOTBETCTBUU C OOIICUETOBEYECKUMHU IIEHHOCTSIMU M HJeajaMu TPakJaHCKOTO OOIIecTBa,
MOTPEOHOCTh B (PU3NYECKOM CAaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
NESITETFHOCTBIO;

MPUHATAE W peaju3alys IIEHHOCTeW 370poBOTO M 0e30MmacHOro o0pasza »KH3HH, OepekHOe,
OTBETCTBEHHOE€ W  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
TICUXOJIOTHYECKOMY 3JI0POBBIO;

HETIPUSATHE BPEIHBIX MTPUBBIYEK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsSI, HAPKOTHKOB.

JIMYHOCTHBIE pe3yJbTaTrbl B cdepe oTHoleHUiT oOydawmuxca k Poccmm kak K
Poaune (OTevecTBYy):

poccuiickasi HIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHIO POCCUHCKOW HACHTHYHOCTH B
MOJIUKYJIBTYPHOM COLMYME, YYBCTBO MPHYACTHOCTH K HUCTOPUKO-KYIbTYPHOW OOIIHOCTH
poccuiickoro Hapojaa u cyapr06e Poccuu, maTproTus3M, rOTOBHOCTh K CITy>kKeHHIO OTE4ecTBY, €ro
3aIUTE;

yBa)XEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHol, roproctu 3a cBOM
Mawmaapiickuii kpaii, cBoro PoauHy, mpoiuuioe ¥ HacTosiliee MHOTOHAIIMOHAIBHOTO Hapoia
Poccun u Tatapcrana, yBaxkeHHe K TOCYAapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TuMH);

(dbopMHpOBaHHE YBaXXEHHUS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit
denepallid ¥ MapUIICKOMY SA3BIKY, SBJISIONIEMYCSI OCHOBOM POCCHUHCKOM HUIAECHTUYHOCTU M
[JIaBHBIM ()aKTOPOM HAIIMOHAIBHOTO CaMOOTIPEECIICHUS;

BOCIIUTAaHHE YBAXKEHUS K KYIbType, s3bIKaM, TpaaulMsM U OObUasM HapOIOB,
npoxuBaronux B Poccuiickoit @enepanuu u B Peciydnuke TartapcTaH.

JInyHocTHBIe pe3yabTaThl B cepe oTHomeHMIi 00y4alOIIUXCA K 3aKOHY,
rocyJapcTBy U K IPaskIaHCKOMY 00111eCTBY:

IPaXJaHCTBEHHOCTh, TpaXJaHCKasg IO3UIMsS AaKTUBHOTO M OTBETCTBEHHOIO YieHa
poccuiickoro oOIIecTBa, OCO3HAIOLIET0 CBOM KOHCTHTYLIMOHHbIE TIpaBa M 0OS3aHHOCTH,
YBAXKAIOIIETO 3aKOH M  NPABOMOPSJOK, OCO3HAHHO MNPHUHUMAIOIIEr0  TPaJUIIMOHHbIE
HallMOHAJIbHbIE U OOIIeYeIOBeUeCKUEe TYMaHUCTHUYECKHE M JIEMOKpAaTHYECKHE II€HHOCTH,
TOTOBOTO K YYaCTHIO B OOILECTBEHHOM KHU3HH;

MPU3HAHNE HEOTUY)KJAEMOCTH OCHOBHBIX IPaB M CBOOOJ YeJIOBEKa, KOTOPbIE MpPUHAATIEKAT
KaX/J0My OT POKJEHMs, FOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX IpaB M CB0OOJ 6€3
HapyILIEeHHs NpaB ¥ cBOOO1 APYrUX JIUL, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa 1 CBOOOIbI
YeJloBeKa U Ipak/IaHMHA COTJIACHO OOLIENPU3HAHHBIM MPUHIUIIAM U HOpMaM MEKIYHapOIHOTO
npasa u B coorBercTBUM ¢ Koncturynueit Poccuiickoit denepannu, npaBoBas U NOJIUTHYECKAS
I'PaMOTHOCTB;



MHPOBO33PEHHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO  Da3BUTHS HAyKu U
OOIIeCTBEHHON MPAaKTUKHU, OCHOBAaHHOE Ha JHAIOre KyIbTyp, a TaKKe pPasn4HbIX (popm
00IIeCTBEHHOTO CO3HAHUS, OCO3HAHHE CBOECTO MECTA B MOJHUKYJIBTYPHOM MUPE;

WHTEPUOPU3ALIMS LIEHHOCTEH JEMOKPAaTUM M COLMAJIbHOM COJIMJAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLIEHUH B TPYIINE WU COLMAJIBbHONW OpraHu3aluu;

FOTOBHOCTh OOYyYaroIIMXCSl K KOHCTPYKTUBHOMY YYacTHIO B HPHUHITUU PpEIICHUH,
3aTparuBarOminx HMX IIpaBa WU HHTCPCCBbI, B TOM 4YHUCJIC B PA3JIMYHBIX (1)OpMaX 06HICCTB€HHOIZ
CaMOOpraHu3allii, CaMOYIIPaBJIeHUsI, 00IIECTBEHHO 3HAUUMOM 1€ TEIbHOCTH;

MNPUBCPKCHHOCTE HMACAM HHTCPHAIMOHAIMU3MA, IIPY)K6BI, PaBCHCTBA, B3aWMOIIOMOIIHA
HapOJ0B; BOCIIMTAHUC YBAXKHUTCIBHOI'O OTHOIICHHSA K HALITMOHAJIBHOMY JOCTOWHCTBY JIIOIIGfI, nux
YYBCTBaM, pCIIMTMO3HBIM Y6€)KI[GHI/I$IM;

T'OTOBHOCTB 06yqa}01111/1x051 IMPOTUBOCTOATL HACOJIOrMM OKCTPEMHU3MA, HaMOHAIM3MA,
KCGHO(1)06I/II/I; Koppynuuu; AOUCKpUMHHAIWKU 110 COOUAJIbHBIM, PCIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IMPpHU3HAaKaM U JPYI'’M HETAaTUBHBIM COIMAJIBHBIM ABJICHUAM.

JInuHocTHBIE pe3yJibTaThl B cepe OTHOWIEHHH 00y4YAOIMXCH € OKPYKAIIIUMHU
JIIO/IMU:

HPaBCTBEHHOE CO3HAHUE U MOBEJECHHE Ha OCHOBE YCBOEHMS OOIIEUYEIOBEUECKUX LIEHHOCTEMH,
TOJICPAHTHOT'O CO3HAHHWA W NOBCIACHHUA B INOJUKYIBTYPHOM MHPE, TOTOBHOCTHU U CHOCOOHOCTH
BC€CTU AHAJIOT C APYTrMMHU JIIOJAbMH, JOCTUTAaTh B HEM B3aMMOIIOHMMAaHH, HAXOANUTh O6HII/Ie neiaun
U COTPYAHHUYATh 1A UX OOCTHUIKCHMHA, CIOCOOHOCTD MMPOTHUBOCTOATE UACOJIOTHU DKCTPEMU3MA,
HanmnoHaJIn3Ma, KCGHO(i)O6I/II/I, JUCKpUMHHAIIMKM 110 COLOUAJIbHBIM, PCIUTHUO3HBIM, PACOBBIM,
HallMOHAJIbHBIM ITPpHU3HAaKaM U JPYI'’M HETaTUBHBIM COIIMAJIBHBIM SIBJICHUSM

MPUHATHE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXUTEIbHOE U JT0OpOXkKenaTeabHoe
OTHOILIEHHE K JPYroMy YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

CIOCOOHOCTh K CONEPEXUBAHUIO U (POPMUPOBAHUE MO3UTUBHOTO OTHOILIEHMS K JIFOJSIM, B TOM
qyciae K JMIaM C OrPaHMYEHHBIMM BO3MOXKHOCTSAMHU 3/0pOBbS W HHBAINIAM; OEpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3MUYECKOMY M ICHUXOJIOTMYECKOMY 370POBBIO
APYrUX JI0JIel, yMEHHEe OKa3bIBaTh MEPBYIO IOMOILb;

(dopMUpOBaHHE BBIPAKEHHOM B TIOBEACHUM HPABCTBEHHOW IIO3MLIUMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATENBHOMY BBIOOpY 100pa, HPaBCTBEHHOIO CO3HAHMs W IOBEJIEHHs Ha
OCHOBE YCBOEHMs OOLIEUeIOBEYECKUX LEHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, A0Jra,
CIPaBEAIMBOCTH, MUJIOCEPUS U APYKEITIOOUS);

pa3BUTHE KOMIIETEHIIMH COTPYIHHYECTBA CO CBEPCTHUKAMM, JAETbMH MIIAJIIEr0 BO3pacta,
B3pOCIBIMU B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEN0BATENbCKOM,
IIPOEKTHON U IPYTUX BUJAX EATEIbHOCTH.

JIn4HOCTHBIE pe3y/abTaThbl B c(epe OTHOLICHHI 00y4alIMXCA K OKPY/KAIOLIEMy
MHUPY, *KUBOH NPHPO/eE, Xy10:KeCTBEHHON KYJIbType:

MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAUUMOCTH
HayKd, TOTOBHOCTb K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BIAJEHHUE JOCTOBEPHOM
uHpopManuel 0 MepeioBbIX JOCTHKEHUAX U OTKPHITHSIX MHUPOBOM M OTEUECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpPaA U OOIECTBa;

TOTOBHOCTb M CIIOCOOHOCTH K 0O0pa3oBaHHIO, B TOM 4YHCJIE€ CaMOOOpa3oOBaHHUIO, Ha
NPOTSHDKEHUM BCEH JKU3HHU; CO3HATENbHOE OTHOIIEHHWE K HENpPEephIBHOMY O0pa30BaHMIO Kak
YCJIOBHIO YCTIEHIHOM MPOo(ecCHOHANBHOM 1 00IIECTBEHHO e TeIbHOCTH;

9KOJIOTHYECKasi KyJIbTypa, OepexHOe OTHOIIEHHUs K POJHOM 3emiie, MPUPOJHBIM OorarcTBam
Poccun,Tarapcrana 1 Mupa; NOHMMAaHHE BIIMSHUS COLMAJIBHO-DKOHOMHMUYECKUX IPOLECCOB Ha
COCTOSIHUE TPUPOJAHON M COLMAIBHON Cpeabl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPHUPOJIHBIX
pPECYPCOB; YMEHHUS U HaBBIKM Pa3yMHOIO NPHUPOIOIOJIB30BAHUS, HETEPIUMOE OTHOIIEHHE K
NEUCTBUSAM, MPHUHOCALIUM Bped SKOJIOTUH;, HpUOOpPETEeHHE OIbITa 3KOJIOTO-HAIPABICHHOM
NESITEIBHOCTH;

ACTETUYECKOE OTHOIIEHUS K MHUpPY, TOTOBHOCTb K OCTETHUECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.



JInyHOCTHBIE pe3yabTaThl B c(epe OTHOLIEHUH OO0yYalIIUXCA K CceMbe H
POIMTEJISIM, B TOM YHCJIe MOATOTOBKA K CeMeiiHO KU3HU:

OTBETCTBEHHOE OTHOIIEHUE K CO3JaHUIO0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHSATHUS LIEHHOCTEH
CEMEIHOM KHU3HU,

MIOJIOKUTETBHBIA 00pa3 ceMbH, POAUTENLCTBA (OTLIOBCTBA U MATEPUHCTBA), HHTEPUOPHU3ALIUS
TPaJULIMOHHBIX CEMENHBIX IEHHOCTEM.

JInuHOCTHBIE pe3ybTaThl B cdepe OTHOUIEHUN O0y4YalOIIUXCS K TPyay, B cdepe
COIHATBHO-IKOHOMUYECKHUX OTHOIIEHUIA:

yBa)KCHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3alTUTE CBOCH COOCTBEHHOCTH,

OCO3HAHHBIN BBIOOP Oymymiedl mpodeccHu Kak IMyTh W CHOCO0 peaim3amnuyd COOCTBEHHBIX
KU3HECHHBIX TUTAHOB;

FOTOBHOCTh OOydJalImuXcs K TPYAOBOM MpodecCHOHATbHOM NIeATeThHOCTH KaK K
BO3MOXHOCTH  y4aCTHSl B  PENICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00I1IIeHaIIMOHATBHBIX MTPOOJIEM;

MOTPEOHOCTh TPYAMUTHCS, YBOKECHUE K TPYAy W JIIOIIM TpPYyHAa, TPYAOBBIM IOCTHKCHHSIM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K pa3HbIM BHUAAM TPYAOBOM
NEeSITENHHOCTH;

TOTOBHOCTh K CaMOOOCTY)KMBAHHWIO, BKJIOYas OOy4YeHHWE W BBITIOJHEHUE JOMAIITHUX
o0s3aHHOCTEIN.

JIn4HOCTHBIE pe3y/ibTaThl B chepe GPU3MIECKOro, MCUX0JI0rHYECKOr0, COUAIBLHOI0
U aKaIeMHU4Y€eCKOro 0J1aronoy4unsi 00y4arumuxcs:

(br3uIecKoe, YIMOIMOHAIBHO-TICHXOJIOTHYECKOE, COIMAITLHOE 01aronoryane o0yJaronuxcs B
KU3HU 00pazoBaTeIbHON OpraHU3aIiy, OUTYIIEHHE AeTbMU 0€30IaCHOCTHU U MCUXOJIOTHYEeCKOro
koMmdopTta, nHGOpMAITMOHHONW 0€30MMaCHOCTH.

IInanupyeMble MeTanpeaMeTHbIE Pe3yJIbTAThl 0CBOEHHUS

MeranpeaMeTHbIE  PE3yJabTaThl OCBOCHUS OCHOBHOW 00pa30BaTEIBHOM IMPOrpPaMMBI
OTpaXaroT:

1) yMmeHHe caMOCTOATEIbHO OMNPENENATh LETU JAEATEIbHOCTH W COCTaBIISITH IUIAHBI
NESITeNIbHOCTH;  CaMOCTOSTEIbHO  OCYIIECTBIISITb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JUIsl IOCTHKEHUS MOCTABICHHBIX LIeNei
U peau3alliy IUIaHOB JIeATEIbHOCTHU; BEIOMPATH YCICIIHbIE CTPATETUH B PA3JIMYHbBIX CUTYAIUSX;

2) yMeHHe NpOAYKTUBHO OOIIAThCA M B3aHMOJCHCTBOBATH B IPOILIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JIEATENBHOCTH, 3(PPEKTUBHO
paspemiatb KOHQIUKTHL;

3) BnaJeHHE HABBIKAMHU IIO3HABATENHHOM, Yy4EOHO-HCCIENOBATENBCKOW M MPOEKTHOM
NESITeNbHOCTH, HaBBIKAMHU  pa3pellieHuss MpolieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3InYHBIX
METO/I0B TIO3HAHMS,

4) TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOM HH(OPMAIIMOHHO-TI03HABATEIHLHOM
NEeSITeNLHOCTH, BIIAJICHHE HaBBIKAMH TONY4YeHHs] HEOOXOAMMOW uHGOpMaIlMu U3 cloBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HHPOPMAIIH, KPUTHUECKU
OIICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIINIO, TIOJTYYAEMYIO U3 PAa3INYHBIX HCTOYHUKOB;

5) yMeHHMe WCMONb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
texHonoru#t (nanee - UKT) B pereHr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIHOHHBIX
3ama4y ¢ coOmoeHueM TpeOOBaHUN HOPrOHOMHKH, TEXHUKM O€30MacHOCTH, TUTHEHBHI,
pecypcocOepexeHus, MPaBOBLIX U 3TUYECKIX HOPM, HOPM HH(POPMAIIMOHHOMW O€30TIaCHOCTH;

6) yMeHUE OTPeeNATh Ha3HaueHNE U (DYHKIIUU PA3IUYHBIX COIUATBHBIX HHCTUTYTOB;

7) yMeHuE CaMOCTOSITEIbHO OLEHHWBATh M TNPUHUMATh PELICHUS, OMNpEeIesIolIne
CTPATETUIO MOBEACHMUS, C YUETOM IPa’KJJaHCKUX U HPAaBCTBEHHBIX LIEHHOCTEHH;



8) BiaseHue S3bIKOBBIMU CPEJICTBAMU - YMEHME SICHO, JIOTUYHO U TOYHO M3JIaraTrb CBOIO
TOYKY 3PEHMSI, UCII0JIb30BAThH aJICKBATHBIE S3bIKOBBIE CPEJICTBA;

9) BinajgeHuWe HABBIKAMH MO3HABATEIBHON pEe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, I'PAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX ITI03HABATEJIbHBIX 33734 U CPEACTB UX JOCTHIKEHUS.

MertanpeameTHble pe3yibTaTbl OCBOEHUS OCHOBHOM 00pa30oBaTENbHON MpOrpammbl
MPEJCTaBIICHBI TPEMSI IPYIIIIaMU YHUBEPCATbHBIX yueOHbIX aercTBuil (YVY ).

1.PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eHCTBUSA

BbinyckHHUK HayuuTCs:

CaMOCTOSITENIBHO ONPEIENATh LIeNH, 3aaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
ONPEENUTh, YTO L€ JOCTUTHYTA;

OIICHMBAaTh BO3MOJKHBIE MOCJEACTBUS JOCTHKEHHUS IOCTABICHHON LENHU B JESITEIbHOCTH,
COOCTBEHHOM >KM3HH M JKU3HHU OKPYXKAIOUIUX JIFOJIeH, OCHOBBIBAsICh HA COOOpPaXXKEHUSIX 3TUKU U
Mopau;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATEIHHOM JEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

OIICHMBATh PECYPCHI, B TOM YHCIIE BpEMs U Apyrue HemaTepuaibHbIe PECYpChl, HEOOX0AUMbIE
JUIS TOCTHYKEHUS TIOCTaBJICHHOM 11eNH;

BBIOMpATh NYyTh JOCTHIXKEHHUS LENH, IUIAHUPOBaTh peEIIeHHE [OCTABJIEHHBIX 3ajad,
ONTUMM3HPYS MaTepHalIbHbIE U HEMaTepHallbHbIE 3aTPaThI;

OpraHu30BbIBATh A(PGEKTUBHBIA IMOUCK PpPECcypcoB, HEOOXOIUMBIX M JTOCTHXKEHUS
MMOCTaBIICHHOM IIENIH;

COTIOCTABJIATH MOJTYUYEHHBIN pe3ylbTaT AeATeIbHOCTH C IOCTABJICHHON 3apaHee LEJIbIO.

2.11o3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUs

BbINMyCKHUK HAYYUTCS:

UCKaTh M HAXOAUTh OOOOIIEHHBIE CIMOCOOBI pelleHus 3aJady, B TOM 4YHCIE, OCYIIECTBIAThH
pa3BepHYTHI WH(POPMAIMOHHBIM IMOMCK M CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIC U
MMO3HABATENIbHBIC) 331a4H;

KPUTHYECKH OLEHUBAaTh M HWHTEPNPETHUPOBaTh HMHPOPMAIMIO C pPa3HbIX MO3UIIMIA,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUHS B UHHOPMALIMOHHBIX HCTOYHUKAX;

WCIIOJb30BATh  PA3JIMYHBIE MOJIEIbHO-CXEMAaTUYECKHE CpEeAcTBa JUIS  IMPEACTaBJICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUM, a TakKe NPOTUBOPEUM, BBISBICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

HaxoJIUTb U TPUBOJIUTh KPUTHYECKHUE apryMEHThl B OTHOLUEHHUM ACUCTBUH MU CYXKICHUI
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCHUTBCSI K KPUTUYECKUM 3aMEUYaHUsSM B OTHOIICHUHU
COOCTBEHHOTO CY)KJIEHUS, pacCCMaTpUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJUTh 32 PaMKU Y4eOHOTO TMpeAMeTa M OCYHIECTBIIATH LIEJICHANPABICHHBINA TMOUCK
BO3MOXHOCTEH ISl IIMPOKOT0 MEpEeHoca CPeICTB U CIOCOO0B IEHCTBUS;

BBICTPaMBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAsI OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

MEHSTh U YAEPKUBATh Pa3HbIC NO3ULUHU B IO3HABATEIILHON J€ATEIbHOCTH.

3.KoMMyHUKaTHBHbIe YHHBepcaJlbHble Y4eOHbIe AeiicTBUSA

BpInycKHUK HAYYHTCSH:

OCYILECTBIIATh JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHOM OpraHu3alluy, TaKk U 3a €e MpejaenaMu), MoAOHpaTh MapTHEPOB JUIs
JIeTIOBOM KOMMYHMKALIMU HCXOJ U3 COOOpaKeHUI pe3yabTaTHUBHOCTH B3aMMOJEHCTBUS, a HE
JIMYHBIX CUMIIATHIA;

IIPU OCYIIECTBICHUU TPYNIOBOI pabOThl OBITh KaK PYKOBOJHUTEIEM, TaK U WICHOM KOMaH/bI
B pPa3HbIX POJISIX (FeHepaTop uael, KPUTUK, UCIIOTHUTENb, BEICTYIAOUINH, SKCIEpPT U T.1.);

KOODAMHUPOBAaTb W BBHINOJHATH paboOTy B YCIOBHUAX pPEaIbHOTO, BHUPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



pPa3BEpPHYTO, JOTHUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C MCIIOJIb30BAHUEM aICKBATHBIX
(YCTHBIX M MIMCbMEHHBIX) S3bIKOBBIX CPE/CTB;

pacro3HaBaTh KOH(M)IMKTOT€HHBIE CHUTYallud M MPEeNOTBPAIIaTh KOH(PIUKTH 10 UX aKTHBHON
¢a3pl, BHICTpaMBaTh JENOBYI0 W 00pa30BaTENbHYIO KOMMYHHKALMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHUH.

IIpenmeTHbIe pe3yJIbTaThI
Wzyuenne npeametHoit ob6mactu "MaremaTika u nHpopMaTuKa' oOecreunBaeT:
c(OPMHUPOBAHHOCTH MPEACTABICHUNA O COIMUAIBHBIX, KYIBTYPHBIX M HCTOPHYECKUX (PaKTOpax
CTaHOBJICHUS] MATEMATHKH U MH(POPMATHKH;
c(OPMHUPOBAHHOCTH OCHOB JIOTHUECKOTO, AITOPUTMHUYECKOTO U MATEMATHUECKOTO MBIIICHHS;
c(OpMUPOBAHHOCTh YMEHHUI NMPUMEHATh MOTYYEHHbIE 3HaHUS MPU PELICHUH pa3INYHbIX 33/]a4;
c(OpPMUPOBAHHOCTh MPEJCTABIECHUI O MaTeMaTHKE KaK 4acTU OOIIeYeT0BEYEeCKON KYJIbTYpHI,
YHUBEPCAJIbHOM $SI3bIKE HAayKH, MO3BOJISIOLIEM OMMCHIBATh M U3y4yaTh pEalIbHbIE IMPOLIECCHl U
SIBJIICHUS
c(OpMUPOBAHHOCTH IpeacTaBieHuld o poiau uHpopmatuku 1 UKT B coBpemeHHOM 00111eCTBE,
MTOHMMAaHHE OCHOB IIPABOBBIX ACMEKTOB MCIIOJIb30BAHMSI KOMIIBIOTEPHBIX MpOrpamMMm U paboThl B
WNHtepHere;
c(OpPMUPOBAHHOCTh MPEJCTABICHUH O BIMAHUM WH(GOPMALMOHHBIX TEXHOJOTHMH Ha >KU3Hb
YyeloBeKa B OOIIECTBE; TOHMMAaHHWE COLHUAIbHOIO, 3KOHOMHYECKOIO, TMOJUTHYECKOTO,
KYJIbTYPHOTO,  IOPHJWYECKOTO,  MPUPOJHOrO,  IPrOHOMHUYECKOrO,  MEAMIMHCKOTO U
(bU3MOJIOrMYEeCKOro KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTHIA;
MPUHATHE 3TUYECKUX aCMeKTOB HH(OPMAIMOHHBIX TEXHOJOTHUH; OCO3HAHHE OTBETCTBEHHOCTH
JOeH, BOBJIIEYEHHBIX B  CO3JaHME€ M  HCIOJb30BaHME HH(MOPMALMOHHBIX  CUCTEM,
pacrpocTpaHeHre HHPOPMALIUH.
[IpeameTHBIC pe3ynbTaThl HM3YyUEHUS NpeaMeTHON obnactu "Marematnka u uHpopmaTuka"
BKJIIOYAOT IIPEMETHBIE PE3YJIbTaThl U3yUEHUs YUEOHBIX MPEAMETOB:

Ba3oBblii ypoBenb 10-11 kiaccel

"Maremaruka" (BKJIIOUYas anreOpy M Hadaja MaTeMaTHYeCKOro aHaju3a, FTEOMETPUI0) -
TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS 0a30BOTO Kypca MaTeMAaTHKH OTPAYKAIOT:

1) chopMupOBaHHOCTH MIPEACTABICHUI O MaTEeMAaTUKE KaK YaCTH MUPOBOM KyJIbTYphl H O MECTE
MaTeMaTHK{d B COBPEMEHHOW ITUBUJIM3AIMH, O CIIOCO0AX OMUCAHUS HAa MATEMaTUYECKOM SI3bIKE
SIBJICHUH peabHOTO MHUPAa;

2) chopMHUpPOBAHHOCTh MPEJACTABICHUNA O MaTEeMaTHYECKUX IMOHATHIX KaK O BaKHEHIIMX
MaTeMaTHYECKUX MOJICIISX, MMO3BOJISIOIINX OMKMCHIBATh U U3y4aTh Pa3HbIC MPOIECCHI U SBJICHUS;
IMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHUYECKOTO IMTOCTPOCHUSI MATEMAaTHUYECKUX TEOPHI;

3) BiIajgcHUE METOJAMH JOKA3aTelIbCTB W aJTOPUTMOB pEIICHUS;, YMEHHE HX HPHUMEHSITD,
MIPOBOJIUTH JI0OKA3aTEIIbHBIC PACCYXKICHUS B X0JI€ PEIICHUS 33]1a4;

4) BiaJeHUWE CTAaHIAPTHBIMH TPUEMaMH PEHICHUS PAIMOHAIBHBIX M HPPAMOHAIBHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYCCKUX YpPAaBHCHUH W HEPABCHCTB, MX CHCTEM;
MCIO0JIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM UHKCJIE JAJIS MOMCKA MYTU PelleHus ’
WJUTIOCTPAIINH PEIIeHUs YPaBHEHUN U HEPABEHCTB;

5) chopMHUpPOBAHHOCTh TIPEACTABJICHHH OO0 OCHOBHBIX TOHATHIX, HJIEIX W METOoJax
MaTeMaTHYeCKOTO aHAJIN3a;

6) BJIaJicHWEC OCHOBHBIMHM TOHATHSAMH O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPHUUYCCKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; c(hopMHUpPOBAHHOCTH YMEHHUS paclo3HaBaTh HA YepTexkax,
MOJENSAX M B peallbHOM MHpE TeoMeTphueckue (GUrypnl; MpUMEHEHHWE U3YYEHHBIX CBOMUCTB
reoMeTpuueckux ¢Guryp u GopMyn Ui pEUIeHUS TEOMETPUUYECKHX 3afady u 3aJad ¢
MPAaKTUYECKUM COJIEp>KaHUEM;

7) chopMHpPOBAHHOCTH TPEJICTABICHHUI O MPOIECCaX U SBICHUSIX, UMEIONINX BEPOSITHOCTHBIN
XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B pPEATbHOM MHpE, 00 OCHOBHBIX MOHSITHUSX



JJIEMEHTAPHOM TEOPUM BEPOSTHOCTEH; YMEHHUM HaxXOAUTh U OLEHUBATH BEPOSATHOCTHU
HACTYIUIEHUsI COOBITUM B MPOCTEUIINX MPAKTUUECKUX CUTYaALUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4aiiHBIX BEJINYUH;

8) BiajeHHWE HABbIKAMU HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIPH PELICHUU
3a/ad.

«IIpobeMHO-pyHKIMOHAIbHBIE Pe3yJIbTAThD)

I. BeimycKHUK Hay4uTCst

Jist MCTIONB30BaHUs B TIOBCEIHEBHOW KM3HH U 00ECIICYEHUSI BO3MOKHOCTH YCTIEITHOTO
MPOJIOJDKEHUsT 00pa3oBaHUsl IO  CHEHUAJBHOCTSIM, HE CBA3aHHBIM C [PUKIAIHBIM
HCII0JIb30BAHUEM MaTEeMaTHKU

1I. Buinycknuk nomy4um 603MONCHOCIb HAYYUMbCS

Mna pazeumusi mvluiieHus, UCHOIL306AHUS 6 NOBCEOHEGHOU JICUSHU U ObecnedeHus
B03MOJICHOCIU YCNEUWHO20 NPOOOICEHUs. 0OPA3068AHUL NO CHEYUATbHOCMAM, He CEA3AHHbIM C
NPUKIAOHBIM UCNONb308AHUEM MAMEMAMUKU

dnemenmovl meopuu MHOIHCECME U MAMEMAMUYECKOU JIO2UKU

. BeimycKHUK Hay4duTCst

O OnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHSIMHU: KOHEYHOE MHOKECTBO, DJIEMEHT
MHO>KECTBA, MOJAMHOECTBO, IepeceuyeHre U 00beIMHEHNE MHOXKECTB, YNCIIOBbIE MHOYKECTBA Ha
KOOPAMHATHOU MPSIMOM, OTPE30K, NHTEPBAIL;

O omnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSMHU: YTBEPKAECHUE, OTPHUIIAHHE
YTBEPKICHUS, UCTUHHBIE U JIO)KHBIE YTBEPXKACHMS, NMpPUYUHA, CIIEJCTBUE, YACTHBIM cCiydaid
o01Iero yrBep>KIeHHsI, KOHTPIPUMED;

O HaxXoJUTh IepeceyeHrne U OOBEAMHEHHE JBYX MHOXECTB, MPEICTaBICHHBIX
rpadu4IecKy Ha YUCIOBOU MIPSMOIA;

O CTPOUTb HA YUCJIOBOM NPSAMON MOAMHOXKECTBO YHMCIOBOIO MHOXKECTBA, 3aJaHHOE
IIPOCTEHIINMH YCIOBUSAMU;

O pacrio3HaBaTh JIOKHbIE YTBEP)KJICHHsI, OLIMOKU B PacCyXJIEHHSIX, B TOM
YHCJIE C UCTIOIb30BAaHUEM KOHTPIIPUMEPOB.

B moBceHEBHOM KU3HU U IIPH U3YYCHHUH JIPYTHX MPEIMETOB:

O UCII0JIb30BaTh YKCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MPSMOM JJIs OIMHMCAHUS
PCAIbHBIX ITPOLIECCOB M SIBJICHUH;

IIPOBOIUTH JIOTHICCKUE PACCYXKICHUS B CUTYaIlUsAX MTOBCETHEBHOM KU3HU

11. BuinyckHuk nouy4um 603MONCHOCHb HAYYUMbCS

—  Onepuposamp NOHAMUAMU: — KOHEYHOe  MHOJICECMB0, JIeMeHm  MHONCeCmad,
NOOMHOMCECMB0, nepecedenue U 00beOUHEHUEe MHONCECME, YUCLOBble MHONCECMEd HA
KOOPOUHAMHOU — NPAMOU,  OMPE30K, UHMEPBEANL, NOIYUHMEPBAL, NPOMENCYMOK  C
BLIKOJIOMOL  MOYKOU, 2paguueckoe NpeoCmasienue MHONCECME HA KOOPOUHAMHOU
NAOCKOCU,

—  Oonepuposamv NOHAMUAMU: YMEEPIUCOeHUe, OMPUYAHUE YMEEPIUCOCHUS, UCTUHHbIE U
JIOJICHbIE YMBEPIHCOCHUS], NPUYUHA, CleOCmEUe, YACMHBLU CyHall 00ue2o ymeepicoeHusl,
KOHmMpnpumep;

—  npogepsimb NPUHAOLEIHCHOCHb INEMEHMA MHONCECMBY,

—  HaxoOumv nepeceueHue U 00bEOUHEHUEe MHONCECMS, 6 MOM UUcie NPeoCmAaBIeHHbIX
epaguuecku Ha YUCI080U NPAMOL U HA KOOPOUHAMHOU NJIOCKOCMU;

—  nposodums  OoKazamenvHvle  pACCYHCOeHus Ol 0OOCHOBAHUA — UCIUHHOCU
VMBepAHCOeHU.

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos.:
—  UCNONb308AMb YUCI0BblE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
nI0CKOCMU O/ ONUCAHUSL PEANbHBIX NPOYECCO8 U A8NEeHUl;



nposooUMb O0KA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU JICU3HU, NpU
peutenuu 3a0a4 u3 Opy2ux npeomemos

Yucjia 1 BbIpaKeHHUA

|.BpIMyCKHUK HAy4YnThCS

0 OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMU: II€JI0€ YHCIO, AETUMOCTb YHUCEl,
OOBIKHOBEHHAs JIpO0b, NECATUYHAS IpOOb, pPalMOHAIBHOE YHCIO, MPUOMIKEHHOE 3HAYCHHE
9Hcia, 4acTh, JIOJIA, OTHOUICHHWE, TPOLEHT, MOBHIINICHWE W TOHIKEHHE Ha 3a/JlaHHOE YHCIIO
MPOIICHTOB, MacIITao;

O omepupoBath Ha  0a30BOM  ypOBHE  MOHATUSMHU: JiorapudM  UHUCIa,
TPUTOHOMETPHUYECKAsi OKPY>KHOCTb, TPaJyCHasi Mepa yriia, BeTUYMHA YTJa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHUHYC, KOCHHYC, TAHT€HC M KOTAaHTEHC YIJIOB, UMEIOIINX
MIPOU3BOJIbHYIO BEITHUUHY;

U BBIIIOJIHATH apI/I(bMCTI/I‘-IGCKI/Ie ﬂeﬁCTBHﬂ C OCJIBIMU U pallTMOHAJIBHBIMU YHCJIaAMU;

U BBITIOJIHATh HECJOXHBIE MPeoOpa30BaHUS YUCIOBBIX BBIPAKEHUH, COAEpIKAIINX
CTENEHU YUCEJ, TUOO0 KOPHU U3 YUCEI, TUOO JToTapruMbl YHCEIT,

0 CpaBHHBATh PAIMOHATLHBIC YHCIIA MEXK Ty COOOH;

U OLCHUBATDb U CPABHHUBATH C pallMOHAJIBbHBIMHA YHUCJIIAMH 3HAYCHUS L ECIIBIX cTeleHen
qucell, KOpHEN HaTypajJbHOM CTENEeHU U3 Yncel, Jorapu(pMoB YKcen B IPOCTHIX CIyYasx;

U n300paxkaTh TOYKAMU Ha YUCJIOBOM MPSIMOM LieNble U palliOHaIbHbIE YHCTIA;

U n300paxkaTh TOUKAMM Ha YHCIOBOW NPSAMOM LENble CTENEHU 4YHCel, KOPHU
HaTypaJIbHON CTENEeHU U3 YHUCEJl, JIOTApHU(PMBbI YUCEN B IPOCTHIX CIy4asx;

U BBITIOJIHATh HECJOXHBIE MpeoOpa3oBaHUs LEIbIX U JPOOHO-palOHATIBHBIX
OYKBEHHBIX BbIPa’KEHUM;

0 BBIp@XaTh B MPOCTEHINNX CIIydasX H3 PABEHCTBA OJHY IIEPEMECHHYIO depes3
Apyrue;

0 BBIYUCIIATH B MPOCTHIX CIyYasX 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKCHHUH,
OCYIIECTBIISIS HEOOXOIMMBIE TIOJCTAHOBKH U TIPE0Opa30BaHUs;

0 M300pakaTh CXeMAaTHYECKH yroJl, BETMYMHA KOTOPOTO BEIPAKEHA B TPAIycax;

0 OIICHUBATh 3HAKH CUHYCA, KOCHHYCA, TAHT'CHCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX YYEOHBIX MIPEIMETOB:

0 BBIIIOJIHATH BBIYKUCICHUA ITPHU PCHICHUHA 3aJa4 ITPAKTHYCCKOI'O XapaKTepa,

0 BBIIIOJIHATE IMMPAKTUYCCKUE PACUETBEI C HCIIOJIB30BAHHUEM IIPU HeO6XOI[I/IMOCTI/I
CIIPAaBOYHBIX MATCPUAJIOB U BBIYUCIIMTCIBHBIX YCTpOﬁCTB;

0 COOTHOCHUTH PC€ajlbHBIC BCIWYHHBI, XapaKTCPHUCTUKU 00BEKTOB OKpYyXKarouero

MHPA C UX KOHKPETHBIMU YHUCIIOBBIMU 3HAUEHUSIMU;

UCIOJb30BaTh METOJAbl OKPYIJIEHHs, NPUOMMKEHUS M HPUKUIKA TpU  pPELICHUU
IIPAKTUYECKUX 3a/1a4 [TOBCEHEBHON JKU3HU

I1.BbITyCKHHK MOTYYUT BO3MOXHOCTb HAyYUThCS:

O CB0oOOZHO omepupoBaTh MOHATHSAMM: LEJIOE€ YHUCIO, JEIUMOCTh  YHCEd,
OOBIKHOBEHHAsl JIpo0b, JECSATUYHAs JpoOb, pallMOHAIBHOE YUCIIO, NPUOIMIKEHHOE 3HAUYEHUE
4KClla, 4acTb, JOJS, OTHOLIEHWE, MPOLEHT, MOBBILIEHUE M MOHWKEHHE Ha 3aJJaHHOE YHUCIIO
MPOLIEHTOB, MaCIITa0;

O IPUBOIUTH IPUMEPBI YHCET C 3alaHHBIMU CBOMCTBAMMU JIETMMOCTH;

O ONEepHPOBATH MOHATUAMU: JIOrapu(pM YHCIa, TPUTOHOMETPHUECKasi OKPY>KHOCTb,
panuaHHas U TpajycHasl Mepa yria, BeJIMYMHA yIJia, 33JaHHOT0 TOYKOW Ha TPUTOHOMETPHUECKON
OKPY)KHOCTH, CHHYC, KOCHUHYC, TaHI€HC M KOTAHI€HC YIJOB, HMEIOIIHUX IPOU3BOJBHYIO
BEJIMYMHY, YUCIIA € U T

U BBITIOJIHATH apI/I(I)MCTI/I‘-IeCKI/IC ,HCI>'ICTBI/I}I, COoUCTas YCTHLIC U ITMCbMCHHBIC IIPHUCMEI,
MIPUMCHSIS IPpU HCO6XOI[I/IMOCTI/I BBIYMCIINTCIIBHBIC YCTpOﬁCTBa;
U HaxXOJUThb 3HAYCHUSA KOPHA HaTypaHBHOﬁ CTCIICHU, CTCIICHU C pPalMOHAJIbHbBIM

IIOKa3aTcJICM, J'IOl"apI/I(bMa, HCIOJIb3Y: IPpU HCO6XOIlI/IMOCTI/I BBIYHMCIIMTCIIBHBIC YCTpOﬁCTBa;



O 10JIb30BaThCsI OLIEHKOM U MPUKUAKOW IIPU MPAKTUUECKUX pPacyeTax;

O MPOBOJIUTH IO M3BECTHBIM (POpMyJIaM M MpaBHiiaM IpeoOpa3oBaHusi OYKBEHHBIX
BBIPAKCHUH, BKIIFOYAIOIIUX CTETIEHU, KOPHHU, JIOTapu(MBI U TPUTOHOM €TpUYeCKUe QyHKINY;

0 HaXOJUTh 3HAYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPRKEHUH, OCYIIECTBIIS
HE00X0IMMBIE TIOJICTAHOBKH M TPpeoOpa3oBaHus;

0 n300paXkaTh CXeMAaTUYECKH YTOJI, BEIMYMHA KOTOPOTO BBIPa)KE€HA B IPagycax WIH
paauaHax;

0 UCTIOJIb30BATh MPH PEUICHUH 33/1a4 TaOJIM4YHBbIE 3HAUYEHHUS TPUTOHOMETPHUYECKUX
(GyHKIUH yTIOB;

0 BBITIOJIHATH TIEPEBOJI BEJIWYHMHBI Yrjia W3 PaJuaHHOW MeEpbl B TPaIyCHYIO H
obpatHo.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX YUEOHBIX MIPEIMETOB:

O BBIIIOJIHATh  JACWCTBUSA C 4YHMCIOBBIMHM JaHHBIMM TIpU  PEIICHWM 3ajad
MPaKTUYECKOI0 XapakTepa M 3aJad M3 pa3JM4HbIX oOnacTedl 3HaHUN, HCHOIB3yd MpHU
HE0OXO0IMMOCTH CIIPABOYHBIE MaTepUaibl U BBIYUCIUTENbHBIE YCTPONCTBA;

O OLICHUBATh, CPABHUBATH W MCIOJb30BaTh IPU PEUICHUU NPAKTUYECKUX 3akad
YHCIIOBbIE 3HAYEHHS] PEAIbHBIX BEJIMYMH, KOHKPETHBIE YHCIOBBIE XapaKTEPUCTUKH OOBEKTOB
OKPY’KAOILEr0 MApa

YpaBHeHUs] M HEPABEHCTBA

l. BeinmyckHUK HaydnuTcs

0 Pemrate nuHeitHbIC ypaBHEHHS W HEPAaBEHCTBA, KBaIPaTHBIC YPaBHEHHUS,

O pematy jorapudmuyeckue ypaBHeHus Buna log a (bx + c¢) = d u npocreitue
HepaBeHCTBa BUa log a x < d;

0 pemaTh okKaszaTelibHble ypaBHeHU, Buja abx+c=d (rae d MoHO MpeacTaBUTh B

BHJIC CTETICHH C OCHOBAHMEM a) M MpOCTeiIre HepaBeHCTBA Buyma ax < d  (rme d MoxxHO
MPEJICTaBUTh B BUJIC CTETICHH C OCHOBAHUEM a);.

0 MPHUBOANTH HECKOJBKO TPUMEPOB KOPHEH MPOCTEHINETr0 TPUTOHOMETPHUYECKOTO
ypaBHEHHs BHJA: Sin X = a, €O0S X = a, tg X = a, ctg X = a, rae a — TabJMYHOe 3HAYCHUE
COOTBETCTBYIOIICH TPUTOHOMETPHUECKON (DYHKITUH.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB:

COCTaBIIATh M peEIIaTh ypaBHEHUS M CHUCTEMbl YpAaBHEHUN MpPU PEIICHUH HECIIOKHBIX
MPAKTUYECKUX 33734

. BbInycKHHUK MOTYYUTh BO3MOKHOCTD HAYYUTHCS

0 Pemarp panuoHanpHble, MOKa3aTeNbHbIE W JIOTapu(PMHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, MPOCTEHIIINE UPPALMOHAIILHBIE U TPUTOHOMETPUYECKUE YpaBHEHHS, HEPABEHCTBA
U UX CUCTEMBI;

O UCII0JIb30BATh METO/bI PELICHUS] YPAaBHEHUI: IPUBEICHNE K BUTy «IIPOU3BE/ICHUE
PaBHO HYJIO» WU «4aCTHOE PABHO HYJIIO», 3aMEHa IIEPEMEHHBIX;

O UCII0JIb30BaTh METO/1 MHTEPBAJIOB [yl PELICHUS HEPAaBEHCTB;

O UCIIOJIb30BaTh Tpa@UUECKUil METOJT Al MPUOIMKEHHOTO PELIeHUs] YpaBHEHUH U
HEpPaBEHCTB;

O n300pakaTb Ha TPUTOHOMETPUYECKOH OKPYKHOCTH MHOMKECTBO peIIeHUI
MPOCTEHUIINX TPUTOHOMETPUUECKUX YPaBHEHUH U HEPABEHCTB;

O BBINOJIHATH OTOOP KOpHEH ypaBHEHUI WK pellleHHi HEpaBeHCTB B COOTBETCTBUU

C JOTIOJIHUTCJIIbHBIMU YCJIOBUSMU U OTPAHUYCHHUAMU.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JPYTUX YUEOHBIX MPEIMETOB:
O COCTaBJIATh M pellaTh ypaBHEHHUs, CHCTEMbl YpaBHEHUIl W HEpaBeHCTBA IpH
pelIeHNH 3a1a4 APYruX yueOHBIX IPEIMETOB;



O HCII0JIb30BAaTh YPAaBHEHHS M HEPABEHCTBA JJIsl IOCTPOCHMSI M HCCIIEIOBAHMS
IIPOCTENIINX MAaTEMATUYECKUX MOJEIIEH peabHbIX CUTYALUH WM NPUKIAAHBIX 3a/1a4;

YMETb HMHTEPIPETUPOBATh IOJYYEHHBI IpPHU pEIICHWH YpPAaBHEHHUs, HEpPABEHCTBA WJIU
CHCTEMBI Pe3yJIbTaT, OLCHUBATh €0 MPaBAOI000HNEe B KOHTEKCTE 3aJaHHOM peabHON CUTyalluu
WJIY NIPUKJIAJAHOM 3a/1auu

Dynkyuu

l. BoinyckHUK HAy4yuTCS
O OnepupoBarb Ha 0a30BOM YpPOBHE MOHATHSMH: 3aBHCHUMOCTb BEJIMYMH, (YHKIMS,
apryMeHT W 3Ha4yeHue (QYHKIUH, 00JacTh OMpENeNeHUS M MHOXKECTBO 3HAYCHHUU (YHKIUH,
rpaduK 3aBUCHMOCTH, rpaduk (GYHKIUH, HYIMH (YHKIAH, MPOMEKYTKA 3HAKOTIOCTOSHCTBA,
BO3pacTaHME Ha YHUCIOBOM IIPOMEXKYTKE, YObIBAHUE Ha YUCIOBOM IPOMEKYTKE, HauboJIblIee U
HauMeHblIlee 3HaueHUe (PYHKLUU Ha YUCIOBOM IPOMEXKYTKE, Iepruoanyeckast GyHKIMs, IEPUOT;
O OTepupoBaTh Ha 0a30BOM YPOBHE MOHATUSAMU: IpsiMas U oOpaTHasl MPONOPLHOHATBHOCTh
JUHEHas, KBaJpaTuyHasi, JjorapudmMuyeckas 1 nokasaTelibHas QyHKIUU, TPUTOHOMETPUUECKHE
byHKINH;

O pacno3HaBaThb  rpa@UKud  dJI€MEHTapHbIX  (QyHKOUI: nOpsaMoid W oOpaTHOM
MPOMOPLIMOHAIBHOCTH, JIMHEWHOHM, KBaJpaTUYHOM, JorapugMuueckoil M MoKa3zaTelbHOU
(GYHKIMM, TPUTOHOMETPUYECKUX (PYHKIINHT;

O COOTHOCUTh  TIpaQUKd  3JEMEHTApHBIX  (QyHKUMN:  mpsMod u  oOpaTHOM
MPOMOPLIMOHAIBHOCTH, JIMHEWHOM, KBaJpaTHUYHOM, Jorapu@Muueckoil M MoKazaTelbHOU
(GYHKIMM, TPUTOHOMETPUYECKUX PYHKLIUN ¢ opMyliaMu, KOTOPBIMU OHH 3a/1aHBlI;

0 HAXOJUTh 10 TpaduKy MPUOIIKEHHO 3HAUCHUST (PYHKIMH B 3aJJaHHBIX TOUYKAX;

O OTpENeNATh Mo rpa@uky cBoicTBa (QYHKIUHU (HYJIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKA MOHOTOHHOCTH, HAaHOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

0 CTPOHTDH ICKHU3 Tpaduka QYHKINU, YAOBJICTBOPSIONICH MPUBEICHHOMY HA0OpY yCIOBUMA

(mpoMeXyTKH BO3pacTaHusi / yObIBaHHWS, 3Ha4YeHHE (QYHKIMM B 3aJaHHOM TOYKE, TOYKH
AKCTPEMYMOB U T.1.).

B moBceqHeBHOM JKU3HU U TTPU U3YYCHUU APYTHX TMPEAMETOB!
0 OTIPENENATh 1O TpadrKaM CBOMCTBA PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOIbIINe
W HaWMCHBIIME 3HAYCHHS, MPOMEKYTKA BO3pACTaHUsT W  yOBIBaHUS, TPOMEKYTKH
3HAKOMOCTOSIHCTBA H T.I1.);
MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYCCKON CUTYAIHH
I1. BBIIyCKHUK MTOJIyYUT BO3MOXKHOCTh HAYUUTHCS

Onepuposams NOHAMUAMU. 3A6UCUMOCMb BEIUYUH, (QVHKYUS, apeyMenm U 3HaueHue @OYHKyuu,
obnacmov onpedeieHuss U MHONCeCmE0 3HAdeHull QYHKyuu, epapux szasucumocmu, epaghux
@yHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, 603PACMAHUE HA HUCTIOBOM
npomedcymke, YObl8aHue HA YUCTIOB0M NPOMENCYMKe, HAUbOIbee U HAUMeHbulee 3HAYEHUe
@QYHKYUU HA YUCTIOBOM NPOMEICYMKe, NepUOOUHecKas (QYHKYUs, nepuoo, YemHas U Hewemuas
dyHKyuu;

ONepupoBamb NOHAMUAMU: NPSAMAsL U 0OPAMHASL NPONOPYUOHANLHOCTb, JTUHEUHAS, K8AOpaAmMUu4Has.,
Jloeapupmuueckas u nOKazamenbHas YYHKYUU, mpueoHoOMempuieckue QyHKyuu,
— onpeodensimb 3HAYeHUe PYHKYUU NO 3HAYEHUIO aP2YMEHMA NPU PA3IUYHbIX CHOCODAX 3a0anus

@yHryuu;

—  cmpoumbv epaghuru u3y4eHHvX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUX CIYYAsX NO Popmylie NoseoeHue u ceoucmea QyHKyul,
Haxooums no epaghuxy Qyukyuy HauboIbUIUe U HAUMEHbUIUE 3HAYEHU,

cmpoums  3CKU3  epaguxa  @yHKyuu, yoosiemeopsarowel. NpugedeHHoMy Habopy  YCl08Ul
(MpomedcymKu  803pacmanusl/yoviéanus, 3Hadenue QYHKYUU 8 3A0AHHOU MOYKe, MOYKU
IKCIMPEMYMOB, ACUMNMOMbL, HYAU QYHKYUU U m.0.),

pewams YpasHeHus, npocmeriuiue CUCMeMbl YPAGHEHUlU, UCHONb3YSA CEOUCMBA (YHKYUll U ux
epaguxos.



B noeceonesnoii scusnu u npu uzyuenuu Opyeux y4eOHvix npeomemos:

— onpeoenams nO 2pagukam U UCNONb306AMb OJi peuweHUs NPUKIAOHbIX 3a0ai C8OUCMEd
PeanvHulX  npoyeccos U - 3agucumocmerl  (Hauboabuiue U  HAUMEHbUWUe 3HAYEHUs,
NPOMENCYMKU B03PACMAHUSL U YObI8AHUS (DYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
acumMnmomol, Nepuoo u m.n.);

—  UHmMepnpemuposamsv C80UCMBA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOt CUMYayu;

onpeodename no epagukam npocmeriuiue XapaKkmepucmuKku nepuooudecKux npoyeccos 6

buonoeul, IKOHOMUKe, MY3bIKe, PAOUOCES3U U Op. (AMNAUmyoa, nepuoo u m.n.)

DJIeMeHThl MaTeMATHYeCKOIr0 aHAIU3a
|.BBITTyCKHUK HAYYHUTHCS:
O OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHSIMH: NPOU3BOJHAs (QYHKIHH B TOUKE,

KacaTenbHas K rpaguKy pyHKUINU, TPOU3BOJHAS (PYHKIIUU;

O OTpENENATh 3HAYEHHE IPOU3BOJHOM (YHKIMM B TOYKE IO H300paKEHUIO

KacaTelbHOU K rpauKy, IpOBEJECHHON B ATON TOUKE;

O pelaTh HEeCNOXHbIE 3aJauyd Ha TMPUMEHEHHE CBSI3U MEXIy IPOMEXYyTKaMu

MOHOTOHHOCTM M TOYKaMU O3KCTpeMyMa (YHKLUHU, C OJHOM CTOpPOHBI, U NPOMEKYTKaAMHU

3HAKOIMOCTOSIHCTBA U HYJISIMU MPOU3BOJHOM 3TON (PYHKIUHU — C IPYTOM.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB!

O MOJIb3YACh TpaMKaMH, CpaBHUBATh CKOPOCTH BO3pacTaHMs (pocTa, MOBBILICHHUS,
YBEJIMYEHUS U T.[.) UIM CKOPOCTU YObIBaHMS (NAJACHUS, CHU)KEHHS, YMEHBUICHUS M T.II.)
BEJIMYMH B peaJIbHBIX MPOIECcCax;

O COOTHOCHUTb I'pa)UKH peasbHbIX IMPOLIECCOB M 3aBUCHUMOCTEH C UX ONHUCAHUAMH,
BKJIFOYAIOIUMH XapaKTEPUCTUKHU CKOPOCTU U3MEHEHHMs (OBICTPBIN POCT, IUNIABHOE MOHM)KEHUE U
T.IL.);

UCIOJb30BaTh I'padMKU PEANbHBIX MPOLECCOB JUI PEIIEHUS HECIO0XKHBIX MPUKIAJHBIX
3aJad, B TOM YHUCIIE OIPEeNss Mo rpaguKy CKOpOCTh X0/1a polecca

. BrIMyCKHUK TTOJTy9UT BO3MOYKHOCTh HAYUUThHCS:

0 OnepupoBaTh MOHATUSMH: MPOU3BOAHAsS (YHKIIMM B TOYKE, KacareibHas K rpaduky
(dbyHKIIMH, TPOU3BOIHAS (DYHKIINH,

0 BBIYUCIIATH MTPOU3BOJHYIO OJHOWICHA, MHOTOYICHA, KBaJIPaTHOTO KOPHS, MPOHU3BOIHYIO
CYMMBI (PYHKITHH;

0 BBIUMCIIATH TPOW3BOJHBIC 3JIEMEHTAapHBIX (YHKIHMA M WX KOMOHWHAIIWH, HCIIOJB3YS
CIPaBOYHBIC MaTEPHAJIbI;

0 UCCIIEIOBaTh B MPOCTEHINIMX Cly4asX (YHKIUA HAa MOHOTOHHOCTb, HAaXOJUTh

HauOOJBIINE W HAaWMMEHbBIINE 3HAYEHHS q)YHKHHﬁ, CTPOUTH FpaQ)I/IKI/I MHOT'O4YJICHOB H
HpOCTGfII.HPIX pairuoOHAJIbHBIX Q)YHKHHI;’I C HUCIIOJIb30BAHHECM allllapaTa MaTCMAaTHUYICCKOI'0 aHaJInu3a.

B noBceHEeBHOM KU3HU U IIPU U3YYEHUHU APYTHX Y4EOHBIX NIPEIMETOB:
O pelaTh MpUKIAJHBIE 337a4d U3 OMOJOrMM, (U3MKH, XUMHH, 3KOHOMUKH M APYTHX
IIPEIMETOB, CBSI3aHHBIE C MCCIEA0BAHUEM XapAKTEPUCTUK PEAIBHBIX MPOLECCOB, HAX0KIEHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAUYE€HUH, CKOPOCTH U YCKOPEHUS U T.I1.;
MHTEPIPETUPOBATH ITOIYYEHHBIE PE3YJIbTATHI
Cmamucmuka u meopus 6eposmmnocmeil, 102uKa U KOMOUHAMOPUKQ

|.BBITyCKHUK HAayuUTCA:

U OHepI/IpOBaTB Ha 0a30BOM YPOBHEC OCHOBHBIMU OIIMCATCIIbHBIMU XAPAKTCPUCTUKAMU
YHUCJIOBOI'O Ha60pa: cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa, HanOOJIbIlIee U HAUMEHBIIIEE 3HA4YCHU,
U ONCpUpOBaTh Ha 0a30BOM YPOBHC TOHATUAMH: YaCTOTa U BCPOATHOCTb CO6BITI/I}I,

Cﬂyqal‘;IHLIﬁ BBI60p, OIBITEI C PABHOBO3MOXHBIMH 3JICMCHTApPHBIMU CO6BITI/IHMI/I;
0 BBIYUCIIAITE BEPOATHOCTHU COOBITHII HA OCHOBE noacdyeTa 4ucia ucxoao0B.



B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!
O OILICHUBATh U CPAaBHUBATH B MIPOCTHIX CIIydastX BEPOSTHOCTH COOBITUI B pealbHON KU3HU;
YUTaTh, CONOCTABIISITh, CPABHUBATH, MHTEPIPETUPOBATH B MPOCTHIX CIy4yasiX peajibHbIE JaHHBIE,
MpeJCTaBICHHbIC B BUJIE TaOIUII, JHarpamMmm, rpaukoB

. BBINYyCKHHK IIOJIy4UT BO3MOKHOCTb HAY4YUThHCS:

O HNmMers mnpencraBieHue O AUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEIWYUMHAX H
pacupeneneHusx, 0 He3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

O HMMETH NPEJCTaBICHUE O MATEMAaTUYECKOM OKUJAHUU U JUCIIEPCHUH CIIyYalHbIX BEJINYUH;
O MMETh IMPEACTABICHUE O HOPMAJIbHOM pACHpEACICHUH W IPUMEPAX HOPMAJIBHO
pacIpeieNeHHbIX CIy4YalHbIX BEJIMYNH;

O MOHMMAaTh CyYTh 3aKOHAa OOJNBIIMX 4YHCET W BHIOOPOYHOIO METOJA W3MEPEHUs
BEPOSITHOCTEM;

O HMMETh MpeJCcTaBlieHne 00 yCIOBHONW BEPOATHOCTU U O IMOJIHOM BEPOSITHOCTH, IPUMEHSTH
UX B PELICHHUH 331a4;

O MMETh IPEICTABICHUE O BAKHBIX YACTHBIX BHJAX PACHpPEICICHUN W NPUMEHATh UX B
pelnIeHnu 3a1a4;

U HMMETH NPEJCTABICHUE O KOPPEISIUHN CIIy4alHbIX BEJIUYMH, O JMHEHHOMN pErpecCHH.

B moBceHEeBHOM XU3HU U TIPU U3YYEHUU APYTHX MPEAMETOB:
0 BBIYUCIISATH WIH OIEHUBATH BEPOSTHOCTH COOBITHI B PeaIbHOM KU3HU;
0 BBIOMPATh MOIXOISANINE METOABI IPEICTABICHHS M 00paO0OTKHU JaAHHBIX;
YMETh pelIaTh HECJIOXXHBIC 33/ladl Ha NMPUMEHEHHE 3aKOHA OOJBIINX YHCET B COIIMOJIOTHH,
CTpPaxOBaHWUH, 3JAPABOOXPAHEHUHU, OOECIeUeHWH OE30MaCHOCTH HACEICHHUS B YPE3BBIYAHBIX
CUTYaIHIX
Texcmoevle 3a0auu
|.BBITTYCKHUK HAYyYUTCS:

— Pemath HeclI0KHBIE TEKCTOBBIC 3a/1a4M Pa3HBIX THUIIOB;

— aHaANM3UPOBaTh YCJIOBHE 3a7add, MPU HEOOXOAMMOCTH CTPOUTH IS €€ PEeIICHHUs
MAaTeMaTHYECKYI0 MOJICTb;

— TIOHHMMATh M UCHOJB30BaTh JJIA PEIICHUS 3a/1a4l HHGOPMAIUIO, TPEACTABICHHYIO B BHJIC
TEKCTOBOW M CHMBOJILHOH 3aITUCH, CXeM, TaOJIuIIl, TuarpamMmm, rpauKoB, pUCYHKOB;

— JIeWCTBOBATh MO AJTOPUTMY, COACPIKAIIEMYCS B YCIIOBUU 33/1a4H;

—  HCIOJIb30BaTh JIOTHUECKHUE PACCYKICHUS MPU PEIICHUH 33]1a4H;

— pabotath C W30BITOYHBIMH YCJIOBHSIMU, BBIOWpas W3 Bced HWH(OpMalud, ITaHHBIC,
HEOOXOUMBIE JIJIs1 PEIICHHMS 3a/1a4H,

— OCYIIECTBIISITh HECIOXHBIA TepedOop BO3MOXKHBIX pEIIEHUH, BBIOMpas M3 HHUX
ONTUMAJILHOE M0 KPUTEPUSIM, CHOPMYTUPOBAHHBIM B YCIOBHH;

— aQHAIM3UPOBAaTh W MHTEPIPETUPOBATH IMOJyYEHHBIE PEUICHUS B KOHTEKCTE YCJIOBHS
3a/1a4uM, BBIOMPATH PEUICHHS, HEe TPOTUBOPEYAIE KOHTEKCTY;

— pelaTh 3aJa4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/0K U T.I1.;

— peliaTh HECJIOXKHbIE 3aJ]aud, CBA3aHHBIC C JOJIEBHIM y4aCTHEM BO BIJIAJICHHUH (UPMOIi,
NpEeANPUITUEM, HEABUKUMOCTBIO;

— pemiaTth 33Ja4d Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKUIOK, KOMUCCUH) U Ha BBIYHUCIICHHE
CJIOKHBIX MPOIIEHTOB B PA3JIMYHBIX CXEMaXx BKJIAJ0B, KPEAUTOB U UIIOTEK;

— pemiaTh MPaKTHYECKHE 3a7aud, TPeOyrolne MCIOIb30BaHUSI OTPUIIATEIBHBIX YHCEN: Ha
oTpeJieNieHue TeMIEepaTyphl, Ha ONpe/IeiIeHHE TIOJ0KEHUS Ha BpeMeHHO! ocH (10 HamIei
9pbl W TIOCIIE), Ha ABIIKEHHE JICHEXKHBIX CPEeACTB (MPUXOJ/pacXo]l), Ha OINpeaeTcHHe
TITyOUHBI/BBICOTHI U T.IL.;

— UCIOJIb30BaTh TOHATHE MaciiTada Ui HaXOXICHUS PACCTOSHUN M JUIMH Ha KapTax,
MJIaHaX MECTHOCTH, MJIaHaX TOMEIIEHUH, BRIKPOMKaX, MPU paboTe Ha KOMIIBIOTEPE U T.II.

— B nosceonegnol scusHU 1 npu u3yueHuu opyeux npeomemos:



- peumaTth HECIIOKHBIE MPAKTUYECKUE 3a]laud, BOZHUKAIOUINE B CHTYalUSX TOBCEIHEBHOM
KU3ZHU
1. BbIyCKHUK OJIYyYUT BO3MOKHOCTh HAYUUTHCS:
—  Pewams 3a0auu paznvix munos, 6 mom uucie 3a0a4u NOBbIULEHHOU MPYOHOCMU,
—  8bIOUPAMb ONMUMATLHBIU MEMOO Peulenls 3a0ayu, paccMampueads pasiuiHvle Memoobl,
—  Ccmpoums MOOeb peuleHus 3a0ayu, nPosooOUmMb OOKA3AMENbHbIE PACCYHCOEHUS,
—  pewamdv 3a0auu, mpebylowue nepebopa apuaHmos, NPoOGepPKU YCI08uUll, 8blO0pa
ONMUMANTBLHO20 pe3yIbmama,
—  AHAMU3UPOBAMb U UHMEPNPEeMUpPO8AmMs pe3yabmamul 6 KOHMeKcme YClo8us 3a0adu,
8bI0UpaMb peuieHus, He NPOMmugopedaujue KOHMeKcmy;,
—  nepesooumsv npu pewleHuu 3a0ayu UHGoOpmMayuio u3 0OHOU Gopmul 8 Opy2yio, UCNONb3Y5
npu HeoOX00UMOCMU cXembl, Mabauysl, epaghuxu, ouazpammol;
— B nosceomnegnoli scusHu u npu u3yueHuu opyaux npeomemos:
—  pewamv npaxmuyeckue 3a0ayu U 3a0aiu U3 Opyeux npeomemos
I'eomerpus
|.BBITTyCKHUK HAY4IHUTCS:
OmnepupoBath Ha 0a30BOM YpOBHE MOHSATHSAMH: TOYKA, MpsAMas, IUIOCKOCTh B MPOCTPAHCTBE,
MapajuIeIbHOCTD U MEePICHINKYISIPHOCTh MPSMBIX U TUTOCKOCTEHH;
pacrio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (TIpM3Ma, NHpaMHUaa, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);
n300pakaTh H3yd4aeMbie GUTYPBI OT PYKH M C TPUMEHEHHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
JenaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX QUTYp: BUJI CBEPXY, COOKY,
CHH3Y;
U3BJIEKaTh HWH(OPMAILMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUrypax, MPeICTaBICHHYIO Ha
yepTekax U pUCyHKaX;
npuMeHsTh TeopeMy [ludaropa nmpu BeIYUCICHUH 2IEMEHTOB CTEPEOMETPUUECKUX DUTYD;
HaXOJUTh OOBEMBbI W IUIOLIAAM IMOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C NPUMEHEHHEM
(opmyu;
pacro3HaBaTh OCHOBHBIC BHJIbI TEJI BpalleHus (KOHYC, TUIUHAD, cdhepa u map);
HaXOJUTh OOBEMBbI M IUIOMIAN TMOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB M TE€J BpAIllEHUS C
pUMeHeHHeM (HOopMyIL.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
COOTHOCHUTh aOCTpaKTHbIE TEOMETPUYECKUE TOHATHS M (AaKThl C pealbHbIMH KU3HEHHBIMU
00BEKTaMU U CUTYalUsIMHU;
HCI0JIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYp Ui PElIeHUs] THIOBBIX 3a7a4
MIPAKTUYECKOTO CO/IeP KAHMUS,;
COOTHOCHTb IUJIOIIA/IA IOBEPXHOCTEH TeN 0JMHAKOBOW (POPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHUTH 0OBEMBI COCY/I0B OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3zMepa;
OlleHUBaTh (HOpPMYy MPABHIBHOTO MHOTOTPAHHUKA TOCJE CIUJIOB, CPE30B W T.M. (OMpEnemsTh
KOJIMYECTBO BEPIINH, pedep U rpaHel MoJy4YeHHbIX MHOTOTPAHHUKOB)
I1.BBITyCKHUK TOJIy4UT BO3MOKHOCTh HAYUUTHCS:
Onepuposams NOHAMUAMU: MOYKA, NPAMAS, NJIOCKOCMb 6 NPOCMPAHCHEe, NaApALlelbHOCHb U
NepneHOUKYIAPHOCMb NPAMBIX U NIOCKOCMElL,
NpUMeHAmMb 01 peuleHus 3a0ay 2eomempudeckue (axkmovl, eciu YCio8us NpuMeHeHus 3d0aHbl 8
A6HOUL hopme;
peutams 3a0a4u Ha HAX0HCOEHUE 2eOMEeMPUYECKUX BeTUUUH N0 00paA3Yam UIU aieopUmMam,
oenams (8bIHOCHbBIE) NIOCKUE YEPMENCU U3 PUCYHKOE 00BEeMHbIX (hu2yp, 8 moM Yucie pucosams 6uUo
ceepxy, cOOKy, Cmpoums ceyeHuss MHO202PaAHHUKO8,
U361eKkamyv, UHMEPNPEeMmuposams U npeodpasosvléams UHGOPMAYUIo O 2eoMempuieckux ueypax,
NpeoCcmasieHHy10 Ha Yepmedtcax;
NpUMeHAmb 2eoMempuyeckue Qakmol 0N peuleHus 3a0ay, 8 MOM HUcie Npeononazanujux
HeCKOIbKO WA208 peuleHUs;



ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPAMBIX U NIOCKOCMEl 8 NPOCMPAHCMEe;
Gopmynuposams ceoticmea u npusHaxu ueyp;
00KA3bIBAMb 2e0MempuiecKue YmeepiuHcoeHus,
gnademsv CMAHOAPMHOU Klaccugukayueli NPOCMPAHCMEEHHbIX Queyp (Mupamuodvl, Npusmbl,
napainnenenuneovl);
Haxoo0ums 06veMbl U NIOWAOU NOBEPXHOCMEU 2e0MEeMPULECKUX mell ¢ NPUMeHeHuem Qopmyi;
8LIYUCTAMY PACCMOAHUSA U Y2/Ibl 8 NPOCMPAHCEE.
B nosceonesnotii sorcuznu u npu uzyuenuu opy2ux npeomemos:
UCNONb308AMb CBOUCMEA 2eOMEeMPULeCKUX ueyp 01 peuweHus 3a0a4 NPaKmuyecKo2o
Xapakmepa u 3a0ay u3 opy2ux ooiacmeri 3HaHU
Bexkmopul u koopounamut 6 npocmpancmee
|.BBITyCKHUK HAYYUTHCS:
— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM JIEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE;
HAXOJIUTh KOOPJIUHATHI BEPIINH Ky0a U MPSMOYTOJIFHOTO Napaiesienunea
I1. BEITYCKHUK MOJYYUT BO3MOXKHOCTb HAyUUThCS:

— Onepuposamv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbBL 8 NPOCMPAHCmeEe, 8eKmop, MoO)ib
8eKmMopa, paseHcmeo 6eKmopos, KOOPOUHAMbL 8eKMopd, V20l MexHcoy BeKmopamu,
CKANAPHOE NPoU3eedeHUe 6eKmMopos, KONIUHeapHvle eKMOopbl;

—  HAX00Umv paccmosiHue Mexcoy 08yMs. MOUKAMU, CYMMY 8eKMOPO8 U NPOU38eoeHue 8eKmopda
HA YUCTIO, Y20l MeXCOy 8eKMOpaMu, CKAIApHOe npou3eedeHue, pacKklaobléams 6eKmop no
08YM HEKONNUHEAPHBIM 8EKMOPAM,

—  3a0a8ambp NJIOCKOCMb YPAGHEHUEM 8 0eKapmoe8oll cucmeme KOOpoOuHam;

peuiams npocmetiuiue 3a0a4u 866e0eHUeM 8eKMopHo20 basuca
Hcmopusa mamemamuxu
|.BBIMyCKHUK Hay4YUTHCA:

— OmnuceiBaTh OTHAENbHBIE BBIAAIOIINECS pE3YAbTaThl, IMOJyYEHHbIE B XOJE Pa3BUTH
MaTeMaTHKU KaK HayKH;

— 3HATh NPUMEPbl MATEMaTHYECKUX OTKPBITUA M UX aBTOPOB B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOU UCTOPHEH;

MMOHUMATh POJIb MATEMAaTUKH B pa3BuTUU Poccun
I1. BEITyCKHUK MOJYYUT BO3MOXKHOCTD HAyYUTHCS:

— Ilpeocmasname 6xk1a0 8bI0AIOWUXCA MAMEMAMUKO8 6 pa3gumue MamemMamurku U UHbIX
HayuHslx obracmet;

NOHUMAamMb polb Mamemamuxu 6 pazsumuu Poccuu

Memoovr mamemamuku
|.BBIITyCKHUK HAYYUThCS:
— IIpuMeHsATh U3BECTHBIE METO/Ibl IPU PEIIEHUH CTaHIAPTHBIX MaTeMAaTUYECKUX 3a/1a4;
— 3aMeyaTb M XapaKTepU30BaTb MAaTEMaTHUYECKHUE 3aKOHOMEPHOCTH B  OKpYXKaroLIeH
NeWCTBUTENBHOCTH;
IPUBOAUTH INPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B INpHUpoJe, B TOM YHUCIIE
XapaKTEePU3YIOIINX KPACOTY U COBEPIIEHCTBO OKPYKAIOILIET0 MUpa U NIPOU3BEACHUN NCKYCCTBA
I1. BBIMyCKHUK MOJIyYUT BO3MOKHOCTb HAYYUTHCS:
— Hcnonvszoeamv 0CHOBHbIe MemoObl O0KA3AMENbCMEA, NPOBOOUMb OO0KA3AMENbCMBO U
8bINOIHAMb ONPOGEPIHCEHUE;
—  npuMeHAmb OCHOBHblE MEmMOObl peuleHUs MamemMamuyeckux 3a0ay;
— Ha OCHOBe MameMamuiecKux 3aKOHOMEPHOCMel 6 Npupooe Xapakmepuzoeams Kpacomy u
COBEPUIEHCIBO OKPYIHCAIOUe20 MUPA U NPOU3Be0eHUll UCKYCCMEa,
NpUMeHAmb npocmeuuiue nPocpamMmuble Cpeocmea U 1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmemvl npu peuleHuu Mamemamuyeckux 3a0ad.

YrayoJaeHnslii ypoBenb 10- 11 kiaacest



"Matemaruxa" (BKIIIOUast anreOpy u Hayajia MaTeMaTH4eCKOro
aHaJn3a, FTeOMEeTPuIO) (YriIyOJIeHHBI ypOBEHB) - TpeOOBAaHUS K NPEAMETHBIM pe3yjibTaTam
OCBOCHHS YIIyOJIIEHHOTO Kypca MaTeMaTHKH BKJIFOUAIOT TPEOOBAaHHUS K pe3yabTaTaM OCBOCHUS
6a30BOro Kypca M JIOTIOJIHUTEIFHO OTPaXKaTh:

1) chopMHUpPOBaHHOCTh MPEACTABICHUN O HEOOXOIMMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAHUU
MaTeMaTHYECKUX YTBEP)KJIEHUH M pOJM AaKCUOMAaTUKA B IMPOBEACHUU JEITYKTHUBHBIX
pacCyKICHUH;

2) chopMUpOBAaHHOCTH MOHSATUUHOTO amnmapara Mo OCHOBHBIM pasziejlaM Kypca MaTE€MaTHKH;
3HAaHUW OCHOBHBIX T€OpeM, GOpMYI M YMEHHUS UX MPUMEHSTh, YMEHMSI JI0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHUs 3a/1ay;

3) copMUPOBAHHOCTH YMEHUN MOJIEIMPOBATh PeajbHble CUTYallUH, UCCIIEN0BATh NOCTPOCHHbIE
MOJIENIU, UHTEPIPETUPOBATH NOJYUEHHBIN PE3YNbTarT;

4) copMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUAX MAaTEMATUYECKOTO aHaJIn3a U UX
CBOMCTBaX, BJIAJICHME YMEHMEM XapaKTepHu30BaTh IMOBEACHHE (YHKIMHA, HCHOIb30BaHUE
MOJIyYE€HHBIX 3HAHUH JJIs1 OTIMCAHUS U aHAJIM3a PEeaJIbHBIX 3aBUCUMOCTEN;

5) BiIajgeHHE YMEHHUSIMHU COCTABJIEHUS BEpPOSITHOCTHBIX MOJEIEH IO YCIOBHIO 3aJaud MU
BBIYMCIICHUS! BEPOSITHOCTU HACTYIUIEHUS COOBITUH, B TOM YHCIE C IpUMEHEHHEM (opmyl
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCIEOBAaHUS CIydalHbIX
BEJIMYMH IO UX PACIPEEICHHUIO.

«CucreMHO-TeopeTHYeCKHE Pe3yIbTaThbD)

I. BeImyCKHUK Hay4dHuTCs

Jljig ycrienmHoro npo0JKeHust 00pa3oBaHUs

IO CTIEUHUATIBLHOCTSM, CBSI3aHHBIM C IIPUKIJIAIHBIM HCIIOJIb30BAaHUEM MaTEMaTHKU

I1. BRIMyCKHUK TOJTYYUT BO3MOKHOCTh HAYIUTHCS

Jns  oOecnedyeHuss BO3MOKHOCTH — YCHEIIHOTO TMPOJOJDKEHUS 00pa3oBaHUs 10
CHEIHAIbHOCTSIM, CBSI3aHHBIM C OCYILECTBICHHEM HAYUYHOUH U MCCIEA0BATEIbCKOM NeATEIbHOCTH
B 00JJaCTH MaTeMaTUKU U CMEKHBIX HayK

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOU 102UKU

I. BbIlyCKHUK HAy4YUTCS

O CB0OOOJIHO  OmepUpOBaThH MNOHATUSMH: KOHEYHOE MHOXKECTBO, JJIEMEHT
MHO>KECTBA, IOJMHOXECTBO, IepeceycHre, O0ObeIUHEHHE U Pa3HOCTh MHOXKECTB, YHCIIOBHIE
MHO)KECTBA Ha KOOPAMHATHOM NpPSIMOMN, OTPE30K, MHTEPBAN, MOJIYHHTEPBAJ, MPOMEKYTOK C
BBIKOJIOTOM TOUKOH, rpaduueckoe IpeCTaBIeHNe MHOXKECTB Ha KOOPIUHATHOMN IJIOCKOCTH;

O 3a/1aBaTh MHOYKECTBA IIEPEUUCIICHUEM U XapaKTEPUCTUYECKUM CBOKCTBOM;

O OIIEpUPOBATh MOHATUIMM: YTBEPKICHUE, OTPULIAHUE YTBEPXKACHUS, UCTUHHBIE U
JIOXKHBIE YTBEpP)KJICHMs, NpPUYMHA, CJIEJICTBHE, YAaCTHbIM ciyyall oOILIero yTBEpXKICHHMS,
KOHTpPIIPUMED;

O IIPOBEPSATH IPUHAUIEKHOCTD JIEMEHTA MHOXKECTBY;

O HaXO0JIUTh MepeceyeHrne 1 00beIMHEHNE MHOXKECTB, B TOM UHCIIE IIPEACTaBICHHBIX
rpaduuecKy Ha YUCIOBOM NMPSMON U Ha KOOPAWHATHOM MJI0CKOCTH;

0 MIPOBOJIUTH JIOKA3aTeNIbHbIE PACCYXKJIEHUS I OOOCHOBaHMS HCTHHHOCTHU
YTBEPIKICHUH.

B noBcenHEBHOM )XU3HU U IIPU U3YYEHUU APYTUX NIPEIMETOB:

0 HCIIONBb30BAaTh YHUCIIOBBIE MHOXKECTBA HA KOOPAWHATHOM IIPSIMOM U Ha

KOOp,[[HH&THOﬁ IJIOCKOCTU AJIg OIMUCAaHUA PCAJIbHBIX IPOLECCOB U HBJ'IeHHfI;

NpOBOAUTE HOKA3ATCIBbHBIC PACCYKIACHUSA B CUTyalUAX MOBCEIHEBHOM JKU3HU, IIpU
pCHICHUH 3aa4 U3 APYrux npcamMeTOB

. BLIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTHCH

U ONICpUpPOBATh TIOHATUCM OIIPCACIICHHA, OCHOBHBIMHU BHUJIaAMH OHpCHCHCHHﬁ,
OCHOBHBIMH BUJaMHU TCOPEM;

U NMOHUMATDh CYTb KOCBCHHOTI'O JOKAa3aTCIILCTBA,



O OIIEPUPOBATH ITOHATUAMU CUETHOIO U HECYETHOIO MHOXKECTBA;

O IIPUMEHATh METOJl MaTEMAaTHUYECKOM MHIYKIUU JUIsl IIPOBENCHUS PACCYKICHUN U
JI0Ka3aTeJIbCTB U IIPU PELICHUU 3a1ay.

B noBcenHEeBHOM )KU3HU U IIPU U3YYEHUU APYTUX IPEIMETOB:

HCIIOJIBb30BAaTh TEOPETUKO-MHOXKECTBEHHBINM SI3bIK M SA3BIK JIOTMKM JUI  ONMCAHMS
peaJIbHbIX IIPOLIECCOB U ABJICHUI, IPU PELIEHUHU 3a]a4 JPYTUX y4eOHbIX IPEIMETOB

Yucna u eviparxcenus

l. BbIITyCKHHUK Hay4uTBHCA:

O CBOOOJIHO  oOmepupoBaTh MOHATHSIMH: HATypajlbHOE  YHCJIO, MHOKECTBO
HaTypaJIbHbIX YHCEN, LEJN0€ YHCIO, MHOXECTBO LIENBbIX 4YHUCEN, OOBIKHOBEHHas JpoOb,
JeCATUYHAsE Jpo0b, CMEIIaHHOE YHCIIO, PAMOHAIBHOE YHCIIO, MHOXKECTBO PalMOHAJIBHBIX
YHUCeNl, MPPAUMOHAIIBHOE YMCIIO, KOPEHb CTENEHH N, JECUCTBUTEIBHOE YHUCIIO, MHOKECTBO
JNEUCTBUTENBHBIX  4YMCEN, TE€OMETpUYEcKas  MHTEpIpeTanus  HaTypaJbHBIX,  LEJBIX,
palMOHAIBHBIX, JEUCTBUTEIBHBIX YHCEIT;

O MOHUMAaThb M OOBACHATH PA3HUIY MEXAY MO3UIMOHHON M HEMO3UIMOHHOM
CUCTEMaMH 3aIIMCH YHCEIT;

O MEepPEBOIUTh YKCIIa U3 OJJHOW CUCTEMBI 3alIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

O JIOKa3bIBaTh M MCMOJB30BATh MPU3HAKUA JEIMMOCTA CYMMBI M MPOU3BEACHUS MPH
BBITIOJTHEHUH BBIYHUCICHUN U PEIICHUH 33/1a4;

O BBITIOJIHATh OKPYIVICHHE PAlMOHAIBHBIX W MPPALMOHAIBHBIX YUCEN C 3aJaHHOU
TOYHOCTBIO;

O CpaBHMBATh JICHCTBUTENIbHBIE YUCIIA Pa3HBIMU CIIOCOOAMH;

O yIOPSAOYMBATh YHCIIa, 3alIMCAaHHbIE B BUJIE OOBIKHOBEHHOM U AECATUYHON IpooH,

YKCIIa, 3aAMCAHHBIC C MCIIOJIb30BAHUEM apH(PMETHUSCKOTO KBAIPATHOTO KOPHS, KOPHEH CTEIeHN
OoJbIe 2;

l Haxoautb HOJI m HOK pa3HeiMEH cioco0amu W UCIOJIB30BaTh WX MPH PEIICHUN
3azay;

O BBITIOJIHATh ~ BBIYUCIICHHUS U TpeoOpa3oBaHMsl BBIPAKEHUH, coAep Kallux
NeUCTBUTENBHBIC YKCIIA, B TOM YHCIIE KOPHU HATYpaJbHBIX CTETICHEH;

O BBITIOJHSATD CTaHJIapTHbIE TOKJICCTBCHHbBIE npeoOpazoBaHus

TPUTOHOMCTPHUYCCKUX, JIOFapI/I(i)MI/I‘leCKI/IX, CTCIICHHBIX, HPPAIIUOHAJIbHBIX Bpra)KCHHfI.

B noBcenHeBHOM )KU3HU U IPU U3YYEHUHU JPYTUX MPEIMETOB:

O BBITIOJIHATh M OOBSCHATH CpaBHEHHE PE3yJIbTAaTOB BBIYUCICHUN MpPHU PEIICHUU
MPAKTUYECKUX 3a]a4, B TOM YHUCJIE NMPUOIMKEHHBIX BBIYMCIICHUH, UCIOJb3ys Pa3HbIE CIOCOObBI
CpaBHEHUHU;

O 3alUChIBaTh, CPABHUBATh, OKPYIJIATH YMCJIOBBIE JaHHBIE pPEalIbHBIX BEJIIUYUH C
WCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBIISAITh M OLEHMBATh PA3HBIMH CIIOCOOAMHU YHUCIIOBBIE BBIPAKEHHUS NpPU PEIICHUU
MPAKTUYECKUX 3a7a4 U 3a7a4 U3 IPYTUX Y4eOHBIX PEIMETOB

|1.BBiTyCKHHUK TOJTyYUTh BO3MOKHOCTh HAYUUTHCS:

U Joctmxenue pe3ynbTaToB pasgena II;

O cBOOOJTHO ONEPHPOBATH YUCIOBBIMU MHOKECTBAMHM IIPH PELICHUHN 3a7ay;

O NOHMMATb [TPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHHSI YNCIOBBIX MHOKECTB;

O BJIa/IETh OCHOBHBIMU MOHATHSAMHU TEOPUU JEIUMOCTH IPU PELUIEHUH CTaHIAPTHBIX
3a1a4

O UMEeTh 0a30BbIe MPEJICTABIECHHS O MHOKECTBE KOMIUIEKCHBIX YHCEI;

O CcBOOOJIHO BBINOJIHATH TOXKJECTBEHHBIE MPEOOpPa30BaHUs TPUTOHOMETPUUECKUX,
norapu(pMHUUECKUX, CTETIEHHBIX BBIPKEHUH;

O BIaseTh Gpopmynoit 6uHoma HerotoHa;

O MIPUMEHSATH IIPU PELIEHUH 3a/1a4 TEOpEMY O JIMHENHHOM npeacrasiaeHn HO/L;

0 MPUMEHSATH NPH pereHny 3a1ad Kuraiickyto Teopemy 00 ocraTkax;



[ MIPUMEHSATH MPU pelIeHUH 3a1a4 Maiyto teopemy Depma;

0 YMETb BBINOJIHATD 3aIIMCh YUCIIA B TIO3UIIMOHHOM CHCTEME CUMCIICHUS;

0 NPUMEHSATH [IPU PELICHUU 33/1a4 TEOPETHKO-YMCIOBbIC (PYHKLUU: YHUCIIO U CyMMa
nenuTenei, QyHKIuo Dinepa;

0 MPUMEHSTH MPH PELICHUH 33/1a4 LEITHbIC IPOoOu;

0 INPUMCHATh TPH PEIICHUU 33/1a4 MHOTOWICHBI C JICHCTBUTEIBHBIMU U IICJBIMU
KodppureHTamu;

0 BJIJICTh TIOHSATUSMH [TPUBOIUMBII U HETIPUBOIUMBI MHOTOYJICH U PHUMEHSTh UX
IIPY PEIICHUH 3a/1a4;

0 IPUMEHSATH MIPU perneHnu 3a1a4 OCHOBHYIO TEOPEMY alIreOph;

MPUMEHSTH NP PEIIeHUH 3a/ad MpocTere QyHKIMA KOMIUIEKCHOW TepEMEHHOH Kak
reOMEeTPUYECKUE peoOpa3oBaHMs
Ypasnenus u nepasencmea
l. BbInyCKHHUK Hay4nuTHCA:
O CBoOOJHO omepupoBaTh TMOHATUSMHU: YpPAaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHbBIE
YPaBHEHUsT W HEPABEHCTBA, YPABHEHHWE, SBISIOIIEECS CIEICTBHEM [JPYroro YpaBHEHHS,
YpaBHEHUS, paBHOCUJIbHbIE HA MHOXKECTBE, PaBHOCUJIbHBIE TPEOOpPa30BaHUsl ypaBHEHU;

O peuiaTe pa3Hble BHJIbl YPABHEHWH M HEPABEHCTB M UX CUCTEM, B TOM YHUCIIE HEKOTOPHIE
ypaBHeHU 3-11 U 4-ii cTeneHei, JpoOHO-pallMOHANIbHBIE U UPPAIIIOHATbHBIE;
O OBJIaJIETh OCHOBHBIMHM TUIIAMU IOKa3aTEIbHBIX, JIOTAPU(DMUYECKUX, HUPPALIMOHAIbHBIX,

CTETIeHHbIX YPaBHEHUI U HEPABEHCTB U CTaHJIAPTHBIMHU METOJaMH MX PELIEHUHN U MPUMEHSATh UX
MIpH pelIeHUH 3a]1a4;

U MIPUMEHSATH TeopeMy be3y Kk peleHnio ypaBHEeHMI;

O MPUMEHSTH TeopeMy Buera /i penieHrs HeKOTOPBIX YpaBHEHUH CTENEHH BBIIIE BTOPOH;
O MMOHUMATh CMBICII TEOPEM O pAaBHOCHIBHBIX M HEPaBHOCHUJIBHBIX IMpeoOpa3oBaHUIX
YpaBHEHUU U YMETh UX JOKa3bIBaTh;

O BIIQZIETh METOJAMH DPEUICHHs ypaBHEHHUIl, HEPaBEHCTB M MX CUCTEM, YMETh BBIOHpPAThH
METO/I pelIeHUs 1 000CHOBBIBATH CBOW BHIOOD;

O WCIOJIb30BaTh METOJ HMHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB, B TOM YHUCIE JIPOOHO-
palOHAaIbHBIX U BKIIOYAOLIUX B ce0s1 MppallOHAIbHbBIC BBIPAKCHHUS;

O pemath anreOpanueckue YpaBHEHHMsI M HEPAaBEHCTBA M HMX CHUCTEMBI C MapaMeTpamu
anredpanvyeckuM U rpa@uueckuM MeToaMu;

O BIIAJIETh Pa3HbIMU METO/IaMU JI0Ka3aTelIbCTBA HEPABEHCTB;

O peliaTh ypaBHEHUS B LENbIX YHCIIaX;

O n300paxaTh MHOKECTBA Ha MJIOCKOCTH, 3aJlaBaeéMble YPaBHEHUSIMU, HEPABEHCTBAMH U MX
CUCTEMaMHU;

0 CBOOOJHO HCII0JIb30BATh TOXJAECTBEHHBIE MPEOOpa30BaHUs MPHU PEIICHUU YPAaBHEHUH U

CHUCTEM ypaBHeHI/Iﬁ
B noBcegHeBHOM KU3HU U IIpu U3YUYCHUU APYTUX IIPEAMCTOB:

O COCTaBJIATh U pelllaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMbI IIPU PELICHUH 33/1a4 JPYTUX
y4eOHBIX NPEIMETOB;

O BBIMIOJIHATh  OLIEHKY MpaBAONONO0Ms pe3yiabTaToB, MOJY4aeMbIX IpU PELICHUU
pa3NUYHBIX ypaBHEHUH, HEPaBEHCTB M MX CUCTEM IPU DPELICHWH 3a7ad JPYrux y4eOHbIX
IIPEIMETOB;

O COCTaBJIATh M pPEIIaTh YpPaBHEHHUs W HEPABEHCTBA C MapaMeTpaMU MpHU PELICHUU 3a/1ad
JPYrux y4eOHBIX MPEIMETOB;

O COCTaBJISITb ypaBHEHUE, HEPABEHCTBO WM HX CHCTEMY, OIHCBHIBAIOIINE PpEAIbHYIO

CUTYALIMIO WX MPUKIIAJHYIO 3a]1a4y, HHTePIPETUPOBATH MOJyYEHHBIE PE3YIbTAThI;
HCIOJIb30BaTh IPOTpaMMHBIE CPEACTBA IPU PEIIEHHH OTACIBHBIX KJIACCOB YPAaBHEHMM U
HEPABEHCTB

. BbINyCKHMK MOJyYUT BO3MOKHOCTb HAyUUTHCS:



O CcBOOOJTHO ONpEeAENsATh THUI W BBIOMPATh METOJA pEIICHHS IO0Ka3aTeNbHBIX H
norapu(MUYECKUX YpPaBHEHUH M HEPABEHCTB, HPPAIMOHAIBHBIX YpPaBHEHHWH M HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

U cBOOOJTHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUH;

O peniaTb OCHOBHBIE TUIIBI YDABHEHUN U HEPABEHCTB C ITapaMeTpaMu;

O IIPUMEHSATH [IPU PELICHUH 3a7a4 HepaBeHcTBa Ko — byHskoBckoro, bepnymu;

O HMMETH IPEJCTABICHUE O HEPABEHCTBAX MEK/y CPEHUMU CTEIIEHHBIMU

Dynkyuu

l. BeInmyckHUK HayduTcs

O BrnaneTs NOHATHSAME: 3aBUCUMOCTD BENTUYMH, (YHKIUS, apTyMEHT U 3Ha4eHue (PyHKINH,

o0iacTh oOmpeAeNeHrss M MHOXECTBO 3Ha4eHWH (yHKuuMH, rpaduk 3aBUCUMOCTH, Tpaduk
GyHKIMM, HYIH (QYHKIUM, OPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, BO3PACTaHUE Ha YHCIOBOM
MIPOMEXYTKE, YObIBAHHME Ha YHUCIOBOM MPOMEKYTKE, HauOOJIbLIEe M HauMEHbIIEe 3HAUYCHUE
(GYHKIMM Ha 4YKCIOBOM IPOMEXYTKE, Iepuoauyeckas (QyHKIus, NEepUoi, YeTHas M HeueTHas
(GYHKIMY; YMETh IPUMEHATDH 3T MOHATHUS MPU PELICHUH 3a/1a4;

O BIIQJICTh TIOHSATUEM CTENEHHas (PyHKUUS; CTPOUTh €€ TpaduKk M YMETb HPUMEHATH
CBOICTBA CTENIEHHOW (DYHKIIMU MpU PELICHUH 3a/ay;

O BIIQJIETh TIOHATHUAMHU TIOKa3aTelbHas (YHKLHMSA, SKCIIOHEHTAa; CTPOUTh HMX TIpaduku u
YMETh MPUMEHSATH CBOMCTBA MMOKa3aTeabHON (DYHKIIMH MPU PELISHUH 3a/1aY;

O BIIAJIETh MOHATUEM JIoTapupMuyeckas GyHKIHS; CTPOUTH €€ TpaduK U yMETb IPUMEHSTh
CBOICTBa Jorapu@mMuueckoi GyHKIIMH MPU PELICHUH 3a/1a4;

O BJIAJIETh TMOHATUSMHU TPUTOHOMETpUYECKHE (YHKIMH; CTPOUTh HX TIpadUKu U YMETh
MIPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI IPU PELIEHUH 3a1a4;

O BJIAJIETh MOHATHEM OOpaTHasl (PyHKLMS; IPUMEHATh 3TO NOHATHE IIPU PELLICHUN 33714,

O IPUMEHATh IPHU PpEIIEHUM 3a7ad CBOMCTBAa (YHKIMI: YETHOCTb, MNEPUOJUYHOCTS,
OrPaHUYEHHOCTb;

0 MIPUMEHSTH MPU PEIICHUH 3a7a4 peoOpazoBanus rpaduKoB (yHKITHI;

O BIQJeTh  IOHATUSAMHM  4YMCIOBas  IOCJIENOBaTEIbHOCTb,  apudmMeTHueckas U
reoMeTpuYecKasi Iporpeccus;

O IPUMEHATh MPU pEIIeHUWH 337ad CBOMCTBA W NPU3HAKU apudMeTHUecKkod u

reOMETPUUYECKOHN TPOrpecCuil.
B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX YYEOHBIX MTPEIMETOB:
O OTPEeNATh M0 rpauKaM W HUCIOJIB30BATh JAJIS pelleHus MPUKIAJHBIX 337a4 CBOWCTBA
peaIbHBIX MPOLIECCOB M 3aBUCHUMOCTEH (HAMOOJbIINE W HAaUMEHBIINE 3HAYCHHS, MPOMEXKYTKU
BO3pacTaHusi W YObIBaHUS (GYHKIHUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMITOTHL, TOYKHU
neperuoa, nepuoJ v T.11.);
0 HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYAIUU;.
OTpenenaTh Mo rpadukamM mOpocTeIINe XapaKTEePUCTUKU TMEPUOJAUYECKUX TPOIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAAHOCBSI3U U Jp. (aMIUIUTY/a, IEPUOJ U T.I1.)
[1l.  BbINyCKHUK MOJYYUT BOZMOXKHOCTh HAYUUTHCS

0 BIIIETh MOHATHEM ACUMIITOTHI M YMETh €r0 MPUMEHSITh NPU PEIICHUH 33]1aY;
O MPUMEHATh METO/Ibl pelleHus] mpocTelmux aupdepeHnaIbHbIX YpaBHEHHH epBOro U
BTOPOTO MOPSIAKOB
Inemenmol Mmamemamuuecko2o aHanU3a

|.BBITyCKHUK HAyYUTbCSA:

O Bnaners moHsTHEM OECKOHEYHO YOBIBAIOIIAs I'€OMETpUYEcKas NMpOrpeccus M yMeTb
IIPUMEHSTH €r0 IIPU PELICHNN 3a]a4;

O MIPUMEHATH JUISl PELIEHN 3a/1a4 TEOPUIO TIPEIEIIOB;

O BIIQJIeTh TMOHATUSAMHU OECKOHEYHO OoyblIMe U OECKOHEYHO Mallble YHCIIOBBIE

MmoCJaICaAOBATCIIbHOCTU U YMCTH CpPAaBHUBATH OCCKOHEYHO OOJIbIIME KU OCCKOHEUHO MAajbIe
IIOCIICA0OBATCIIbHOCTH,
0 BJIAJICTb NHOHATUAMMU: IIPOU3BOAHASA (I)YHKI_II/II/I B TOYKE, MPOU3BOAHAA (byHKI_II/II/I;



BBIUUCIIATH POU3BOIHBIC JIEMEHTAPHBIX (PYHKIMI U UX KOMOWHAINN;

UCCIIeI0BaTh (PYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTPOMTH TPaPUKH U IPUMEHSATH K PELICHUIO 3a]1a4, B TOM YHCIIE C TapaMeTPOM;

BJIQJICTh MOHATHEM KacareibHas K rpaduky (QyHKIUM M yMETh HPUMEHSTH €ro INpu
CLICHUY 33/1a4;

BJIIETh MOHATUAMM I1€pBOOOpa3Hast PyHKIUS, ONPEACICHHbIA HHTErpal;

NpuUMeHATh Teopemy HproToHa—JIeliOHuIIa U ee CIeICTBUS ISl PEIICHUS 3a1a4.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX YYEOHBIX MIPEIMETOB:

O pemaTh MPUKIAJHBIE 337a4d W3 OWONOTHH, (HU3MKH, XUMHUHU, SKOHOMHKH U JPYrHX
IIPEAMETOB, CBSA3AHHBIE C UCCIIEA0BAHUEM XapaKTEPUCTUK IIPOLECCOB;

HUHTEPIPETUPOBATH ITOTYYECHHbIE PE3YJIbTAThI

I1.BBITyCKHUK TOJIyYUT BO3MOKHOCTh HAYUUTHCS:

[ = o N e o

O C80000HO 61a0emb CMAHOAPMHBLIM  ANNAPAMOM  MAMEMAMUYecKko2o aHam3a onas
BbIUUCTICHUS NPOU3BOOHBIX (PYHKYUU OOHOU NEPEeMEHHOU;

0 C80000HO NPUMEHSAMb ANNAPam MamemamudecKko2o anaiuza ojisi UCC1e008anusi (OYHKYULl
U nocmpoenusl 2paguKos, 8 Mom Yucie UCcie008aHUsl Ha GbINYKIOCMb,

0 onepuposams NOHAMuUeM nep8oooPaA3Hol yHKYUU 015 peulenuss 3a0a4,

0 061a0emsb OCHOBHbIMU cedeHusmu 00 uumeepanre Hvromona—Jlelbnuya u e2o
npocmeuuux nPUMeHeHUsX,

0 onepuposamv 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbLCUUUX NOPAOKOS,

0 YMemb NPUMEHAMb NPU peuleHul 3a0ay COUCMBEA HeNPEPbIBHBIX QYHKYULL,

0 YMemb NPUMEHAMb NPU peulenuu 3a0ay meopemvl Betiepuumpacca;

0 yMemb  GbINOIHAMb NPUOIUNCEHHBIE BbIYUCTEHUS. (MemoObl peuleHus YpasHeHUll,
BbIUUCTIEHUS ONPEOeNIeHHO20 UHMe2PAala);

0 YyMemb NPUMEHAMb NPUTLOACEHUE NPOU3BOOHOU U ONPEOeSIeHHO20 UHMe2PANd K PeueHuio

3a0ay ecmecmeo3sHaHusl,

gnademsv NOHAMUAMU 6MOPAS NPOU3BOOHAS, BLINYKIOCMb 2paguka @QYHKyuu u ymems
uccre0osams yHKYUIo Ha 8bINYKIOCMb

Cmamucmuka u meopus 6epoamHuocmeil, 102uKa u KOMOUHAMOPUKa

l. BoinmyckHUK HAy4YUTCS:

O OmnepupoBaTb OCHOBHBIMU OIHCATEIbHBIMU XapaKTEPUCTHUKAMM YHUCIOBOro Habopa,
MOHATHEM IeHepalibHasi COBOKYITHOCTh M BEIOOPKOM U3 Hee;

O ONEpUPOBATH MOHATUAMU: YACTOTAa U BEPOSATHOCTb COOBITUS, CyMMa U IPOMU3BE/ICHUE
BEPOATHOCTEH, BEIUMCIIATH BEPOATHOCTH COOBITUI Ha OCHOBE I10JICYETA YUCIIA UCXOJIOB;

O BJIa/IeTh OCHOBHBIMU MOHATUSAMH KOMOMHATOPUKU U YMETh UX MPUMEHSTh MIPH PEILICHUU
3aza4;

O UMETb IIpeJCTaBIeHNE 00 OCHOBAX TEOPUH BEPOSATHOCTEIH;

O UMETh IIPEJCTaBICHUE O MAMCKPETHBIX M HEMNPEPBIBHBIX CIY4YalHBIX BEIWYMHAX U
pacnpeneseHusX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYHH;

O HMETBh IPEJCTABJICHNE O MaTEMAaTUYECKOM OKUJAHUM U JUCIIEPCUH CIIydalHbIX BEJIUYNH;
O HMMETH NIPEJCTABICHUE O COBMECTHBIX PACIIPEACIICHUAX CIIy4YalHbIX BEIIMUUH;

O MOHMMAaTh CYThb 3aKOHA OOJBIIMX 4YHCET W BHIOOPOYHOTO METOJAa H3MEPEHHUs
BEPOSITHOCTEM;

O MMETh IMPEACTABICHUE O HOPMAJIbHOM pACHPENCICHUH U IPUMEPAX HOPMAJIbHO
pacIpeeleHHbIX CIyYaliHbIX BEIUYMH;

O HMMETH NPEJCTABICHUE O KOPPEIALUHN CIIyYalHbIX BEJIUYMH.

B noBcenHeBHOM )XU3HU U IPU U3YUEHUU APYTUX MPEAMETOB:
O BBIYHCIISTH W OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH;
BBIOMPATh METOIbI TIOIXOISIIETO MPEACTABICHUS K 00paOOTKH TaHHBIX

1. BrInyCKHHMK MOJYy4UT BO3MOKHOCTh HAYYUTHCS:



[ Jocrtrmxkenue pe3ynbTaToB paszaena II;

[ HWMETH MPEACTABICHUE O LIEHTPAIBHOM NIPEAEIBHON TEOPEME;

O UMETh TMPEJCTaBICHHE O BHIOOPOYHOM KOXPPHUIMEHTE KOPpEeNAlUd M JHMHEHHOU
perpeccuu;

O UMETh NPEICTABIECHUE O CTATUCTMUECKUX THUIIOTE3aX U IPOBEPKE CTAaTHCTUYECKOU
TUIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

O HMMETh IPEJCTABIEHUE O CBSI3U SMIIMPUUYECKUX U TEOPETUUYECKUX paclpeaeIeHUl;

O MMETh IPEJCTABIEHNE O KOJUPOBAHUH, IBOMYHON 3allCH, JBOUYHOM JIEPEBE;

O BJIAJIETh OCHOBHBIMH TMOHATUSIMU TeopuH rpados (rpad, Bepmmna, pedpo, CTENEHb
BEpPIIMHBI, IIyTh B rpade) U yMeTh IPUMEHSTh UX IIPH PELICHUU 3a/1a4;

O UMETh IPEJCTABIIEHUE O IEPEBbSIX U YMETh IPUMEHSATh IIPU PEILICHUU 33a4;

O BJIQJIETh TIOHATHEM CBSI3HOCTb M YMETh IPUMEHSTh KOMIIOHEHTBHI CBSI3HOCTH IIpU
pELIeHNH 33]1a4;

O YMETb OCYLIECTBIISITH IyTH 110 pedpam, 00X0/16l pedep 1 BepIInH rpada;

O HMMETh Ipe/icTaBiIeHne 00 SIIepOBOM U raMHJIbTOHOBOM IYTH, UMETh MPEACTABIECHUE O
TPYAHOCTH 3aJ1a4M HaXOXKIEHHsI FaMHJIbTOHOBA MYTH;

O BJIQJIETh TMOHSATHSMH KOHEYHBIE M CUETHbIE MHOXKECTBA M YMETh WX NPUMEHATh IpPU
pELIeHNH 3a]1a4;

O YMETh MPUMEHSATh METO]I MaTEMaTUYECKON NHIYKIINH;

YMETb MPUMEHSATh IpUHLKI J(UpuXiie npu peneHn: 3a1a4y

Texcmoegvie 3a0auu

|.BBITyCKHUK HAydUTCS:
Pemrate pa3Hble 3a1a4u NOBBIIEHHON TPYAHOCTH;
— aHaNM3MpOBaTh YCJIOBUE 3a/ayd, BbIOMpATh ONTHUMAJbHBIM METOJ pelIeHHus 3aJaadd,
paccMmarpuBas pa3iMuHble METObI;
— CTPOUTHh MOJENb pEeUleHHs 3a7ayd, MPOBOAMUTH JI0Ka3aTeJIbHbIE PACCYKIEHUS MPHU PElICHUU
3a/1auu;
— pemiarth 3a7a4u, Tpedyromue nepedopa BapuaHTOB, MPOBEPKU YCIOBHI, BEIOOPA ONITUMAIILHOTO
pe3ynbTrata;
— aHaNM3MpOBaTh W HMHTEPHPETUPOBATH IMOJTYUYECHHBIE PEIICHHUS B KOHTEKCTE YCIIOBUS 3aJayu,
BBIOMpATH PEICHMs], HEe IPOTUBOPEYALUE KOHTEKCTY;
— TMEepeBOAUTh MpPU pEIICHUH 3aJa4d WHGOpMaluio U3 OAHOM (OpMBI 3amucu B APYrylo,
UCIOJIb3YS IPU HEOOXOIMMOCTH CXEMBbI, TaAOIHIIbI, TPaQUKHU, AUATPAMMBI.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
- pemiath MpaKTUYECKUE 3a/1a4i U 3a/1a4M U3 IPYruX IpeIMeTOB
I1.BBITyCKHUK TOJIy4UT BO3MOKHOCTh HAYUUTHCS:
Jlocmuoicenue pezyromamos pazoena |l

I'eomeTpus

|.BeImycKHUK HAy4YUTCS:

— Bmagetrp reomMeTpUyYeCKUMHU ~ TOHSTHSIMM TpPH  PEIICHHMH 33aJa4 U [POBEJICHUU
MaTeMaTHYECKHUX PaCCyXICHHH;

— CaMOCTOSITeNEHO (OPMYTUPOBATH OMNpPEACTCHHUS TE€OMETPUUYECKUX (UTYp, BBIIBUTaTh
TUTOTE3bl O HOBBIX CBOMCTBAX W MpPH3HAKaX reOMETPUYECKUX (QUTyp U 0OOCHOBBIBATH WM
OTIPOBEpPraTh MX, 0000IIaTh UM KOHKPETH3UPOBATh PE3y/IbTaThl HA HOBBIX Kjaccax (QUryp,
MIPOBOJIUTH B HECTIOKHBIX CITydasx KiIacCu(UKAIUIO GUTYp MO pa3TuIHBIM OCHOBAHUSIM;

— HCCIeNOBaTh YEPTEXU, BKIIOYAas KOMOMHAIuMM (GUTyp, W3BIEKAaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAITUIO, TIPECTABICHHYIO Ha YepTexax;

— pelarh 3a/1a4yd T€OMETPUUYECKOTO COJIepkKaHUsA, B TOM YHCII€ B CUTYallUsIX, KOTAa alllrOPUTM
pelIeHHus He CIIeyeT SBHO W3 YCIOBHUS, BBITIOJHSATH HEOOXOIWMBIC AJISl PEIICHUS 3alauyd
JIOTIOJTHUTEIbHBIE TIOCTPOCHUS, UCCIE0BATh BO3MOXKHOCTh PUMEHEHUSI TeOpeM U (hopMyII
JUTS PEIICHUs 33124,

— yMmeTh GOpMyIUPOBATh U JOKA3BIBATh T€OMETPHUECKUE YTBEPIKICHUS;



— BIIQJIETh MOHATHIMHU CTEPEOMETPUH: NIPH3Ma, apaljIeNIeUIe ], MUPaMua, TeTPadp;

— HWMeTh TMpEeJCTaBICHUs 00 aKCHOMax CTEpEeOMETPUM U CIEICTBUSAX M3 HHUX H YMETh
MPUMEHSATH UX MPH PELICHUH 33]1ay;

— yMETh CTPOUTH CEUYEHHUS MHOTOIPAHHHKOB C MCIOJIB30BAHUEM PA3IMYHBIX METOIOB, B TOM
YHCcIIe U METOJa CIIE/IOB;

— HMETh NPEICTaBICHUE O CKPEUIMBAIOIIUXCS MPSIMBIX B MPOCTPAHCTBE U YMETh HAXOJIUTh
YTOJI ¥ PACCTOSIHUE MEKIY HUMU;

— TMPHUMEHATh TEOPEMBI O MAPAJUICIBHOCTH MPSIMBIX M TUIOCKOCTEW B MPOCTPAHCTBE IPH
peleHNN 3a1a4;

— yYMETh IPUMEHSTH MapalIeIbHOE TPOSKTHPOBAHNE ISl H300pakeHUs PUTYD;

— yYMETh IPUMEHSTH MEPIECHANKYISIPHOCTH MPSIMOI U TUIOCKOCTH MPH PEIICHUH 33]1a4;

— BIIQJIETh MOHATHUSMH OPTOTOHAIBHOE MPOEKTHPOBAHHME, HAKIOHHBIE M MX MPOCKIUHU, YMETh
MPUMEHSTH TEOPEMY O TPEX MEPIECHANKYISAPaX NPy PEIICHUH 3a/1a4;

— BIIQJIETh TIOHSATHSIMH PACCTOSTHUE MEXIY PUTrypamMH B TIPOCTPAHCTBE, OOLIHIA MepIIEeHANKYIISP
JIBYX CKPEIIMBAIOIINXCS MPSIMBIX U YMETh MIPUMEHSTh UX IPH PEIICHUH 33/1a4;

— BIQJIETh TOHATHEM YTrOJ MEXIy NpSIMOH M IUIOCKOCTBIO W yYMETh MPHUMEHSTH €ro IpH
peIeHNN 3a1ag;

— BIQJIETh TOHSATHSMH JBYTPaHHBIN YTOJ, yroll MEXAY IUIOCKOCTSMH, TMEPIeHINKYISPHbIE
TUTOCKOCTH ¥ YMETh IPUMEHSTh WX TIPU PEIICHUH 33134,

— BIIQJIETh NMOHATHSMH TPHU3Ma, TapajUIeNieNuIie] W MPUMEHATh CBOWCTBA Mapajuiesienunea
MIPH pPeIIeHUHN 3a71ay;

— BIQJIETh TOHITHEM TMPSIMOYrOJbHBIN Mapajuielenunel W MPUMEHSITh €ro MpH pPEHICHuH
3ajay;

— BJIAJETh NOHATHAMH MUPAMHU/IA, BUJIBI MUPAMH, SIEMEHTHI TPABWIBHONW MUPAMHBI U YMETh
NPUMEHSATH UX NIPU PEIICHNUH 3a/1ay;

— HUMETh NPEJCTaBICHUE O TeopeMe Diiiepa, IpaBIIbHBIX MHOTOTPAaHHHKAX;

— BJIAJETh NMOHATHEM IUIOUIAH MOBEPXHOCTEHl MHOTOTPAHHUKOB M YMETh IMPUMEHSATH €ro Mpu
pelIeHn  3a/1a4;

— BJIAJETh NMOHATUSAMH TEJa BpalleHHUs (LMIMHIDP, KOHYC, Map U cdepa), UX CEUCHUS U yMETh
IPUMEHSATH UX NIPU PEIICHNUN 3a/1ay;

— BJIAJETh TMOHATUSAMH KacaTeJbHbIC NPSAMBIC M IUIOCKOCTH M YMETh HPHUMEHSATh U3 TIPH
pelIeHnH 3a/1ay;

— WMETh IPEACTABICHUS O BIIMCAHHBIX M ONMCAHHBIX cepax W yMEThb NMPUMEHATh HX IIPH
peLIeHnH 3a/1ay;

— BJIAJETh NOHATHAMHU 00bEM, 00bEMBI MHOTOTPAaHHUKOB, T€J BPAIlEHUS U MPUMEHSTh UX MIPU
peLIeHNH 3a/1ay;

— WMETh NPEJCTaBJICHNIE O Pa3BepPTKE IIMHPA U KOHYCA, IUIOIIAAN IIOBEPXHOCTH LIMIMHIPA U
KOHYCa, YMETh IIPUMEHSATh UX IPH PELICHUH 33734,

— WMETh NPEJCTaBICHHE O IUIoNaa chepbl U YMETh IPUMEHSTH €T IPH PEIICHUH 33/1a4;

— yMETb peurarh 3a/1aui Ha KOMOWHAIIMM MHOTOTPAaHHUKOB U T€J BPALICHUS;

— HMeTh MpPEJACTaBIeHUE O MOJ00UH B MPOCTPAHCTBE U YMETh pellaTh 3a/lauld Ha OTHOIICHHE
00BEMOB M IIJIOIIAIeH MOBEPXHOCTEN MOAOOHBIX UTYD.

B noeceownesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

COCTaBJIATh C HCHOJb30BAHUEM CBOWCTB T€OMETPHUYECKMX (UTYp MaTeMaTH4YecKHe
MOJIeNIM JUIs PeUIeHMs 3ajad MpPaKTUYEeCKOTO XapakTepa W 3a7ady M3 CMEXHBIX TUCLMIUIMH,
UCCIIeI0BATh MOJIyYEHHbBIE MOJETIN U UHTEPIIPETUPOBAThH PE3ybTaT
I1.BBITYCKHHK MOTYYUT BO3MOKHOCTb HAYYUTHCS:

—  Umems npeocmasnenue 0b akcuomamuieckom memooe;
—  61ademv NOHAMUEM 2eoMempuiecKue Mecma mo4ex ¢ NPOCMpancmee u ymems RPUMeHsImb
ux 05l peutenust 3a0ay,



yMemb NpUMeHAmb OAA peuleHus 3a0ay CcoUCmea NJIOCKUX U O8VZPAHHBIX V2lo8,
MpexespanHo2o y2id, meopemvl KOCUHYCO8 U CUHYCO8 O/ MPeXePaHHO20 Yeld;

8nademsv NOHAMUEM NEPNEeHOUKYJIAPHOE ceyeHue Npusmvl U yMemb NPUMEHAMb e20 Npu
peutenuu 3a0a4;

umems npeocmasienue 0 080UCMBEHHOCMU NPABUTbHBIX MHO202PAHHUKO8,

gnademsv NOHAMUAMU YEHMPAIbHOE U NAPATIEIbHOe NPOEKMUPOSanue U NPUMEHAMb UX npu
nocmpoenuy cevenutl MHO202PaAHHUKO8 MemoOOM NPOEeKYUll,

uMemsb npedcmasieHue 0 pazeepmke MHO20SPAHHUKA U Kpamyatiuem nymu Ha NO8epXHOCMU
MHO202DAHHUKA,

umMemsb npeocmasienue 0 KOHUYeCKUX ceueHusx;

umemsb npedcmasiienue 0 KACAOWUXcs cgepax u KomMOunayuu men 8pawjeHus u ymems
NPUMEHSAMb UX NPU PeUuleHUU 3a0ay;

NPUMEHSMb NPU peuleHUuU 3a0ay QOpMYLy pAcCmOaHUS OM MOYKU 00 NAOCKOCU,

8nademsv pasHbIMU CROCOOAMU 3A0AHUSL NPAMOU VPABHEHUAMU U YMemb NPUMEHAMb Npu
peuwieHuu 3a0au;

NpUMeHsAMb NPU peueHuU 3a0ay U 00KA3amenbCnmee meopem GeKmopHbull Memoo U Memoo
KOOpOuHam;

umMemsv npedcmaeiieHue 00 akcuomax odvema, NpuMeHamvb  QopmMynrbl  00vLEMO8
NPAMOY20IbHO20 Napaienenunedd, NPUMol U RUPAMUObL, Mempad’0pa Npu peueHuu 3a0ay,
npuUMeHsimb meopemvl 006 OMHOUWEHUSIX 00bEeMO8 NPU peuleHUul 3a0ay,

npumensms unmecpan Ojisl  GbIMUCIEHU 00beMOo8 U NO8epXHOCMel mel  8paujeHus,
BbIUUCTIEHUSL NIOWAOU Cheputecko2o nosaca u 00vema waposozo Closi;

umemsv npeocmasieHue 0 OBUINCEHUSAX 6 HNPOCMPAHCMBe. NAPALIEIbHOM NepeHoce,
cuMMempuu  OMHOCUMENbHO — NAOCKOCMU, — YEHMPAIbHOU  CUMMEMmpuu,  Nno8opome
OMHOCUMENbHO NPAMOLU, BUHMOBOU CUMMEMPUL, YMeNb NPUMEHIMb UX NPU PEUEHUU 3A0aY,
umems npeocmasienue o0 nioWaou OPMoOSOHAILHOU NPOEKYUU,

umMemsv NpeocmasieHue 0 MpexecPaHHOM U MHOZOSPAHHOM Yele U NPUMEHSIMb C80UCmEd
NIIOCKUX Y2108 MHO202PAHHO20 Y2ld NPU peuleHul 3a0ay;

umemsb npedCmagieHus 0 npeodpaz08anuu NoOOOUs, 2OMOMemuY U ymems NPUMEeHImsb ux
npu peweHuu 3a0ay;

YyMemb peuams 3a0ayu Ha NIOCKOCIU MemooamMu cmepeomempuu,

yMemsb NpUMeHsAMsb hopmyivl 00beMo8 npu peueHuly 3a0ay

Bexmopul u koopounamut 6 npocmpancmee
|.BBIMyCKHUK HAy4UTHCA:
Brnagetp MOHATHSAMU BEKTOPBI U UX KOOPIUHATHI;
YMETb BBIMIOJIHATH ONEpaIH HaJl BEKTOPAMH;
WCII0JIb30BaTh CKAJISIPHOE MPOU3BEICHIE BEKTOPOB MPHU PEUICHUH 3a/1a4;
MPUMEHSITh YpPaBHEHHE IIJIOCKOCTH, (OPMYyNTy PACCTOSIHHS MEXIy TOUYKAMH, ypaBHEHUE
cdepbl IpU pelieHuy 3a1ay;
MIPUMEHSTH BEKTOPBI U METO] KOOPAWHAT B IPOCTPAHCTBE MIPU PEIICHUH 3a7a4
I1. BBIMyCKHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

Locmuoicenue pezynomamog pazoena ll,

Haxooums o00veMm napauielenuneda U mempa’opa, 3A0AHHLIX KOOPOUHAMAMU CEOUX
BEPUIUH,
3a0a8amv NpsAMYI0 8 RPOCMPAaHCcmee;
HAxXoo0umu paccmosHue om mouku 00 NIOCKOCMU 8 CUcmeme KOOPOUHAM,
HAxXo0umsv paccmosiHue mexncoy CKpewusanWuMucs NPAMbIMY, 3A0AHHBIMU 8 CUcCmeMe

KOOpOuHam

Hcmopus mamemamuxu
|.BBITyCKHUK HAYYUTHCS:
WmeTsb npencTaBieHe 0 BKJIAJE BBIIAIOMIUXCS MAaTEMAaTHKOB B pa3BUTHE HAYKU;



MMOHMMATh POJIb MATEMATUKH B pa3BUTUU Poccun
I1. BEITYCKHUK MOJIYYUT BO3MOYKHOCTb HAyUUThCSI:
Jlocmuocenue pezyromamos pazoena ||
Memoovt mamemamuxu
|.BBIMyCKHUK Hay4UThCA:
— Hcnonb3oBaTh OCHOBHBIE METO/BI AOKA3aTEIbCTBA, IIPOBOIUTH JOKA3aTEIbCTBO M BBIIOJIHSATH
OTIPOBEPIKECHUE;
— TPUMEHSTh OCHOBHBIE METObI PELICHUS] MaTEMaTHYECKUX 33]1a4;
— Ha OCHOBE MAaTeMaTHYECKMX 3aKOHOMEPHOCTEH B MPHUPOAE XapaKTepHU3OBaTh KPacoTy W
COBEPIICHCTBO OKPYKAIOIIEro MUPA M MPOU3BEICHUN HCKYCCTBA,
— TPUMEHSTh TPOCTEHINE MPOTpaMMHBIE CPEICTBA W  AIIEKTPOHHO-KOMMYHHKAI[HOHHBIE
CHCTEMBI ITPH PEIICHNH MaTeMaTHIeCKUX 3a/1a4;
MOJIH30BaThCA NMPUKIAHBIMUA TIPOTPaMMaMH M TPOTPaMMaMHU CHMBOJIBHBIX BBIYHCICHHNA
UTSL ICCIIEIOBAaHUSI MAaTEMAaTHUECKIX 0OBEKTOB
I1. BEITYCKHUK MOJYYUT BO3MOXKHOCTb HAyUUThCSI:
Jlocmusicenue pezynomamos pazoena ll;
NPUMEHAMb MamemMamuieckue 3HAHUsL K UCCIe008AHUI0 OKPYHCAIOue20 Mupa (Mooenuposanie
Qusuueckux npoyeccos, 3a0ayu IKOHOMUKU)



Coaepixkanue yuyeOHoro npeamera '""MaremaTuka' (Bkio4as ajredpy u Hayajua
MaTeMaTH4YeCKOro anajamn3a, reomerpuio) 10-11 knaccpl

OcHoBHasi 0a30Basi mporpamMma

AJireOpa ¥ HayaJIa aHAJIU3Aa

[ToBTOpenue.Pemenune 3aga4 ¢ UCIOIB30BAHUEM CBOMCTB YMCENI U CUCTEM CUYHUCIICHMS,
JETUMOCTH, JOJIEd U 4YacTel, MPOLIEHTOB, MOJyJIel yucen. PemieHue 3a1a4y ¢ UCIOIb30BaHUEM
CBOWCTB CTENEHEW MW KOPHEW, MHOTOWICHOB, MpPeoOpa3oBaHUl MHOTOWICHOB M JIPOOHO-
palMOHAIBHBIX BBIPAKECHHIA.

Pemienne 3amay ¢ MCHOJIB30BaHMEM TpagyCHONM Mepbl yriia. Moaynb 4uciia M €ro
CBONCTBA.

Pemenune 3amay Ha JBM)KEHME M COBMECTHYIO pabOTy C IOMOIIBIO JHMHEWHBIX U
KBaJPaTHBIX YPaBHEHHM M HX CUCTeM. PemieHue 3amad ¢ MOMOLIBIO YMCJIOBBIX HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOW NEPEeMEHHOH, ¢ NPHUMEHEHHEM HU300paKeHHUsS YHCIIOBBIX
IIPOMEKYTKOB.

Pemenue 3agau ¢ MCMOIB30BaHUEM YHCIOBBIX QYHKIMH U uX rpadukos. Mcnosb3oBanue
CBOMCTB M rpaMKOB JUHEHHBIX U KBaJAPATHUHBIX (PYHKINNA, 0OpaTHOIN MPONOPLUOHATBHOCTH U

byakuun Yy = \/; . I'pacuueckoe penienre ypaBHEHUI 1 HEPABEHCTB.

TpuronomeTpudeckass OKpYKHOCTb, paoduannas mepa yeia. CHHYC, KOCHHYC, TaHTCHC,
KOmMaH2enc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO M CIICACTBHUS U3
Hero. 3HadyeHus1 Tpuronomerpuueckux Gynkmwii aus yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, z : E, z pan). Dopmynvl CclodCeHUs MPUSOHOMEMPUYECKUX QYHKYuLl, Gopmyvl
6 4 3 2
npusedeHust, hopmyivi 08OUHO2O ApeyMeHmA. .

Hynu ¢yHKOMM, TPOMEXKYTKA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamGombiiee u
HaMMeHbIIee 3HaueHne QyHkiuu. [lepuoanyeckue GpyHKIuU. YeTHOCTD M HEYETHOCTD (DYHKIIUH.
Cnooicnvle ynkyuu.

Tpuronomerpuueckue  QyHKIUU y=COSX,y=SINX,y=1t9x.  Dyuxyusy =Cctgx.
CpoiicTBa U rpaUKu TPUTOHOMETPUUYECKUX () YHKITUM.

ApKKOCHHYC, apKCHHYC, apKTaHIeHC 4Hcia. Apkkomaneewc uucia. Ilpocreiinime
TPUTOHOMETPHYECKUE YpaBHEHHMs. PellieHne TpHroHOMEeTPHYECKUX YPAaBHEHUH.

Obpamnvie mpucoHomempuueckue Gyukyuu, ux ceotcmea u epaguxu. Pewenue
npoCmeuuux mpueoHOMempUu4ecKux HepageHcms.

Crenenb ¢ JelCTBUTEJbHBIM IIOKa3aTejieM, CBoilicTBa creneHu. [Ipocreiimme
MoKa3aTelIbHbIC YpaBHEHMsI U HepaBeHCTBA. [loka3arenbHas GyHKIUS U €€ CBOWCTBA U TpaduK.

Jlorapum uuciaa, cpoiictBa Jorapupma. Jlecstuunpli Jorapudm. Yucno e.
Hamypanvhwiii Jnozapugpm. [IpeobGpazoBanue Jorapu(pMUIECKIX BBIPOKCHUI.
Jlorapudmuueckue ypaBHEHHsS W HepaBeHCTBa. Jlorapudmuueckas QyHKIMS U €€ CBOWCTBA H
rpaduk.

Crenennasi pyHKIHS U ee cBoiicTBa u rpaduk. lppannoHaibHble ypaBHEHHS.

Memoo unmepseanos 0s peulenus HepaseHCma.

IIpeobpazosanus epaghurxoe hynkyuii: cogue 860016 KOOPOUHAMHBIX OCel, pacmsdicenue u
colcamue, ompad)ceHue OMHOCUMENbHO KOOPOUHamuwix ocel. I paguueckue memoovi peuterus
VypasHeHull u Hepagencms. Peuwienue ypaeuenuil u HepaseHcms, co0epiHcaujux NepemMeHHyio noo
3HAKOM MOOYIIA.

Cucmemvl NOKA3amMeNbHBIX, 102APUPGMUYECKUX U UPPAYUOHATLHBIX YpasHeHul. Cucmembl
NOKA3AMENbHBIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aumuo oopamusix hyHKyui.

VYpasenenus, cucmemul ypagnenuii c napamempom.



[IpousBoanas gynkuuu B Touke. KacarenpHast k rpaduky ¢pynkuuu. ['eomerpuueckuii u
¢busnueckuit  cMbIcn  mpousBOHOW. [IpousBomHbIe 3nmemMeHTapHbIX GyHKUMA. [Ipasuna
oughghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuti u puzuyeckKull CMoiCL.

[Tonsitne o HempephIBHBIX (YHKIHUSX. TOYKH IKCTpeMyma (MakCUMymMa U MUHHUMYyMa).
UccnenoBanue snemeHTapHBIX (QYHKIUNA HA TOYKUA JKCTpeMyMa, HauOOJbIlIee M HauMEHbIIICE
3HaYeHWE C TIOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuxos Gyukyu ¢ noMowbo
npousooHvlx. Ilpumenenue npouzeo0HOU NPU peueHuy 3a0ad.

[TepBooOpasnas. Ilepsoobpasuvie snemenmaphvix Gyukyutl. Ilowads KpusoIuHeuHou
mpaneyuu. Popmynra Hvromona-Jleiibnuya.Onpeodenennoiti unmezpal. Bviuucnenue niowaoeti
NIOCKUX pucyp u 00vemos men 8pawyeHus: ¢ NOMOubIO UHmezpad.

I'eomerpus

[ToBTOpenue.Pemienune 3agau ¢ npuMeHEHHEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3a/layu Ha
JI0Ka3aTeIbCTBO M TOCTPOEHHE KOHTprnpumepoB. Mcnonp3oBaHue B 3ajayax HpOCTEHIIMX
Joruyeckux mnpaBui. Pemenue 3amad ¢ HUCIONB30BAaHMEM TEOPEM O TPEYroJIbHHKAX,
COOTHOIIIEHUH B MPSMOYTOJIbHBIX TPEYrOJbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3amau ¢ ucnosib30BaHnEM (akTOB, CBA3aHHBIX C OKpY)KHOCTAMU. Pemenue 3amad Ha
U3MEpEeHUsi Ha IUIOCKOCTH, BBIUMCICHHWE JIMH M Iuolaneil. Pewenue 3adau ¢ nomowpio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. Ourypsl U ux u3o0paxkeHus (KyO, mupamuma, Mpu3Ma).
OcHognble nonamusi cmepeomempuu u ux ceovicmea. CeueHus Kyoa u TeTpaszpa.

Touka, mpsiMasi ¥ TJIOCKOCTh B IIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3
HuX. B3auMHoe pacmojio’keHue NpsSMBIX W IUIOCKOCTeM B mpocTpaHcTBe. llapamnenbHocTh
MPSIMBIX U TUIOCKOCTEH B MpocTpaHcTBe. M300paxkeHre MpOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP
Ha TUIOCKOCTH.

Paccrostnus mexay ¢purypamu B mpoCTPaHCTBE.

VYrael B mpocTpaHcTBe. [lepneHauKynsspHOCTh NPSIMBIX U MJIOCKOCTEH.

[Ipoexnuss ¢urypsl Ha TUIOCKOCTh. [Ipu3HaKM NEPHEHIUKYISIPHOCTH MPSIMBIX U
IJIOCKOCTEH B MpocTpaHcTBE. Teopema o Tpex nepneHauKyspax.

Mpuororpannuku. Ilapamnenenunen. CBoicTBa NPSMOYTOJIBHOTO Mapalljiesienumnea.
Teopema Iludaropa B mpocrpanctBe. Ilpusma u nupamupa. IlpaBunpHas nupamuaa u
npaBuiIbHas npusMma. [psamas nupamuga. 1eMeHThl IPU3MbI U TUPAMU/IBL.

Tena Bpamenusa: UuWiIMHAp, KOHyc, chepa u map. OCHOBHbIE CBONCTBA MPSIMOIO
KpYroBOTO LIMJIMHPA, MPSIMOTO KPYTOBOTO KoHYca. M300paskeHue Tell BpallleHus Ha MII0CKOCTH.

IIpeocmasnenue 06 yceuenHOM KOH)Ce, ceueHusi KOHyca (napaiieibHoe OCHOBAHUIO U
npoxoosiujee uepe3 GepPUIUHY), CeUeHUSs YUIUHOPA (NAPALIelbHO U NePReHOUKYISPHO OcCl),
ceuenus wapa. Pazeepmka yununopa u Konyca.

Ilpocmetiwue KomMOUHAUUU MHO202DAHHUKO8 U mell 8paujeHus Mmedxncoy coOol.
Brruncnenue 31eMeHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, TuaroHa u, yribl).

[Inomans MOBEPXHOCTH TMPABWIBHOW THUpaMuAbl W TOpsiMod mpusmbl. [lnomane
MOBEPXHOCTHU MPSIMOTO KPYroBOTO LIMIUH/IPA, IPSMOTO KPYrOBOTO KOHYCA U IIapa.

[Tonsitre 06 o6beMe. OO6BEeM MUPaMUIBI U KOHYCA, MPU3MbI U uinuHApa. O0BbeM mapa.

Ilooo6Hble mena 6 npocmparcmee. COOTHOIICHHUS MEXKIY TUIOMIAASMH MTOBEPXHOCTEH U
o0beMaMu MOJOOHBIX TeTl.

Heuoicenuss 6 npocmparcmee: NaApalebHulll NEePeHoC, YEHMPATbHAS CUMMEmpUs,
cummempusi OMHOCUMENbHO naockocmu, nogopom. Ceoticmea Oeudicenuti. Ilpumenenue
08UIICEHUTI NPU peuleHUU 3a0ad.

BekTopsl 1 koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCJIO, Yroa Mexay BekropaMu. KosuMHeapHble M KOMIUIaHapHble BEKTOpbl. CkanspHoe
npouseedenue 6ekmopos. Teopema o0 pasznodceHuu 8ekmopa no mpem HeKOMNIAHAPHbIM
gexkmopam. Cransipnoe npouszgedenue 8ekmopog 6 koopounamax. Ilpumenenue eexmopos npu
peutenuy 3a0a4 Ha HaxoxcoeHue paccmosaHull, OuH, niouwaoel U 00bemos.



VYpasnenue niockocmu 6 npocmpancmee. Ypaenenue cgepvi 6 npocmparcmese. Popmyna
0/151 BLIYUCTICHUS PACCOAHUSL MEHCOY MOUKAMU 8 NPOCPAHCEBe.

BepositHocTh U cTaTucTHKA. PadoTa ¢ JTaHHBIMU

[ToBTOpenue. Pemenne 3amau Ha TabnuyHOe W TpaduyecKoe MPEACTaBICHUE JAHHBIX.
Hcnonb30BaHne CBOWCTB W XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPENHUX, HAUOOJBIIETO U
HaMMEHBIIET0 3HAYEHUs, pazMaxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomsi u
gepossimHocmu  codvimuii. Buluucienue eeposamuocmeti 6 onvlmax ¢ PAGHOBO3MONCHLIMU
anemeHmapubiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem kombunamopuku. Pewenue 3aday
Ha BbIYUCTIEHUEe 6ePOSMHOCHel He3A8UCUMbBIX COObLIMULL, NpUMeHeHUe QOPMYIbl CLOHCEHUs
sepoamuocmetl. Pewwenue 3aoau ¢ npumenenuem ouacpamm Iinepa, oepesa eposimHocmel,
Gopmynwl Beprynnu.

Yenosnas eeposimuocmou. llpasuno ymnoodxcenuss eeposimmocmeu. Dopmyna NoOAHOU
8epOSIMHOCMU.

Jluckpemnvie  cayuavinvie eenuuunsvl U pacnpedenenus.Hezasucumvlie crayuatinvle
genuuunbvl. Pacnpedenenue cymmol u npoussedenus He3a8UCUMbIX CLYYAUHBIX GEIUYUH.

Mamemamuueckoe oodrcuoanue u oucnepcusi caydarHou eeauuunsl.Mamemamuueckoe
oJxcuoanue U OUCnepCUs CyMMbl CAV4auHblX eenudun. [eomempuueckoe pacnpedeneHue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuviguvie cnyuaiinvie eenuuunvl. [lonamue o niomHocmu  8eposmHOCHU.
Paenomepnoe pacnpeodenenue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Ilonamue o nopmanvnom pacnpedenenuu. lIlapamempvl HOpMANbHO20 pachnpeoeneHusl.
Ipumepul cnyuatinvlx 6enuyuH, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (RO2PeuHOCmb U3MepeHull,
pocm uenosexa).

Hepasencmeo Yeoviuesa. Teopema bepuynnu. 3axon Oonvuuux uucen. Bwibopounwiii
Memoo uzmepenus eepoamuocmeti. Ponv 3akona bonvuiux yucen 8 nayke, npupooe u oowecmae.

Kosapuayus o0syx cayuauineix eenuuun. Ilonamue o koagguyuenme roppenayuu.
Cosmecmuvie HAOIO0EHUs 08YX CYUAUHbBIX eauyuH. Boioopounsiil koaghghuyuenm Koppensayuu.

Yriay0aéHHblid ypoBeHb

10 kiacce
Auiredpa v HayaJIa aHAJIM3a

1.IloBTOpPEHUE

Pemenue 3aau ¢ KUCMOJIb30BaHUEM CBOMCTB UMCEN U CUCTEM CUUCIICHUS, AETMMOCTH, J0JIeH

U YyacTel, MpoIeHTOB, MOy el uncen. Pemienre 3a1a4 ¢ MCMOJIb30BaHUEM CBOMCTB CTEMEeHE!
Y KOpHEW, MHOTOYWICHOB, MPeoOpa30BaHUil MHOTOWIECHOB U JPOOHO-pAlIOHATBHBIX BHIPAKEHUH.
Pemenue 3a1a4 ¢ ucnosib30BaHUEM T'padyCHOM Mephl yriia. Moaynp 4rcia U ero CBONCTBA.
Pemenue 3a1ay Ha IBUKEHUE U COBMECTHYIO padOTy, CMECH U CILIABHI C MOMOIIBIO JTMHEHHBIX,
KBaJIPaTHBIX U JPOOHO-PAIIMOHANIBHBIX YPaBHEHUH U UX cucTeM. Pemienne 3a1a4u ¢ HTOMOIIbIO
YHUCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, C MPUMEHEHHEM
M300paKeHMs YUCIOBBIX TPOMEKYTKOB. Perienne 3aqau ¢ MCOIb30BaHUEM YHCIOBBIX (DYHKITHI
u ux rpaduxos. Mcnonb30Banue CBOMCTB U rpadKOB TUHEHHBIX U KBaJAPATHUHBIX ()YHKIIHH,

0oOpaTHOH MPONOPIMOHATHHOCTH U PYyHKIIUU Y = \/; . I'padmyeckoe penieHre ypaBHEHUI U
HEpaBeHCTB. Mcronp30Banue onepannii HaJi MHOKECTBAMU U BbICKa3bIBaHUAMU. Vcrions30BaHue
HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOU MEPEMEHHOM, YUCIOBBIX IIPOMEKYTKOB, UX
oObeMHeHN U nepeceueHuid. [IpuMenenue npu pereHnu 3a1a4 CBOWCTB apuMETHUECKON U
reOMEeTPUYECKON MPOTrpeccuu, CyMMHUPOBAHHS OECKOHEUYHOM CXOISAIIEICSI TeOMETPUIECKON
MIPOTrPECCUU

2. MHuo:xecTBa. /leiicTBUTe/IbLHBbIE YHCIIA.

MHosxecTBa (YUCIOBBIE, TEOMETPHUECKUX PUTYp). XapaKTepUCTHUECKOE CBOMCTBO, DIIEMEHT



MHOYKECTBA, IIyCTOE, KOHEYHOE, OECKOHEYHOE MHOKeCTBO. CrOoCcOObI 3a/1aHHsI MHOYKECTB
[TonmuOXkecTBO. OTHOIICHUS TPUHAICKHOCTH, BKIIIOUEHUS, paBeHCTBa. Onepanuu Hax
MHoxecTBaMu. Kpyru Oiinepa. Koneunble 1 OeCKOHEUHbIE, CUETHBIE U HECUETHBIE MHOYKECTBA.

VicTuHHBIC U JI0)KHBIE BBICKAa3bIBAHHSI, OTIEPALIMN HAJ| BBICKA3bIBAHUSMU. A1eebpa
gvickazvieanuti. CBsi3b BBICKA3bIBAaHUN C MHOKECTBaMU. KBaHTOPHI CYIIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcHogHble n02utecKue npasuia. Penenye Joru4eckux 3agauc
HCII0JIb30BAHNEM KPYIroB Dilliepa, OCHOBHbBIX 102UHECKUX NPABUT.

Ymo3zakmouerns. OO0CHOBaHMS U I0KA3aTEILCTBO B MaTeMaTHKe. TeopeMbl. Bupt
MaTeMaTUYECKUX YTBEPKICHUN. Buosl dokazamenvcms. Mamemamuueckas uHOYKYusl.
Ymeepowcoenusn: obpammnoe oannomy, npomusononodxtchoe, 06pamHoe nPOMuUEONOJI0HCHOMY
oannomy. Ilpr3HaK U CBONCTBO, HEOOXOIUMBIE U IOCTATOUHBIE YCIOBUSI.

OcHosnas meopema apugmemuru. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema @epma. Q-uunvie cucmemul cyucienus. CyHxkyus
Diinepa, yucno u cymma oenumenei HAMypaIbHO20 YUCA.

3. Tpuronomerpusi.

Pagnannas mepa yria, TpUTOHOMETpUYECKast OKpY>KHOCTh. Tpuronomerpuueckie GpyHKIum
qrcen u yrioB. GopMyInbl IPUBEICHUS, CJI0KESHUS TPUTOHOMETPUIECKUX () YHKITHH, GOpMyIIBI
JIBOMHOTO W TIOJIOBUHHOTO aprymeHnTa. [IpeoOpa3zoBaHne CyMMBI, pa3HOCTH B IIPOU3BEICHHE
TPUTOHOMETPHUYECKUX (PYHKINH, 1 HAOOOPOT

4. @yHKUMH.

Hynu QyHKIMH, MTPOMEKyTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanGonbmiee n
HaMMeHbIIee 3HaYeHne QyHKIun. [lepronnveckne GyHKIIMN 1 HAUMEHBIIHA TIeprol. UeTHbIe U

HedeTHble GYyHKUUU. DYHKYUU «OpobHas yacme yuciay Y = {X} U «yenas 4acm Yuciay

y=[x].
TpuronomeTpruyeckue (yHKIIMH YUCIOBOTO aprymenTa Y =C0SX, y=sinx, y=1tgXx,
y = ctg X CBoiicTBa 1 rpadKi TPUTOHOMETPUIECKUX (PYHKITHH.

OOpatHble TpUrOHOMETpUUYECKHE (PYHKIINHU, UX TJIaBHbIC 3HAYCHUS, CBOMCTBA U IpaduKH.
Tpuronomerpuyeckue ypaBHeHusi. OTHOPOJHbIE TPUTOHOMETPUUYECKHE ypaBHEHUs. Pemienue
IPOCTEUIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTelinme cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUU.

KommiexkcHsblie yncia

[lepBuuHbBIE MpEACTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX UUCeN. Jlelicmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpsanxcennvie uucia. Mooynv u apeymenm uucna. Tpueonomempuueckas
@opma komnnexkcrnozo uucia. Pewienue ypasnenuti 6 KOMNIEKCHbIX YUCAAX.

6. YpaBHeHHUsI 1 HEPaAaBEHCTBA

[IpeoOpa3oBanus rpagukoB QyHKLIUN: CABUT, yMHOKEHUE HA YUCIIO, OTPAXKEHHE
OTHOCHTEJIbHO KOOPAMHATHBIX OCEH.

Perienue ypaBHeHM U HEpaBEHCTB, COJAEPIKALIUX IEPEMEHHYIO 101 3HAKOM MOJIYJISL.

Bsaumno o6patnsie pynkuun. ['paduku B3auMHO 00paTHBIX QPYHKIUH.

7. TlpousBognas

CyMMBI U psifibl, METOBI CYMMUPOBAHUS M MIPU3HAKH CXOAUMOCTH.

Teopemsl 0 TPUOAMKEHUH AEHCTBUTENBHBIX YHCEN PAllMOHAIbHBIMHU.

MHoecTBa Ha KOOPJAMHATHOM TIOCKOCTH.

Hepapencto Konm—ByHAKOBCKOT0, HEpaBEHCTBO VleHceHa, HepaBeHCTBA O CPETHHX.

ITonsitue npenena ¢pynkuuu B Touke. [lonarue npenena GyHKIUU B OECKOHEYHOCTH.
AcumntoTsl rpaduka pynkunu. CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX.
HenpepsiBHOoCcTh dyHKIMH. CBOMCTBa HenpepbIBHBIX (GyHKIMA. Teopema Beiiepmtpacca.

Huddepenuupyemocts Gynkiun. [IpouzBonnas ¢pynkiuu B Touke. KacarenbHas k rpaguky
¢bynkuuu. ['eomerpudeckuii 1 Gpuznueckuii cMpica mpou3BoAHO. [IpuMeHeHre Npou3BOIHON B
¢usuke. [IpousBoansie aneMenTapHbIX GyHkuuid. [IpaBuna quddepenuupoBanus.



Bropas npousBoHas1, ee reOMETPUIECKUN U (PU3HUECKHIA CMBICI.

Touku skcTpeMyMa (MakcUMyMa U MEHUMYyMa). MccriegoBanue aineMeHTapHbIX (QYHKIUN Ha
TOYKHU IKCTPEMyMa, HauOoJIblIIee U HAUMEHbBIIIEE 3HAYCHHE C TIOMOUIBIO TPOU3BOIHOM.
[TocTpoenue rpadgukoB yHKIUI C TOMOIIBIO MPOU3BOAHEIX. [[prMeHeHre MpON3BOHON TIpH
pemeHnn 3a1a4d. HaxoxaeHue skcTpeMyMoB (yHKINH HECKOIBKHIX MTEPEMEHHBIX.

I'eomerpus

8. IloBTOpEHue

Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM CBOMCTB (UTyp Ha TUIOCKOCTH. Perienne 3amaq Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTPpHpUMEpoB. [IprMeHeHne npocTeniunx J0ru4eckux
npaBuil. Pernienue 3a1a4 ¢ HCHOJIb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHU B
MPSIMOYTOJIBHBIX TPEYrOJbHHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXyroJibHUKamMu. Penenne 3a1aq
C UCIOJb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Pelienne 3a1au Ha UI3MEPEHUs Ha
IJIOCKOCTH, BBIYMCIICHUS JJIUH U IJIOWAAeH. Pewenue 3a0au ¢ noMoublo 6eKmopos u
KOOpOuHam.

9. HarasgHasi crepeoMeTpHs.

[Ipu3ma, napannenenunen, nupaMuaa, TETPasap.

OcHOBHbIE IOHATHS T€OMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX.
[TonsiTHe 06 aKCHOMaTUYECKOM METO/IE.

Teopema Menenas s Tetpasapa. [loctpoeHne ceueHnii MHOTOIPAHHUKOB METOJ0M CIIEIOB.
LenTpanbHoe mpoekTupoBanue. [locTpoenne ceyeHnii MHOTOrpaHHUKOB METOJIOM MPOEKITUH

10.  IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

CkpemuBaroniecs: npsiMble B IPOCTPAHCTBE. YTOJ MEXAYy HUMH. Memoovl HaxodxxcoeHus
PACCMOSHULL MeHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

TeopeMbl O MapaIEIBHOCTH MPSMBIX W IUIOCKOCTE B TmpocTpaHcTBe. [lapannensHoe
MIPOEKTUPOBaHKE U n300paxeHue puryp. I eomempuyeckue mecma modex 8 npoOCMpaHcmae.
[TepieHAMKYASAPHOCTH MPSAMON M TIOCKOCTH. OpPTOrOHAIBHOE MpOeKTHpoBaHue. HakiioHHbIE U
npoekuuu. Teopema o Tpex NepHeHauKyIsIpax.

Buowr mempasopos. Opmoyenmpuueckuii. mempasop, KAPKACHbIU mMempa’sop, PAGHOSPAHHbLU
mempasop. IIpsamoyeonvhusiii mempas0p. Meouarvl u bumeouansvt mempasopa.

Jlocmpaueanue mempasopa 00 napanieienuneoa

Paccrossnus mexnay ¢urypamu B mpocTpaHcTtBe.  OOmui  MEepneHAMKYISp  ABYX
CKPELIMBAIOIINXCS TPSAMBIX.

VYriel B npoctpancTse. [lepneHankynspHbie MI0CKOCTH. [110uadb opmo2onanbHo npoekyuu.
Ilepnenoukynaproe ceuenue npuzmwl. Tpexepanmsiii u MHo2oecpanuwli yeoa. Ceoicmea niocKux
yenos muozozpantozo yena. Ceoticmea nIOCKUX U 08Y2PAHHbLIX Y2108 MPEXSPAHHO20 Y2id.
Teopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Veild.

10. MHoOrOrpaHHHKH.

Bunbl MHOTOrpaHHUKOB. Pazeepmku mHozoepannuxa. Kpamuatiwue nymu na nogepxnocmu
MHocoepanHuka. Teopema Jiinepa. 1lpaBuiibHbIE MHOTOTPaHHUKU. /[8oticmeeHHOCb
NPABUTILHBIX MHO202PDAHHUKOS.

[Ipusma. Ilapannenenunen. CoiictBa napauienenumnena. [IpgaMoyroyibHbli apaieaenumnes.
Haknonnsie npusmel. [Tupamuna. Buasl nupamua. D1eMeHThl TPaBUIbHOM MUPAMUIBI.
[Mupamuabl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHSMHU, ©X OCHOBHBIE CBOMCTBA.

[Inomanu noBepxHOCTE MHOTOTPAHHUKOB.

12. /IBm:keHue.

Jlsudicenuist 6 npocmpancmee: napanienbtblll NEPEeHOC, CUMMEMPUsL OMHOCUMENLHO NI0CKOCHIU,
YEHMPANbHASL CUMMEMPUS], NOBOPOM OMHOCUMETLHO NPSMOLL.

IIpeobpazosanue nooodus, comomemus. Pewenue 3a0ay Ha nIOCKOCMU € UCHONb308AHUEM
cmepeomempu4ecKux Memooos

13. BeposSITHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs rPad)oB 1 KOMOMHATOPHKA

IToBTOpEHue.

[ToBTOpenue. Mcnonb3oBanue TaOIUIL ¥ TUarpamMM JJsl IPECTaBICHUs JaHHBIX. Perenue



3aJa4y Ha MPUMEHEHHE ONHMCATENbHBIX XapaKTePUCTHK YUCIOBBIX HAOOPOB: CPEIHUX,
HanOOJIBIIETO ¥ HAUMEHBILETO 3HAUCHHSI, pa3Maxa, JUCIIEPCUU U CTAaHIAPTHOTO OTKJIOHEHHUS.
Bbruucrenue 4acToT U BEPOSITHOCTEH COOBITHI. BrrunciieHre BeposSTHOCTEH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU HCcX0JaMH. Vcronbp30Banne KOMOMHATOPUKHY.
Brrunciienue BeposaTHOCTEH He3aBUCUMBIX cOOBITHI. Mcnonbp3oBannue GOpMyIIbl CI0KEHUS
BEPOSATHOCTEMH, Auarpamm Diiiepa, 1epeBa BeposiTHocTel, popmyisl beprymm

Kom0unaTtopuka n BepoOsITHOCTb. JJIeMeHTHI TEOPUH BEPOSITHOCTH M MATEeMATHYeCKOH
CTATUCTHKHU

Beposimnocmnoe npocmpancmeo. Axcuomvr meopuu eepossmuocmell.

VYcnoBHas BeposaTHOCTS. [IpaBrito yMHOKeHuUs BeposiTHOCTEN. DopMmysa OJIHON
BeposiTHOCTH. Popmyna baiteca.

JluckpeTHble cinyyailHble BETUYUHBI U pacnipeaeneHus. CoBMECTHbIE pacIipe/ieIeHHUsL.
Pacnipenenennie cyMMBI M TPOU3BEICHNS HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. MareMaTnueckoe
0’KMJIaHHE U JUCIIEPCUS CIIy4ailHOM BEIMYHMHBI. MaTeMaTH4eCKOe OKUJaHUE U JUCTIEPCHS
CYMMBI CIIy4alHBIX BEJIMYUH.

bunapnas ciydaiiHas Benu4MHa, pactpeaeneHne beprymu. I eomerpuueckoe
pacnpeznenennue. buHOMHaNBHOE pacpeesIeHUE U €r0 CBOMCTBA. [ unepeeomempuyeckoe
pacnpeoenenueu e2o ceocmaa.

11 KJIACC

AJiredpa ¥ HaYaJI1a aHAJIU3A

1. ®yukuum.

CreneHb ¢ IEMCTBUTENBHBIM NTOKA3aTENEM, CBOMCTBA cTeneHu. [Ipocreiire noka3aTeabHbIe
YpaBHEHUsI U HEPABEHCTBA

[TokazarenpHas ¢pyHKUIUA U ee cBoiicTBa U rpaduk. Yucno € u pyHkuus y =e*.

Jlorapudwm, cBoricTBa jorapudma. JlecaTnunblii 1 HaTypadbHbIHN Jorapudm. [Ipeodpazoranue
jJorapugMuueckux BelpaxkeHuil. Jlorapudmuyeckue ypaBHeHHs 1 HEPAaBEHCTBA.
Jlorapudmuueckas GyHKITUS U €€ CBOWCTBA U rpaduK.

Crenennas GyHKIUA U €€ cBoWicTBa U rpaduk. pparmonanpHbie ypaBHEHUS

2. YpaBHeHHUsI M HEPaBEHCTBA

Meto1 uHTEpBAJIOB U1 pelieHus HepaBeHCTB. [ paduyeckue MeTOIbl pelieHusl ypaBHEHHUH U
HEpaBEHCTB. PelieHne ypaBHEHU U HEPABEHCTB, COACPKALIUX IEPEMEHHYIO 110]] 3HAKOM
MOTyJISl.

CucreMbl IOKa3aTeIbHbIX, JOTAPU(PMUUECKUX U UPPALUOHAIBHBIX ypaBHEeHUI. CUCTEMBI
MOKa3aTeIbHbIX, JOrapu(MUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

VYpaBHEHUs], CUCTEMbl YPABHEHUI C TAPaMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu gviuie 2 cneyuaibHulx 6UO0S.
Teopema Buema, meopema be3y. IIpusooumsie u nenpusooumsie muo2ounenvi. OcHO8HAA
meopema aneebpuvl. Cummempuyeckue MHo2ouensl. LlenouucieHnvie u yeio3HayHvle
MHO2O0YIEHDL.

Juogpanmosvl ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K8aopamos.

3. lpousBoanas

IlepBooOpa3nas. Heonpenenennsiit unterpain. [leppooOpasHble aeMeHTapHbIX (DYHKIUH.
[Tnomans kpuBonuHeHOM Tpanenuu. ®opmyna Herorona-JleitOnuma. OnpeneneHHblii uHTerpai.
Brruncnenue niomnianeit niaockux Gpuryp u o0beMoB Tell BpallleHus C TOMOIIBIO HHTerpaa.

Mertoap! pemieHus: GyHKIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

I'eomerpus

4. Tena BpaleHus

Tena BparieHus: UUIMHIP, KOHYC, Map U chepa. CeueHus HUIMHIPA, KOHYCa U 1Iapa.
[IIapoBoii cerMeHT, MapoBOil CIOM, IIAPOBON CEKTOP (KOHYC).

YcedeHHas nupaMKia ¥ yCEUEHHBIN KOHYC.

Onemenmor chepuueckou eeomempuu. Konuveckue ceuenus.



KacarenbHble npsiMbIe U IIJIOCKOCTH. Briricanubie u onrcanubie cepsl. Kacarowuecs cgepbi.
Kombunayuu men epawjenus.

[Tnomans chepsr.

Paszsepmra yununopa u kounyca. Ilnomaap NOBEpXHOCTH MIMH/PA U KOHYCA.

KoMOuHaImm MHOTOTPaHHUKOB U TEJ BpaI[CHUSL.

5. BeKTOpbI U KOOPAUHATHI

Bexrops! u koopauHatel. CymMmMa BEKTOPOB, YMHOKEHHUE BEKTOPA HA YHUCIIO. YTOJI MEXAY
BekTopamu. CKaJIIpHOE ITPOU3BEACHHUE.

VYpaBuenue miockoctu. opmyna pacCTOSIHUS MEXy TOUKaMH. Y paBHEHHE c(hephl.
Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocoovl 3a0aHusi NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u 0okazamenbcmeo meopem ¢ nOMOwbI0 8EKMOPOE U MEMOOOM KOOPOUHAM.
Onemenmsl 2ceomempuu macc.

6. O0BEMBI TeE

[TonsTe o6beMa. O6beMbl MHOTOTpaHHUKOB. OOBEMBI T€J BpalleHUsl. AKcuombl 0b6vema.
Bv1600 chopmyn 06wemos npsamoyeonvnozo napanieienuneda, npuzmsl u nUpamuoslt. Popmyisl
0J151 HaxodicOeHus obvema mempasopa. Teopemvi 06 omHoueHUAX 00bEMO8.

Ipunoorcenuss unmezpana K 8bluUCIeHUI0 00bEMO8 U nogepxHocmetl men epaujenus. Ilnowaos
cghepuueckozo nosica. Obvem wiaposozo cnos. Ilpumenenue 06vemo8 npu pewreHuu 3a0a4.

[Tono6ue B mpocTtpanctBe. OTHOIIIEHHE 0OBEMOB U TIJIOIIA/IEH TOBEPXHOCTEH TI0T00HBIX
¢buryp.

7. BeposSITHOCTb M CTATHCTHKA, JJOTHKA, Teopus rpa¢oB 1 KOMOMHATOPHKA

Kom0unatopuka u BeposiTHOCTb.

JJieMeHTbI TeOPHHU BEPOATHOCTH U MATEMaTH4YeCKOH CTaTUCTUKH

HenpepoiBHbIe ciiydyaiinbie BeM4YUHbL. [[TOTHOCTH BeposiTHOCTH. DYHKIMS pacipeaeeHus.
PaBHOMepHOE pactipesneeHue.

IlokazamenvHoe pacnpeoeneHnue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumernenue. HopmansHoe pacnpenenenne. OyHKIUS
Jlannaca. [TapameTpsl HOpMalibHOTO pactpeneneHus. [[pumepsl ciydailHbIX BEJIMYHH,
MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEpPEHUH, poCT YenoBeka). [lenmpanvrast
npeoenvbHas meopema.

Hepasencmeso Yebviwmesa. Teopema Yebwvruesa u meopema beprynnu. 3akon donvuiux wucen.
Buibopounwiii memoo usmepenus eepoamuocmeti. Pons 3akoHa O0nbuux uucei 8 Hayke, npupooe
u obwecmae.

KoBapuanus nByx ciydaitubix BenuduH. [loHsTre o Ko3pPuiirienTe KOppesium.
CoBMecTHbIC HAOMIOICHUS ABYX CIY4YalHBIX BEIUYHUH. Bolibopounsiii koaghduyuenm
Koppensyuu. Jlunetinas peepeccus.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepus u ee yposeHs 3nayumocmu. Ilposepxa
npocmeuwux 2unomes. IMnupuyecKue pacnpeoesienuss U Ux c6513b ¢ meopemuiecKkumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmautl. Hnvexmuehble u CropbekmugHvle coomeemcmsust. buexyuu.
Juckpemuas nenpepwvignocms. llpunyun /lupuxne.

Koouposanue. J]eouunas 3anuce.

OcHognvle nouamus meopuu epaghos. /lepesvs. J{eouunoe oepeso. Ceaznocms. Komnonenmol
ceaznocmu. Ilymu na epaghe. Diineposwl u I amunomonogsl nymu.

Yray0néHHbli ypoBeHb



TemaTnueckoe nuiannposanue 10 kiacc

Ne TemaTnuyeckue pasjesl Koi1-Bo yacos
n/n
AJjredpa 1 Ha4aJI0 AHAJIN3A
1 [loBTOpenue marepuana 7-9 knacca 5
2 JleficTBUTENbHBIC YHCIIA 12
3 Ywucnosble GQyHKIMN 10
4 Tpuronomerpuyeckue GyHKINU 24
) TpuroHomeTpru4ecKue ypaBHEHHUs 10
6 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIPAXKEHUN 21
7 KommuiekcHbie uncia 9
8 [TpousBoHas 28
9 KomMOuHnaTopuka 1 BEpOsITHOCTh 7
I'eomerpus
10 | HekoTopsie cBeieHUS U3 ITTAHUMETPUHT 12
11 | BBexeHue B CTEPEOMETPHIO 3
12 | IlapamienbHOCTh MPSMBIX U TUIOCKOCTEH 16
13 | IlepneHIUKYISIPHOCTD MPSMBIX H IJIOCKOCTEH 17
14 | MHororpaHHuKu 14
15 | [loBTopenue matepuana 10 kimacca 22
Hroro 210

TemaTnueckoe njanuposanmnell kiacc

Ne TemaTuueckue pasaejbl Kosa-Bo uacos
n/n
Anredpa v Ha4YaJ10 aHAJIM3a
1 MHorousieHbl 10
2 Crenean u kopHU. CTenieHHbIe QYHKIIUH 24
3 [TokazarenpHas u gorapupmMudeckas GyHKIus 31
4 [TepBooOpa3zHas 1 UHTETpaT 9
5 DneMEeHThl TEOPHH BEPOSITHOCTU M MaTEMaTUYECKON 9
CTaTUCTUKU
6 VYpaBHeHus v HepaBeHCTBA. CUCTEMbl ypaBHEHHH U 33
HEPaBEHCTB
I'eomeTpust
7 BexTopel ¥ KOOpAMHATEI 31
8 Tena Bparienus: UMIMHIP, KOHYC, IIap, chepa 16
9 OO0BEMEI TEN 17
10 | IloBTopenue matepuana 10-11 xmacca 34
Hroro 204
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