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I[lnannpyembie pe3yJIbTATHI OCBOCHUS Y4eOHOTO MpeaMeTa

«MaTeMaTHKa»

JIMYHOCTHBIE Pe3yJIbTATHI
e B chepe oTHOUIEHU 00yUaOIIMXCs K cede, K CBOeMY 3/10POBbIO, K
NMO3HAHUIO celst:

OpHUEHTAIMs 00YJaIOIMIUXCS Ha TOCTHKEHHUE JIMYHOTO CYACThS, PEATH3AIINIO
MO3UTHBHBIX JKU3HEHHBIX IEPCIIEKTUB, WHUIIMATHBHOCTh, KPEATHBHOCT,
TOTOBHOCTh M CHOCOOHOCTh K  JIMYHOCTHOMY  CaMOOMpPEIEIICHHIO,
CIIOCOOHOCTH CTaBUTH IICJIU U CTPOUTD KU3HEHHBIC TIJIaHBI;
TOTOBHOCTh M CTOCOOHOCTh 00€CIeUnuTh ce0e U CBOUM OJIM3KUM JTOCTOMHYIO
JKU3Hb B IIPOLIECCE CaMOCTOATEIBHOM, TBOPYECKOM M OTBETCTBEHHOM
JIeATEIbHOCTH,
FOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCA K OTCTAMBAHUIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOI'0O MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH
BbIPa0aTHIBaTh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHUIO K OOIIECTBEHHO-
MOJINTUYECKUM COOBITHSM TIPOIIIOTO W HACTOAIIETO HA OCHOBE OCO3HAHMS
U OCMBICIICHUS WCTOPHH, JYXOBHBIX IICHHOCTEH M JOCTIDKCHHHN Halen
CTpaHBbl;
TOTOBHOCTh W  CHOCOOHOCTh OOy4YalIIUMXCS K CaMOpPa3BUTHIO U
CaMOBOCIIMTAHUIO B COOTBETCTBHHU C OOIIECUETOBEUCCKHUMHU IICHHOCTSIMU H
yuiealaMi TPaKJAHCKOro OOHIeCTBa, MOTPEOHOCTh B  (PU3UYECKOM
CaMOCOBEPIIICHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JeITEIbHOCTHIO;
NPUHATHE W peanu3aiusi IIEHHOCTeW 310poBOoro u Oe3omacHoro obOpasa
KU3HH, OEpe)KHOe, OTBETCTBEHHOE M KOMIIETGHTHOE OTHOIICHUE K
COOCTBEHHOMY (DM3MUECKOMY U TICUXOJIOTHIECKOMY 3710POBBIO;
HETIPUSATHE BPEAHBIX IPUBBIYCK: KYpPEHHUs, YNOTPEOJICHUS aJKOIOJIs,

HAapPKOTHUKOB.



e B cepe orHomennit odyyawmuxcss K Poccmu kak k Pogune
(OreuectBy):

poccHiicKasi HWIAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHMCKOM
UJIEHTUYHOCTH B TMOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MNPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOTO Haponaa u cynboe Poccum,
NaTPUOTU3M, TOTOBHOCTb K CIIyeHHI0 OTE€UecTBY, €ro 3aluTe;
YBaXXEHHE K CBOEMY Hapojly, YyBCTBO OTBETCTBEHHOCTHU mepen PoauHON,
rOpJIOCTH 3a CBOM Kpail, CBOW PoauHy, mponuioe U HaCToslee
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccum, yBakeHHME K TOCYIapCTBEHHBIM
cuMBoJjiaM (Tepo, ¢uiar, THMH);
dbopMupoBaHHUE YBAXKEHHS K PYCCKOMY S3bIKY KaK TOCYIapCTBEHHOMY
a3blKy Poccuiickonn ®enepauuu, SBISAIOMIEMYCS OCHOBOW POCCUNUCKOH
UJIEHTUYHOCTH U TJIABHBIM ()aKTOPOM HAI[MOHAIBHOTO CAMOOIPEICIICHUS;
BOCIIUTAHUE YBAXEHUSI K KYJIbType, fA3bIKaM, TPAAUIMUSIM U OObIYasiM
HapOoJI0B, IMpoxuBaroKx B Poccuiickont deaepanum.

e B clepe OTHOLICHUI 00YyYAIONIUXCHA K 3aKOHY, FOCYyJIapCcTBY M K

rPakIaHCKOMY 00IIIECTBY:

IPaKIaHCTBEHHOCTh, T'PaXKJAHCKasl MO3UIUs aKTUBHOTO U OTBETCTBEHHOT'O
YjileHa POCCUHCKOro OOILECTBa, OCO3HAIOIIETO CBOM KOHCTUTYLHOHHbBIE
npaBa W OO0S3aHHOCTH, YBAXKAIOIIEro 3aKOH M IPABOIMOPSIOK, OCO3ZHAHHO
NPUHUMAIOLIETO TPAAUIIMOHHBIE HAIIMOHAJIbHBIE M OOIIECYEIIOBEYECKHE
I'YMaHUCTUYECKUE U JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOI'O K Y4YacTHUIO B
0OIIECTBEHHOU JKU3HU,
MpPU3HAHUE HEOTUYX JAEMOCTH OCHOBHBIX TIpaB W CBOOOJ YEJIOBEKa,
KOTOpbI€ MPUHAIIEKAT KAXKIOMY OT POXKACHUSA, TOTOBHOCTh K
OCYILIECTBIICHUIO COOCTBEHHBIX MpaB W CBOOOA Oe3 HapylleHus MpaB U
cBOOOJ] JPYrux JHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC TIpaBa u

CBO6OI[BI YCJIIOBCKA U I'paKJaHrMHa COI'JIaCHO O6IlICHpH3HaHHBIM IIpUHOUIIaM



U HOpMaM MEXKIYHApOJHOTO IpaBa M B COOTBETCTBUU ¢ KoHCTHTYyLHEH
Poccuiickon @enepannu, npaBoBas v IMOJIUTUYECKAsI TPAMOTHOCTb;
MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOIECTBEHHOW MPAKTUKH, OCHOBAaHHOE HA JHAJIOTE KYJIbTYp, a
TaK)Ke PA3TUIHBIX (POpPM OOIIECTBEHHOTO CO3HAHHWSA, OCO3HAHUE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

WHTEPUOPU3AIUS IIEHHOCTEH JEMOKPATUHW W COIMAIBHOM COJHMAAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETYJIHPOBAHUIO OTHOIICHWN B TPYyIIE WU
COLIMAJILHOM OpraHu3allly;

TOTOBHOCTh 00YyYaromuxcsi K KOHCTPYKTUBHOMY Y4YacTHUIO B NPUHATHH
pElICHWI, 3aTparuBalOIIUX WX IIpaBa M HWHTEPECh, B TOM YHCIE B
paznuuHbIX (opMax OOIIECTBEHHOW CaMOOpraHMU3alliU, CaMOYNpPAaBJICHUS,
OOIIECTBEHHO 3HAYMMOMN ICATCILHOCTH,

NPUBEPKCHHOCTh HWJESIM HWHTEpPHAIMOHAIM3MA, JPYKObI, paBEHCTBA,
B3aMMOIIOMOIIIM HAPOAOB; BOCHHUTAHUE YBAXKUTEIHHOTO OTHOIICHUS K
HAIMOHAJILBHOMY JIOCTOMHCTBY JIIOJICH, WX YYyBCTBAM, PEIUTHO3HBIM
yOCKICHUSM;

TOTOBHOCTh OOYYAlOIUXCSl TMPOTHUBOCTOSATH HUACOJOTUU DKCTPEMHU3MA,
HAIlMOHAJIU3Ma,  KCceHOPOOWMH;  KOPpYIIUH;  JUCKPUMHUHAIUK  TIO
COIIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM TpHU3HAKAM U
JIPYTUM HETaTUBHBIM COIUATBHBIM SIBJICHUSIM.

e B cepe oTHOMIEHU 00YUAKOIHUXCSH C OKPYKA UMY JHOIbMU:
HPaBCTBEHHOE CO3HAHME M  TIOBEJCHHME HAa  OCHOBE  YCBOCHHUS
00111eUeIOBEYECKUX IEHHOCTEHW, TOJEPAHTHOTO CO3HAHMS W TOBEICHUS B
MOJINKYJIBTYPHOM MHPE, TOTOBHOCTH U CIOCOOHOCTH BECTHU JUAJOr C
JIPYTUMU JTIOJBMH, JOCTUTATh B HEM B3aWMMOIIOHUMAHUS, HAXOIUTh OOIIHE
e U COTPYAHUYATH JJIS1 UX JTOCTUKCHHUS;

NPUHATHE TYMAHUCTUYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXUTEIHHOE U
T00pOKENaTeIbHOE OTHOIIEHHE K JPYroMy 4YelIOBEeKY, €ro MHEHHIO,

MHUPOBO33PCHULO,



CIIOCOOHOCTh K  CONEPEKUBAHUI0O U  (POPMHUPOBAHHUE TMO3UTHBHOTO
OTHOIICHUS K JIIOJIAM, B TOM 4YHCIE K JHUIAM C OTrpaHUYCHHBIMH
BO3MOXHOCTSIMH 37IOPOBbSI M HWHBAJIUAaM; OCEpEXKHOE, OTBETCTBEHHOC W
KOMIIETEHTHOE OTHOIIEHWE K (U3HYECKOMY U  TICHXOJIOTHYECKOMY
3I0POBBIO IPYTHX JIFOJIEH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
dbopMHUpOBaHUE BBHIPAKCHHOW B TTOBEACHUN HPABCTBEHHOW MO3UIMH, B TOM
YHClIe CMOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY J00pa, HPaBCTBEHHOTO
CO3HaHUSI M TIOBEJACHUS Ha OCHOBE YCBOCHHSA OOIIEYeIOBEYECKHUX
IEHHOCTE M HPAaBCTBEHHBIX YYBCTB (YECTH, J0JATa, CIPaBEIIMBOCTH,
MUJIOCEPUS U IPYKEITIOOUS);
pa3BUTHE KOMIIETEHIIMH COTPYJAHUYECTBA CO CBEPCTHHKAMH, JICThbMHU
MJIQJIIIEr0 BO3pacTa, B3POCIABIMM B 00pa3oBaTEIbHOM, OOILECTBEHHO
NOJIE3HOW, y4e€OHO-MCCIIE0BATENbCKOM, NPOEKTHOW UM JAPYrHX BHJAX
JESTENHHOCTH.

e B clepe OTHOLICHUI O0YyYAONIUXCHA K OKPYKAWIIEMy MHPY,

JKUBOHM MPHUPOJE, XyT0KECTBEHHOU KYJIbTYype:

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW, 3HAYUMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY
TBOPUYECTBY, BIJIaJICHUE JIOCTOBEpPHOM HHPOpMaIMel O TepenoBbIX
JNOCTIKEHUAX U OTKPBITUSAX MHUPOBOM UM  OTEYECTBEHHOM HayKW,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YyCTpOlCTBE MHUpa U
oOmrecTna;
FOTOBHOCTh U CHOCOOHOCTh K  OOpa3oBaHUI0, B TOM  YHCIIE
caMOOOpa30BaHUIO, Ha IMPOTSHKEHUH BCEMl  JKU3HU; CO3HATEIbHOE
OTHOILIEHHE K HENPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCIEHIHOMN
po¢eCCHOHATBLHON U 00IIECTBEHHON JICITCIIBHOCTH,
DKOJIOTHYECKAsi KyJIbTypa, OEpeKHOE OTHOIICHUS K POJHOW 3emiie,
npupoaHbpIM OorarctBam Poccun 1 Mupa; moHMMaHUE BIHMSIHUSL COLMATBHO-
HPKOHOMHYECKUX TPOIECCOB HA COCTOSHHE NPUPOJHOW U COIUATHHOM

Cpeabl, OTBETCTBCHHOCTH 3a COCTOSAHMC HNPHUPOAHBIX PECYPCOB, YMCHHA U



HaBBIKM Pa3yMHOTO MPUPOIOMNOJIb30BAHUS, HETEPIIUMOE OTHOIICHUE K
JEUCTBUSIM, MPUHOCSIINM BpEJ SKOJIOTUHU; MPUOOPETEHHE OIbITa IKOJIOTO-
HaIPaBJICHHOMU JIEATEIbHOCTH;
ACTETUYECKOE OTHOIIEHUSI K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY
00yCTpOICTBY COOCTBEHHOT'O OBITA.
e B cepe OTHOIIEHU 00yUYAIONIUXCH K CeMbe M POJAUTENSIM, B TOM
YHUCJIe MOATOTOBKA K CEMEMHOM KU3HM:
OTBETCTBEHHOE OTHOIIIEHHE K CO3JJaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS LIEHHOCTEW CEMENHOW KU3HH;
MOJIOKUTEIBHBIA 00pa3 cCeMbH, POJTUTENHCTBA (OTIIOBCTBA M MAaTEPUHCTBA),
WHTEPUOPHU3ALIHS TPAJAUIIMOHHBIX CEMEHHBIX IICHHOCTEH.
e B cepe oTHONIEHNUSI O0YYAIOIIUXCS K TPYAY, B chepe COUAIBHO-
IKOHOMUYECKHX OTHOLIEHMIA:
yBaXX€HHE KO BceM (popmMam COOCTBEHHOCTH, TOTOBHOCTbH K 3aIlIUTE CBOEH
COOCTBEHHOCTH,
OCO3HAHHBINA BBIOOP Oyaymiel npodeccuu Kak MyTh U CIOCO0 peanu3aliuu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB;
TOTOBHOCTh OOYYaromuxcsi K TPyAOBOW MPOGECCHOHATBHON JIeATeIThHOCTH
KaK K BO3MOXXHOCTH YYacTHUs B pEHIEHWHU JHUYHBIX, OOIIECTBCHHBIX,
roCyJapCTBEHHBIX, O0IIEHAITMOHAIBHBIX MPOOJIEM;
MOTPEOHOCTh TPYIUTHCS, YBAXKEHHUE K TPYAY M JIIOAAM TpyAa, TPYAOBBIM
JOCTHKEHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIIECHUE
K pa3HbIM BUJIaM TPYAOBOU JESATEIHHOCTH,;
TOTOBHOCTh K CaMOOOCHYKMBaHHIO, BKJIIOYasi OOY4YEHHWE U BBITIOJIHEHUE
JIOMAIIHUX 00S3aHHOCTEMN.
e B chepe ¢u3HMUECKOro, IMCUXOJOTHYECKOr0, COLMAJIBLHOIO U
aKaJeMHU4YeCKOro 0J1aronojyqusi 00y4arommxcsi:
buznIeckoe, AMOLIMOHATBLHO-TICUX0JIOTHYECKOE, COIIMAJIbHOE

Onaromnosiyune OOydaroOUIMXCsl B JKM3HM 00pa3oBaTENbHOM OpraHu3alu,



OomymeHnue nacTbMU 0€30IMaCHOCTM M IICUXOJOTrH4YECKOro KOM(i)OpTa,

UH(pOpMaIMOHHON 0€30MaCHOCTH.

MeTtanpeaMeTHbIe pPe3yJIbTATHI
PeryasiTuBHbIC YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

BbInyCKHUK HAYYUTCH:

CaMOCTOSITEIIBHO ONPENENATh LENIH, 33/1aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOYKHO OIPEAEIUTh, YTO LETb JOCTUTHYTA;

OLICHUBATh BO3MOKHBIE TOCJIEICTBUS JTOCTUKEHUS MOCTABJICHHOW LIEJIH B
NEeSTEeNbHOCTH, COOCTBEHHOM J>KM3HU M JKM3HU OKPYXKAIOIIUX JIIOJEH,
OCHOBBIBASICh HA COOOPaKEHUSAX ITUKU U MOPaH;

CTaBUTh U (POpMYyJIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESATENbHOCTU U KU3HEHHBIX CUTYaLIUAX;

OLICHMBATh PECYpPChl, B TOM YHUCJIE BpEMs U JpYrue HeMaTepualbHbIC
pecypchl, HEOOXOAUMBIE JIJIs1 JOCTUKEHUS TOCTABICHHOW LIETH;

BbIOMpATh MYyTh JOCTHXEHHS LENH, IJIaHUPOBATh PELIEHUE MOCTAaBICHHBIX
3a/1a4, ONTUMHU3UPYS MaTepUaIbHbIE U HEMAaTEpUAJIbHBIE 3aTPATHI;
OpraHu30BbIBaTh 3(P(GEKTUBHBIM MOUCK PECypcoB, HEOOXOIUMBIX IS
JOCTUKEHUS MMOCTAaBIECHHOM 11eNH;

COTIOCTABIISATh TOTYYEHHBIM pe3ylbTaT NEATEIbHOCTH C MOCTABICHHOU
3apaHee 1eIblo.

Ilo3naBaTe/ibHbIEC YHUBEPCATbHBIC YUeOHbIC AeliCTBUS

BrInyCKHMK HAYYHUTCSH:

UCKaTh U HAaXOJuTh 000OIIEHHBIE CIIOCOOBI pelIeHHs 3a7a4, B TOM YHUCIIE,
OCYILECTBISATh PAa3BEPHYTHIH HMH(OPMALMOHHBIA MOUCK M CTaBUTh HA €ro
OCHOBE HOBBIE (y4eOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;

KPUTUYECKH OILICHUBaTh M HWHTEPHPETUPOBATH MHPOPMAIMIO C Pa3HbIX
MO3HUILINH, pacno3HaBaTh ¥ (UKCUpPOBaTH  NPOTUBOPEUUS B

I/IH(bOpMaHI/IOHHBIX HNCTOYHHKAX,



UCTIOJB30BaTh  PA3UYHBIE MOJCIBHO-CXEMATHUECKUe CpEACTBA s
MPENCTABIICHUS CYIIECTBEHHBIX CBS3¢M W  OTHOIICHWH, a Takke
MIPOTHUBOPEYHA, BHISBIICHHBIX B MTHPOPMAIIMOHHBIX UCTOYHUKAX;

HAXOJUTh U IPUBOJIUTH KPUTHUECKHUE apTyMEHTHI B OTHOIICHUN JEHCTBUNA U
CYXIEHUN JIPyroro;CIIOKOWHO W Pa3yMHO OTHOCUTHCA K KPUTHYCCKUM
3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO CYXICHUS, pacCMaTpUBATh UX
KaK pecypc COOCTBEHHOTO Pa3BUTHUS,

BBIXOJIUTh 32 paMKd  y4eOHOro  TpeaMeTra ©  OCYIIECTBISTh
IIEJICHATIPABJICHHBI TIOUCK BO3MOXKHOCTEH [UJII  IIMPOKOTO TEpeHoca
CPEACTB H CITIOCOOOB JICHCTBUS;

BBICTPaWBaTh MHIAMBUIYATbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO, YIUTHIBAS
OTPaHUYCHHSI CO CTOPOHBI IPYTUX YUYACTHUKOB U PECYPCHBIC OTPAHUYCHUS,

MCHATH U YACPKHUBATH PA3HLIC ITO3UIIUHN B MMO03HABaTEIILHOU ACATCIIbHOCTH.

KoMMyHHUKAaTHBHBIE YHUBepPCcAJbHbIE YUeOHbIe 1eHCTBUSA
BbInyCKHUK HAYYHTCH:
OCYLIECTBIIATh JAEJIOBYI0 KOMMYHUKAIMIO KaK CO CBEPCTHHUKAMU, TaK U CO
B3pOCIbIMU (KaK BHYTPHU OOpa30oBaTENbHOM OpraHW3allMk, Tak U 3a ee
npezaesiaMu), Mmoja0upaTh MapTHEPOB IS JIETIOBOM KOMMYHUKAIIUU HUCXOJS
U3 COOOpakKeHUW pe3yJbTaTUBHOCTU B3aMMOJICUCTBUSA, a HE JHUYHBIX
CHUMIIATHUM;
IIPU OCYILECTBICHUN TPYNIOBOI pabOThI OBITh KaK PYKOBOJUTEIEM, TaK U
YJIEHOM KOMaH/Ibl B Pa3HBIX POJIAX (FreHepaTop Ujiei, KPUTUK, UCTIOTHUTEIb,
BBICTYNAIOIIHM, SKCIEPT U T.1.);
KOOPJIMHUPOBATh ¥  BBINONHATH pPabOTy B  YCIOBHSIX PEAThHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BEpPHYTO, JIOTHMYHO K TOYHO U3JaraTb CBOK TOYKY 3pEHUS C
WCIIOIb30BaHUEM aJeKBaTHBIX (YCTHBIX M IHCHBMEHHBIX) S3BIKOBBIX

CpCACTB,;



— pacro3HaBaTh KOH(JIMKTOIE€HHBIE CUTYAIlUU U MPEI0TBpaIlaTh KOH(QIUKTHI
0 HUX AaKTUBHOM (ha3bl, BBICTpaWBaTh JCJIOBYI0O U 00pa3oBaTEIbHYIO

KOMMYHUKAIIHIO, n30eras JTMYHOCTHBIX OLICHOYHBIX Cy>KI[CHHI>i.



IIpeaMeTHBIE pe3yJIbTATHI

B pesyabraTte n3y4eHust yueOHoro npeamera «MaremMaTuka»Ha ypoBHe cpeHero oouero o0pa3oBaHus:

ba3oBblil ypoBeHD
«IIpo6eMHO-PYyHKIMOHAJIbHBbIE PE3YJIbTATHD)

Yray0aeHHbI yPOBEHD
«CHCcTeMHO-TeOpeTHYECKHE Pe3yabTAThD)

Paznen |. Beimycknuk Hayuutest | |11, BeimyckHuk mosy4yur Il. BeimyckHUK V. By CKHMK MOJIY4YHT
BO3MOKHOCTh HAYYNUTHCS HAYYHUTCH BO3MOKHOCTh HAYYUTHCS
Hemn Jlig ucnonp3oBaHus B Jna paseumus motunenus, | I yCremHoro s obecneuenus
0CBOCHUS ITIOBCETHEBHOM KU3HU U UCNONb30B8AHUS 8 PO OIKCHUS B03MONCHOCNU YCNEUHO20
nipesvera o0ecrieueHus: BO3SMOXXHOCTH | HOBCEOHEBHOU HCUZHU o0Opa3zoBaHUsI NPOOOJICEHUS
YCHEUIHOTO MPOJOIKEHUS | U obecnedeHus 10 CIIELUATIBHOCTSIM, obpazosanus no
o0pa3oBaHuUs 110 B03MONCHOCU YCHEUWHO20 | CBA3aHHBIM C MIPUKIIAJIHBIM | CHeYUAIbHOCHIAM,
CIIELIMAIIBHOCTSIM, HE NPOOOAHCEHUS UCIIOJIb30BaHUEM CBA3AHHBIM C
CBSI3aHHBIM C MPUKIIAIHBIM | 00pA308aHus no MaTEeMaTUKH ocyujecmenenuem HayuHou
UCIIOJIb30BaHUEM CHeYUATbHOCMAM, He U UCCIe008aAMENbCKOLL
MaTeMaTUKH CBA3AHHBIM C NPUKTAOHBIM desimenvHOCMU 8 00AACmU
UCNONB308AHUEM MaAmMemMamurky U CMEHCHbIX
Mamemamuxu HayK
TpeboBanus k pe3yjbTaTam
Inemenmor | — OnepupoBath Ha - Onepupoeamb2 — CB000mHO —  Hocmuorcenue
ﬂ':’szg;‘:cmg 0a30BOM NOHAMUAMU: KOHEYHOE OIEpUPOBATE TIOHSTHS pe3yIbmamos pazoena
ypOBHell_IOHHTI/IﬂMI/I: MHOIHCECMBO, d1eMeHm MH:. KOHCYHOC “’

311ech 1 manee:pacno3HaBaTh KOHKPETHBIE IPUMEPHI OGLIHX MOHSTHIA 110 XaPAKTEPHBIM TIPH3HAKAM, BBITIOJIHSTH ACHCTBHS B COOTBETCTBHH C ONPEACICHAEM H IPOCTEHIIIME
CBOIICTBaMU MOHATUH, KOHKPETU3UPOBATh IPUMEPaMH OOIIKE TTOHATHS.




u
Mamemamuy
ecKoil
J02UKU

KOHEUYHOE
MHOECTBO, AJIEMEHT
MHOECTBA,
MOJIMHOXKECTBO,
nepeceyeHue u
00beaMHEHNE
MHOECTB, YUCIIOBbIE
MHOECTBA Ha
KOOPAMHATHON
MPSMOM, OTPE30K,
UHTEPBAJ;
ONEPUPOBATH HA
0a30BOM ypOBHE
MNOHSATUAMU:
YTBEPKIECHUE,
OTpHUIlaHUE
YTBEPKACHUS,
VCTUHHBIC U JIOXKHBIE
YTBEPKACHUS,
MpUYNHA, CJIC/ICTBUE,
YaCTHBIN CITydau
oOrero
YTBEPKACHUS,

MHOJCECmaa,
NOOMHOHCECMBO0,
nepeceuenue u
00veOUHeHUe MHOMICECNS,
YUCTIOBbLE MHONMCECMBA HA
KOOPOUHAMHOU NPAMOLL,
ompe30K, uHmepeai,
NOJYUHMEPSAl,
NPOMEHCYMOK C
8bIKOIOMOU MOYKOL,
epaghuueckoe
npeocmasienue
MHOJCECMB HA
KOOPOUHAMHOU
NIOCKOCMU;
onepupoganmb
NOHAMUAMU.
ymeepoicoeHue,
ompuyanue
YmeepcoeHUs, UCTUHHbLE
U JIOJICHBLE YIMBEPIHCOCHUS,
npuduHa, cileocmaue,
uacmmblil cydat ooue2o
ymeepacoeHusl,
KOHmpnpumep;

MHOECTBO, PJIEMECHT
MHOKECTBA,
IIOJIMHO>KECTBO,
nepeceuecHue,
00bEeINHEHNE U
Pa3HOCTb MHOXECTB,
YHCJIOBBIC MHOXKECTBA
Ha KOOPJAUHATHOMN
MPSIMOM, OTPE30K,
WHTEPBAJ,
MOJIYUHTEPBal,
MIPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpadgudeckoe
MPEJCTABICHUE
MHOYKECTB Ha
KOOPAMHATHOMN
IJIOCKOCTH;

3aJlaBaTh MHO>KECTBa
MIEPEUYNCIICHUEM U
XapaKTEPUCTUUECKUM
CBOMCTBOM;
OMEPUPOBATH
TIOHSATUSMU:
YTBEPKICHUE,

— onepuposambs
noHAmMueMm
onpeoeeHus,
OCHOBHBIMU BUOAMU
onpedenenuil,
OCHOBHBIMU BUOAMU
meopem;

— NOHUMambs Cymbs
KOCBEHHO20
ookaszamenbcmaea;

— onepuposams
HOHAMUAMU CHEMHO20
U HEeCYemHo20
MHOICECmBa,

—  NpUMEHAMb Memoo
Mamemamuyeckou
UHOYKYUU OJI5L
nposeodeHUs.
paccyrcoeHuti u
00KA3amMeNbCme U npu
peuieHuu 3a0adu.

B nosceomnesnoil scusnu u
npu uzyHeHuu Opyeux

2 3,Z[eCL " Jajiee; 3HaTb ONPEACIICHUE IIOHATHSA, YMETH IOSCHATE €TI0 CMBICII,YMETH NCIIOJIb30BATh IIOHATUE U €T0 CBOMCTBa TIIpU IIPOBEACHNA paccyn(z[eHHﬁ, peaieHnu 3agaq.
3 31ech U ganee: 3HaTh OMpEACICHUEC NOHATUA, 3HATh U YMCTh 000CHOBBIBATH CBOﬁCTBa(HpPBHaKPI, CCJIM OHHU eCTL) TOHATHUA, XapaKTCPU30BATh CBA3U C APYT'UMHU MMOHATUAMU,
MPEACTABIIAA OAHO MMOHATHUE KaK YaCTh HEJIOCTHOTO KOMIIJICKCA, UCIIOJIB30BATh ITOHATUE U €T0 CBOICTBa IIpu IPOBCIACHUN paccymz[eHHﬁ, JI0Ka3aTCJIbCTB, PCIICHUM 3aJ1a4.




KOHTPIIPUMED;

— HaxoJuTh
IIEpECEUCHUE U
00bEIMHEHHE IBYX
MHOKECTB,
IIPEACTABICHHBIX
rpaguuecku Ha
YUCIIOBOU MPSIMOWU;

— CTPOUTH HA YHCIIOBOMU
IPSIMOU
MOIMHOKECTBO
YHUCIIOBOTO
MHO€ECTBA, 3aJJaHHOE
MPOCTEUIINMU
YCIIOBUSIMU;

— pacmno3HaBaTh
JIO’)KHbBIE
YTBEPKACHUS,
OIITMOKH B
pacCy X IEHUsX,

B TOM UYHCIIE C
UCII0JIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceounesnoti scuznu
u npu u3yderHuu

nposepsmb
NPUHAONIEHCHOCHb
NeMEeHMA MHOHNCECMBY;
HAaxoo0umu nepeceyenue u
00veOUHeHUe MHOMCECNE,
8 MoM yucie
npPeoCcmasieHHbIX
epaguyecku Ha YUCI0801
NpAMOU U HA
KOOPOUHAMHOU
NIOCKOCU;

npo8ooums
O0oKazamesvHble
paccysxcoenus o
obocHoBanus
UCTMUHHOCTU
VMEEpPAHCOeHUII.

B noeceonesnou srcusnu u

npu u3y4eHuu Opyeux
npeomemos:
UCNONIL308AMb YUCTIOBbIE
MHOJHCECMBA HA
KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOLUL
NIIOCKOCMU OJ151 ONUCAHUS
PeANbHbIX NPOYECcos U
SA6/1eHUL;

OTpHUILIAHUE
YTBEPKIACHUA,
WCTUHHBIC U JIO)KHBIE
YTBEPKACHUSA,
MpUYMHA, CJICICTBUE,
YaCTHBIN CIydau
o01Iero yTBep >KIaeHus,
KOHTPIIpUMED;

— TMPOBEPATH
MPUHAJICKHOCTh
AJIEMEHTa MHOXECTBY;

— HaXOJUTh IEPECECUCHHE
1 00bEeIMHEHUE
MHOECTB, B TOM YHCIIE
MIPEACTABICHHBIX
rpaguuecku Ha
YUCJIOBOU MPSIMOM U HA
KOOpPAMHATHOMN
MJIOCKOCTHY;

— TMPOBOJUTH
J0Ka3aTebHbIe
paccyxaeHus s
000CHOBaHUS
HUCTUHHOCTH
YTBEPKICHUU.

B noeceonesnou scusnu u
npu u3y4eHuu Opyeux
npeomemos:

npeomemos:
UCNOIb308AMb
meopemuKo-
MHONCECMBEHHDBIU S3bIK
U A3bIK JI02UKU 0715
ONUCAHUS PEATIbHBIX
npoyeccos u sejeHutl,
npu peueHuy 3a0a
Opyeux yueOHvIxX
npeomemos




opyaux npeomemoas:
HCIIOJIb30BATh
YHCIIOBBIE MHOXKECTBA
Ha KOOpJAUHATHOMU
IIPSIMOU IS
ONMCAHUS PEATTBHBIX
IIPOLIECCOB U
SIBIICHUM;

IIPOBOJUTH
JIOTUYECKUE
pacCykJIeHus B
CUTYaIUAX
MMOBCEIHEBHOM KU3HU

—  nposooumov
O0oKazamesvHble
paccysxcoeHus 8
CUMYayUsAX NOBCeOHEeBHOU
JHCUZHU, NPU PeteHuu
3a0ay u3 opyux
npeomemos

WCIIOJIb30BATh
YHCJIOBbIE MHOXKECTBA
Ha KOOPJIMHATHOMU
MPSAMOM U Ha
KOOPJIMHATHOM
IJIOCKOCTH JJIs1
OIMCAaHUS pPeaIbHbIX
IIPOLIECCOB U SIBJICHUN;
MIPOBOJUTH
JI0KA3aTelIbHbIC
pacCyKJICHUS B
CUTYaLMIX
MMOBCEIHECBHOM JKU3HU,
IIPY PELICHHUU 3a/1a4 U3
JIPYTUX NPEIMETOB

Yucna u
ebIpasricenus

OnepupoBath Ha
0a30BOM ypOBHE
MOHITHSIMU: 1IETI0€
YKCII0, IETUMOCTD
qHcell, OOBIKHOBEHHAS
Ipo0Ob, AecATUYHAS
JpoOb, pallMOHAIBLHOE
4HCIIO,
npuOIMKEHHOE
3HAYCHHE YUCIIA,
4acThb, J10JI,
OTHOIIIEHUE, MPOIIEHT,

— (8060010 onepuposamb
NOHAMUAMU. Yel0e YUCTLO,
0enumMocme yucer,
00bIKHOBEHHAS OPODY,
odecsimuyHas Opoow,
PAYUOHATBbHOE HUCIO,
NPUOIUNCEHHOE 3HAYEHUE
yucua, yacmes, 00JA,
OmHoOWeHue, NPoyeHm,
nosvluleHue U NOHUICEHUE
HA 3A0aHHOe YUCTIO
NPOYEeHmos, macumao,

CBoOomHO
OIEPUPOBATH
HMOHITHSIMU:
HaTypaJIbHOE YHCJIO,
MHOKECTBO
HATypaJbHBIX YHCEI,
1EJ10€ YHUCIIO,
MHOXKECTBO LIEIBIX
yucesl, OOBIKHOBEHHAS
JpoOb, IeCITUIHAS
JIpo0b, CMEIIAaHHOE
YHCIIO0, PallHOHAIBHOE
YHUCJIO, MHOKECTBO

Jlocmuoicenue
pe3yibmamos pazoena
Il;

Cc80000HO Oonepuposamb
YUCTOBBIMU
MHOHCECMBAMU NPU
peuleruu 3a0ad;
NOHUMAMb NPUYUHBL U
OCHOBHbIE UOeU
pacuupenus Yucio8blx
MHOJCECmE,

671a0emb OCHOBHbIMU




TIOBBIIIICHUE U
MOHUKEHUE HA
3aJJaHHOE YHCIIO
MPOLICHTOB, MAcCIITa0;
OMEepUpPOBATH HA
06a30BOM ypOBHE
TOHSTHSMHU:
jorapudm vucia,
TPUTOHOMETPUUECKAs
OKPY>KHOCTb,
rpajycHas Mepa yria,
BEJTUYMHA YTJIa,
3aJIaHHOT'0 TOYKOM Ha
TPUTOHOMETPUYECKOU
OKPYXHOCTH, CUHYC,
KOCHUHYC, TAHT€HC U
KOTaHT€HC YTJIOB,
UMEIOIINX
MIPOU3BOJIbHYIO
BCITUYHHY;
BBITIOJTHATD
apudmerndeckue
JIEUCTBUSA C LIEIBIMU U
paloHAILHBIMU
YUCJIaMU;

BBITIOJTHATD

—  NpuUBOOUmMb NpUMepbl

yuces ¢ 3a0aHHbIMU
ceolcmeamu OeaUMOCmiL,
onepuposama
NOHAMUAMU. JLO2APUDM
yucia,
MPULOHOMEMPUUECKASL
OKPYHCHOCb, PAOUAHHAS
U epadycHas mepa yana,
8eUYUHA Yeld, 3a0AHH020
MOYKOU HA
MPULOHOMEMPULECKOT
OKPYHCHOCMU, CUH)C,
KOCUHYC, MAH2EHC U
KOMAH2EHC V2l08,
UMEIWUX NPOUZBOJILHYIO
BEIUYUHY, YUCIA e U T,
8bINOJIHAMDb
apugmemuuecxue
oelicmeus, couemas
YCmHble U NUCbMEHHbLE
npuemvl, NPUMEHSIS NPU
Heobxooumocmu
BbIYUCUMEIbHbBIE
ycmpoucmea,

—  HAXo0umv 3HayeHusl KOpHA

palMOHAIBHBIX YUCET,
HMppalMOHAIBHOE
YHCJI0, KOPEHb CTEIICHU
n, JICUCTBUTEIHLHOE
YHCJI0, MHOXKECTBO
JIENCTBUTEIILHBIX
YuCell, FeOMETPpUUECKast
HMHTEpHpETaIns
HaTypajbHbBIX, LIEJIBIX,
palMOHAIBHBIX,
JIENCTBUTEIILHBIX
YHCEIT;

MIOHUMATh U OOBICHATH
pa3HUIY MEXIY
MO3UIIMOHHON U
HEIO3UILIMOHHOM
CHCTEMaMH 3aIlCH
YHCEeI;

MEPEBOJINTH YHCIIA U3
OJHOM CUCTEMBI 3alHCH
(cucTeMbI CUUCIICHUS) B
JPpYTYyIo,

JIOKa3bIBaTh U
HCII0JIL30BaTh
MPU3HAKHU JETUMOCTH
CYMMBI U
MIPOU3BENCHUS ITPU
BBITTOJTHEHHUH

NOHAMUAMU Meopul
oenumocmu npu
peulenuu
CMAaHOapmHuuLX 3a0ay
umems 06azosvle
npeocmasiieHus o
MHOMCEecmee
KOMNJIEKCHBIX YUCe;
Cc80000HO BbINOIHAMb
moodicoecmeeHHbvle
npeobpazosanus
MPULOHOMEMPUYECKUX,
Jlo2apupmuyeckux,
CMeneHHbIX
8bIPAICEHUL,

eaoems hopmynou
ounoma Hvromona;
NPUMEeHSAMsb npu
peuieHuu 3a0ay
meopemy 0 TUHEeUHOM
npeocmaenenuu HOJJ;
NPUMEHAMsb npu
pewenuu 3a0ay
Kumaiicxyro meopemy
06 ocmamkax,
NpUMEeHSAMsb npu




HECJIOKHbIE
npeoOpa3oBaHus
YUCJIOBBIX
BBIPaKEHUH,
CoJlepKalllNX CTENEHU
Yucell, JM00 KOPHU U3
YHCel, JIN00
jorapuMbl YKCE;
CpaBHUBATh
palroHaIbHbIE YUCIa
MEXy COOO0M;
OLICHUBATh U
CpPaBHUBATH C
palroHaIbLHBIMU
YUCJIaMU 3HA4EHUs
LEIBIX CTEIECHEN
4yucell, KOpHEen
HATyPAJIbHOW CTEIIEHU
U3 YnCed,
jorapu(moB yucen B
MPOCTBIX CIy4asx;
U300paXkaTh TOUKAMHU
Ha YHCJIOBOU IPSIMOU
1EJble U
palMOHAJIbHBIE YHUCIA,;
n300pakaTh TOYKAMH

HAMypaibHOU Cmeneni,
cmeneHu ¢ payuoHaIbHbIM
nokazameiem,
jo2apu@ma, ucnov3ys
npu HeobxoouMocmu
BLIHUCTUMENbHbIE
ycmpoucmea,
NONb308AMbCSL OYEHKOU U
NPUKUOKOU Npu
NPAKMU4ecKux pacuemax,
npoeoouns no
U3BECMHBIM POPMYIAM U
npasuiam
npeobpazosanus
OYKBEHHBIX BbIPANCEHULL
BKIIOUAIOUUX CENeHU,
KOPHU, J102apughmbl u
MpuUcoOHOMempuyecKue
dyukyuu,

HAX00UMv 3HAYEeHUs
YUCTIOBLIX U OYKBEHHBIX
8bIPAdICEHUL,
0CyUecmesis
Heobxooumbvle
NOOCMAHOBKU U
npeoobpazosanus;

BBIYMCJICHUH U
pelieHuu 3ajay;
BBITIOJTHATH OKPYTJICHUE
palMOHAIBHBIX U
UppAMOHATBHBIX
YHUCeJl C 3aJIaHHOMN
TOYHOCTBIO;
CpaBHUBATh
JEUCTBUTENbHBIE YHCIIA
pa3HbBIMU CIIOCO0aMU;
yHopsII0YMBaTh YUCIa,
3alMCaHHbIE B BUJIE
OOBIKHOBEHHOH U
JEeCATUYHOU IpoOH,
qucIia, 3alUCaHHbIE C
UCII0JIb30BaHUEM
apumMeTHIecKoro
KBaJPaTHOTO KOPHS,
KOPHEH CTENEeHU
ooJbIIe 2;

Haxoauth HOJl u HOK
pa3HBIMU CIIOCOOAMU U
UCII0JIb30BaTh UX MPH
pElICHUN 3a/1a4;
BBITIOJTHSTh
BBIYHCIICHUS U
npeoOpa3oBaHus
BBIPAYKCHUH,

peweruu 3a0ay Manyio
meopemy Depma;
YMembyb 8bINOIHAMb
3anuce Yucna 8
NO3UYUOHHOU cucmeme
cuucnenus,;
NpUMeHAmMb Npu
peuienuu 3a0a4
MeopemuKo-4uciogule
@dyHKYUU. YUCo u
cymma oenumerel,
@ynxyuio Dinepa,
NpUMeHImMb Npu
peuleHuy 3a0ay yentovle
opoou,

NpUMeHamMb Npu
peuieHuu
3a0aYMHO20YIEHbL C
oeticmeumenbHbiMU U
yenvimu

K03 puyuenmamu;
gnaodems NOHAMUAMU
NPUBOOUMbLU U
HenpueoouMblil
MHO20YEH U
NPUMEHAMb UX NPU




Ha YMCJIOBOU MPSIMOU
1eNnble CTENEeHU
yuces, KOpHU
HAaTypAJIbHOW CTEIIEHU
U3 YHUCEII, Jorapu(pMBbI
Yyuces B MPOCTHIX
ciyyJasix;

BBITIOJIHSTh
HECJIOKHBIE
npeoOpa3oBaHus
HEJIBIX U IPOOHO-
palOHAIIbHBIX
OYKBEHHBIX
BBIPAKCHUH;
BbIpakaTh B
MIPOCTENIINX CITydasx
U3 PaBEHCTBA OJHY
NEpEMEHHYIO Uepes
ApYrue,

BBIYUCIIATH B IPOCTHIX
Ciy4asx 3HaueHUs
YHUCJIOBBIX U
OYKBEHHBIX
BBIPAKCHUH,
OCYUIECTBIISIS
HE00XOANMBbIE

uzo0bpascams
cxemamuuecku y2oi,
8eUUUHA KOMOPO2O
guIpadicena 6 2padycax
UnU paouanax,
UCNOIL3068aMb NPU
peuteHuu 3a0ay
mabIuyHble 3HaYeHUs
MPULOHOMEMPULECKUX
dyukyul yenos;
BbINOIHAMb NEPEBOO
BeUUUHBL Yella U3
PAOUAHHOU Mepbl 8
2paodycHy10 U 0OpamHo.

B nosceonesnoii scuznu u

npU U3y4eHuu Opyaux
VUEOHbIX NPeOMemos:
BbINOIHAMb OCUCMBUSL C
YUCTIO8LIMU OAHHBIMU NPU
peuteHuu 3a0ay
NPAKMUYECKO20
xapaxkmepa u 3a0ay u3
Paznuunbix ooracmeu
3HAHUU, UCNOTL3YS NPU
Heobxooumocmu
CNPABOUHbIE MAMEPUATDL

coepKalux
JICICTBUTEIILHBIC
YHUCIia, B TOM YUCIIE
KOPHH HaTypaJbHbIX
CTEICHEH;

— BBITNOJIHATD
CTaHJIapTHBIC
TOXJECCTBCHHBIC
npeoOpa3oBaHus
TPUTOHOMETPUYECKUX,
Jorapu(pMUIECKUX,
CTEIICHHBIX,
VMPPalOHAIBHBIX
BBIPAKCHUH.

B noeceonesnou scusnu u
npu u3yueHuu Opyeux
npeomMemos:

— BBINOJIHATH U
OOBSICHATH CpPaBHEHHUE
pEe3yIbTaTOB
BBIUNCIICHUH TIPU
penieHun
MPaKTUYECKUX 3aj1ay, B
TOM YHCIIE
npUOTMKEHHBIX
BBIYKCJICHUH,
UCIIONB3YS pPa3HbIC

peueruu 3a0a4;
NPUMEHAMb Npu
peuienuu 3a0a4
OcHognyio meopemy
aneeopwl;
NPUMEHAMb Npu
pewenuu 3a0a4
npocmetiuiue QyHKyuu
KOMNIEKCHOU
nepemMeHHOoU KaK
2eomempuyecKue
npeobpazoeanus




MOJICTAHOBKH U
npeoOpa3oBaHus;

— m300paxkarhb
CXEMaTHYECKH YTOJI,
BEJTMYMHA KOTOPOTO
BBIPpa)KCHA B
rpagycax;

— OIICHUBATH 3HAKH
CUHYCa, KOCHHYCa,
TaHTeHCa, KOTAHTeHCa
KOHKPETHBIX YTJIOB.

B nosceounesnoil scusnu
U npu u3yyeHuu
Opyaux yueonvix
npeomemoas:

—  BBIIIOJHATH
BBIUMCIICHUS TTPH
peIlIeHny 3a1a4
PaKTHYECKOTO
XapakrTepa;

— BBITIOJTHATH
NPaKTHYECKHE
pacueTsl ¢
UCTIOIH30BAHUEM TIPH
HEO0XOIMMOCTH

U 8bIUUCTIUMETIbHBIE
ycmpoucmea,

oyeHusanlb, CpasHUBAmMs U

ucnoJjibzoeaniv npu

pPeuteruu npakmudecKkux
3a0a4 YUcni06ble 3HAYeHUs

PEATBHLIX 6EJTUYUH,
KOHKpemHble YUucjiloeble
xapakmepucmuku

00BeKMO8 OKPYIHCAIOUE20

mupa

CIIOCOOBI CPAaBHEHUIA;
3aIMChIBATD,
CpaBHHBATh, OKPYTJIAThH
YHCIIOBBIC JTAHHBIC
pealibHBIX BEJTHYUHH C
UCTIOJIb30BaHUEM
pa3HBIX CUCTEM
U3MEPCHHSI,
COCTaBJIATH U
OIIEHUBATh Pa3HBIMHU
CIIOCO0aMU YHCITOBBIC
BBIPXEHUS IPU
peleHun
MPaKTHYECKUX 3a7a4 U
3a7a4 U3 JIPYrux
y4eOHBIX MPEAMETOB




CIIPaBOYHBIX
MaTepuaioB U
BBIYUCIUTEIBHBIX
YCTPOMCTB;

— COOTHOCHUTBH PEabHbIC
BEJINYMHBI,
XapaKTePUCTUKHU
00BEKTOB
OKPYXaroIIEro Mupa ¢
UX KOHKPETHBIMU
YUCJIOBBIMU
3HAYCHUSIMU;

— HCIOJIb30BATh
METO/bI OKPYTJICHUS,
npUOTMKEHUS U
MPUKUJIKU TIPU
penieHnn
MPaKTUYECKUX 3a]1au
MMOBCEHEBHOM KU3HU

Ypagnenusa | — Pemarh IUHEWHBIE —  Pewamv payuonanvnvie, | — CB0OOOAHO — Jlocmuorcenue
“ ypaBHEHUS U nokazameJibHule U OIepupOBaAThH pe3yibmamos pazoena
HepaséeHcme . .
a HEPaBEHCTRA, Jocapugmuyeckue NOHATHUAMMU: Il;
KBaJpaTHbIE Yypaenenus u YPaBHCHHE, — 6000010 onpeoensimo

YPaBHEHHS; Hepaeencmea, HCPABCHCTBO, mun u évloupamo
N ABHOCHITbHBIE
— pemiathb npocmetiwue p Memoo peutenust
aBHEHUS U
norapuMUUECKHeE UppayuoHanbhbvie u yP NOKA3aMeNbHbIX U

HEepaBeHCTBA,




ypaBHeHHs Bra 10g,
(bx+c)=dmu
IIPOCTEUILINE
HEpPaBEHCTBA BUJIA
logax<d;

pemathb
MOKa3aTeIbHbIE
yYpaBHEHHUSI, BUAA
a”"*=d (rned
MOKHO MPEJICTABUTH B
BUJIEC CTETICHU C
OCHOBAHUEM @) U
IIPOCTEUILINE
HEpPaBEHCTBA BUJIA
a’<d (rme d moxkHO
NPEACTaBUTh B BUJIE
CTEIEHH C
OCHOBaHUEM a);.
MPUBOAUTH HECKOJIBKO
IIPUMEPOB KOPHEU
IIPOCTEUILIETO
TPUTOHOMETPHUYECKOT
0 YpaBHECHUS BUJIA:
sinx =a, Cos X = a,
tgx = a,ctgx = a, rae a
— Ta0JIUIHOE

MpUSOHOMemMpUYecKue
VpaeHeHus, HepaseHCcmaa
U Ux cucmemobl;
UCNONIL308AMb MEMOObL
peulenus ypagHeHull.
npusedeHrue K Uy
«npouseedeHue pasHo
HYTIIOY UL «YACMHOE
PABHO HYIO», 3AMEHA
nepemMeHHbIX,
UCNONIL308AMb MEMOO
UHMEPBAN0s OJisl peuleHuUsl
HepaseHCcme;
UCNONIL308AMDb
epaghuueckuti memoo 0is
NPUOTIUNCEHHO20 peuleHUs
VpaeHeHUll U HepaseHCcme,
usobpaxcams Ha
MPUSOHOMEMPUYECKOU
OKPYIHCHOCTU
MHOHCECMBO PEeULeHULL
npocmeuux
MPUSOHOMEMPUYECKUX
VpaeHeHuti U HepaseHCcms,
8bINOIHAMb OMOOP KOPHel
VPaBHEeHUU Ul peuieHuu

yYpaBHEHHE,
SABJISIIOLLEECS
CJIEICTBUEM JIPYTOro
YPaBHEHUSI, ypABHEHUS,
PaBHOCHJIbHBIE Ha
MHOXECTBE,
PaBHOCHJIbHBIE
npeoOpa3oBaHUs
YpPaBHCHUM;

pemaTh pa3Hble BUbI
YpPaBHEHUU U
HEPABEHCTB U UX
CUCTEM, B TOM YHCIIE
HEKOTOPBIE YPAaBHEHUS
3-11 11 4-1 CTCIICHEH,
JTPOOHO-pAIMOHATBHBIS
Y UPPALMOHAJIbHBIE;
OBJIAJIETh OCHOBHBIMU
TUTIAMHU
MOKa3aTEIbHBIX,
Jorapu(pMUYECKHUX,
UppALMOHAIBHBIX,
CTEIIEHHBIX YPaBHECHUN
Y HEPABEHCTB U
CTaHIAPTHBIMU
METOJAaMU UX PEIICHUN
Y IPUMEHSTh UX TPU
pelnieHny 3a1ay;

Jlo2apupmuyeckux
VpasHeHul u
HepaseHcms,
UPPayUOHAILHBIX
VpasHeHuu u
HepaseHCcma,
MPUSOHOMEMPUYECKUX
VpasHeHUU U
HepaseHcms, ux
cucmem;

c680000HO peuams
cucmembl TUHEUHbIX
VpasHeHUll,

peuiams 0CHOBHbIE
Munvl YypasHeHull u
HEepaseHcme ¢
napamempamu;
NpUMEeHsAMsb npu
peuieHuu 3a0ay
Hepasencmea Kowu —
bynakoseckozo,
bepnynnu,

umMems npedcmasieHue
0 HepageHcmeax
MedxHcoy cpeoOHUMU
cmeneHHbIMU




3HAYEHUE
COOTBETCTBYIOIIEN
TPUTOHOMETPUUECKOU

byHKIUN.

B nosceounesnoii ocusnu
U npu u3yyeHuu
opyaux npeomemoas:

— COCTaBJISITh U PEIIaTh
YpaBHEHUS U CUCTEMBI
YpPaBHEHUU MPU
PEIICHUH HECIIOKHBIX
MPAKTUYECKUX 33724

HepaeeHcme 6
coomeenicmeuu C
OONOJIHUME/IbHbIMU
yciaosuimu u
OCPAHUYEHUAMU.

B nosceonesnou srcusnu u
npu u3ydeHuu Opyeux
VUEOHbIX NPeOMemos:

— COCMaenAms U peuamas
VpaeHeHus, CUCmeMbl
VpaeHeHutli U HepaseHCcmed
npu peuienuu 3a0a4
Opyeux yueOHvIx
npeomemos;

— UCNOIb306aMb YPABHEHUS
u HepaseHcmaa Ol
nocmpoeHus u
UCCce008aHUs.
npocmeumux
Mamemamuyeckux
Mmooenel peanbHblx
cumyayuti unu
NPUKTIAOHBIX 3A0aY;

— ymemp
UHMepnpemupo8ams
NOJYYEeHHbIU NPU peueHUU

IIPUMEHATHh TEOPEMY
be3y k peuenuro
YPaBHEHHI;
IIPUMEHATHb TEOPEMY
Buera s pemenus
HEKOTOPBIX YPaBHEHUH
CTEIIEHU BBIIIE BTOPOW;
MTOHUMATh CMBICII
TEOPEM O
PAaBHOCWIBHBIX U
HEPaBHOCHUJIbHBIX
npeoOpa3oBaHUIX
YPaBHEHUHN U YMETh UX
JTIOKa3bIBaTh;

BJIaJICTh METOJIAMHU
pelLIeHus] YpaBHEHUH,
HEPABEHCTB U UX
CUCTEM, YMETh
BBIOMpATh METOJ]
peleHus u
00OCHOBBIBaTh CBOM
BBIOOD;

UCIIOJIB30BATh METO/
WUHTEPBAJIOB JJIS
pELIEHUST HEPABEHCTB, B
TOM YHCJIe APOOHO-
palrOHAIBHBIX U
BKJIFOYAIOIINX B ce0sl




VpasHeHusl, HepaBeHCmaa
UU cucmembl pe3yibman,
OYeHUBamy e20
npasoonododue 8
KOHmeKcme 3a0aHHOU
PEeANbHOU CUMyayuu uiu
NPUKTIAOHOU 3a0a4u

UppalroHaIbHbIC
BBIPKCHHS,

pemiaTthb
anreOpanyecKue
ypaBHEHUS U
HEPaBEHCTBA U UX
CHCTEMBI C
napameTpaMu
anredpanyecKuM u
rpaduueckum
METOJIaMH;

BJIQJICTh Pa3HBIMHU
METOIaMU
JI0Ka3aTeIhCTBA
HEPaBEHCTB;

peniaTh ypaBHCHHUS B
EJBIX YHUCTIAX;
n300paxaTh
MHOKECTBa Ha
TUIOCKOCTH,
3aJjaBaeMbIe
ypaBHEHUSIMH,
HEPABEHCTBAMU U UX
CUCTEMaMU;
CcBOOOIHO
UCTIOJH30BaTh
TOK/ICCTBCHHBIE
npeoOpa3oBaHus MPH




pELIECHUN YPAaBHEHUU U
CUCTEM ypaBHEHUH

B noeceonegnoii scuznu u
npu u3y4eHuu Opyeux
npeomemos:

— COCTaBJISTh U peliaTh
ypaBHEHUS,
HEPABEHCTBA, UX
CUCTEMBI IIPU PEIICHUN
3a7a4 IpYrux y4yeOHbIX
MIPEIMETOB;

— BBITIOJIHATH OILICHKY
IIPaBIONIOA00HS
pe3yNbTaTOB,
MOJTYy9aeMbIX TIPH
pEIICHUH Pa3IMYHbIX
YPaBHEHMU,
HEPABEHCTB U UX
CUCTEM MPHU PEIICHUH
3a/1a4 IPyrux yueOHbIX
MPEIMETOB;

— COCTaBJISTh U peuiaTh
ypaBHEHUS U
HEPaBEHCTBA C
napameTpamu Mpu
pelleHuy 3a1a4 Apyrux
y4eOHBIX MPEJMETOB;




COCTaBJISITh YPABHEHHE,
HEPABEHCTBO WJIU UX
CUCTEMY,
OIKCHIBAIOIIIHE
pEaIbHYIO CUTYaIUIO
WJIY TIPUKJIATHYIO
3ajauy,
WHTEPNPETUPOBATH
IIOJIy4YECHHbIE
pEe3yJbTaThI;
HCIIOJIb30BATh
IpOrpaMMHBbIE
CpEeACTBA PU PELICHUH
OTJEJIbHBIX KJIACCOB
YpPaBHEHUU U
HEPABEHCTB

Dynkyuu

— OmnepupoBaTb Ha
0a30BOM ypOBHE
MOHSTUSIMU:
3aBHCHUMOCTD
BEJTUYHH, PYHKIHS,
apryMeHT ¥ 3Ha4YCHHE
byHKIIMH, 00aCTh
OTIpEEIEeHUS U
MHOECTBO 3HAaYCHUN
byHKUMH, Tpaduk
3aBUCUMOCTH, TpaduK

— Onepuposamso

HOHAMUAMU:
3a8UCUMOCTb BETUYUH,
@yHKYyus, apeymenm u
3HaueHue yHKyuu,
obacms onpedenenust u
MHOJICECMB0 3HAYEHULL
@dyukyuu, epaghux
3asucumocmu, 2pagux

dyukyuu, Hyau QyHKyuu,
NPOMENHCYMKU

Brnaners noHATHAMMU:
3aBUCUMOCTH BEIIMYMH,
byHKIIMA, apTYMEHT U
3HaueHue QyHKLHH,
0071aCTh OIpeAeIICHUS
Y MHOKECTBO 3HAYECHUI
byHKIUYU, TpaduK
3aBUCUMOCTH, IpaPuK
GyHKIUYU, HYJIH
GYHKIIUA, TPOMEKYTKH
3HAKOMOCTOSHCTBA,

— Jlocmuoicenue
pe3yibmamos pasoeind
I;

— glademv NOHAMUEM
AcUMnNMOmMbl U YMemb
€20 NPUMEHMb Npu
peuienuu 3a0a4;

—  NPUMEHAMb MemoObl
peuieHust NpoCmenuiux
ougppepenyuanbHvix
VpasHeHull nepeozo u




byHKIMHN, HYJIA
dynkumy,
MPOMEKYTKU
3HAKOTIOCTOSTHCTBA,
BO3pacTaHUE HA
YUCIIOBOM
IPOMEKYTKE,
yObIBaHWE Ha
YUCJIIOBOM
IPOMEKYTKE,
HauOoJbIIeE U
HauMEHbIIIee
3HayeHue (QyHKIHNH Ha
YUCJIIOBOM
IPOMEXKYTKE,
ePUOUICCKAs
byHKIMS, IEPUOT;
OTepupoBaTh HA
0a30BOM ypOBHE
MOHITHAMU: TIpSIMast U
oOpaTtHas
IIPOITOPIIMOHATBLHOCTh
JIMHEWHa,
KBaJIpaTUyHasl,
jorapupMudecKas u
nokasareiabHas

3HAKONOCMOAHCMEA,
go3pacmaHue Ha
YUCTIOBOM NPOMEINCYMKE,
ybvisauue Ha YUCTOBOM
npomedicymxe,
Haubonvuiee u
HaumeHbulee 3HavyeHue
@YHKYUU HA YUCTIO80M
npomedicymxe,
nepuoouyeckas QyHKyus,
nepuoo, Yemuas u
HeyemHas QyHKyuu;
onepuposamu
HOHAMUAMU: NPAMASL U
obpamuasn
NPONOPYUOHANLHOCb,

JIUHEUHAS, K8AOPAMUUHAS,

Joeapugpmuyeckas u
nokazamenvHas GynKyuu,
Mpu2oHoMempuyecKue
dyukyuu,;

onpeoensamov 3HAYeHue
@yHKYUU NO 3HAYUEHUIO
apeymenma npu
PA3IUYHBIX CHOCOOAX
3a0anus QyHKyuu,

— cmpoums epaguxu

BO3pacTaHUE Ha
YHUCJIOBOM
IIPOMEXKYTKE,
yObIBaHHE Ha YUCIOBOM
IIPOMEXKYTKE,
HauOoJbLIEE U
HauMEHbLIEe 3HaYEHUE
(YHKIIMM HA YUCIIOBOM
IIPOMEKYTKE,
nepuoanYecKas
GyHKUUA, IEPUOS,
YyeTHasl U HeueTHas
(GyHKUUU; YMETh
NPUMEHSTH 3TH
MOHSTHS TIPU PELICHUU
3aj1ay;

BJIa/IETh IOHATUEM
cTeneHHas QyHKIIHS;
CTPOUTH €€ rpaduK u
YMETh IPUMEHSTh
CBOMCTBA CTEIIEHHOU
(GyHKUIMU TIPU pEeLIEHUN
3a/1ay;

BJIa/IETh NOHATUAMHU
NoKa3arejbHas
(YHKIIMS, SKCIIOHEHTA,

8MOpP020 NOPSAOKO8




byHKIIHNH,
TPUTOHOMETPUUECKHUE
byHKINH;
pacro3HaBaTth
rpaduku
AIIEMEHTAPHBIX
(GyHKUUNA: TPAMOHN U
oOpaTHOM
MPOMOPIUOHATLHOCTH
, TUHEWHOM,
KBaJIpaTU4HOM,
Jorapu(pMUIECKON 1
[I0Ka3aTeIbHON
byHKITNH,
TPUTOHOMETPUYECKHUX
G yHKIMIT;
COOTHOCUTH Tpaduku
3JIEMEHTapPHBIX
byHKIIUN: TPSIMOUN U
oOpaTHOM
MPONOPLUHUOHATBEHOCTH
, TMHCHHOM,
KBaJIpaTUYHOM,
Jorapu(pMUIECcKOi 1
ITOKa3aTEIbHON

byHKIHH,

U3YUEHHBIX YHKYULL,
ONUCHIBAMb NO 2paghuKy u

8 NPOCMeUwUx CLy4asx no

¢opmyne nosedenue u
ceolicmea QyHKyuil,
HAxooumo no 2paguxy
@dyukyuu Haubonrvuue u
HauMeHbUuue 3HAYeHUsL,
cmpoums dCKU3 epaguxa
@ynxyuu,
yoosiemeaopsarouyet
npusedeHHoMy Habopy
yeaosuil (npomedicymru
803pacmanus/yovleanusl,
3HAueHUue QYHKYuU 8
3a0anHOL MOYKe, MOYKU
IKCMPEMYMO8,
acumMnmomol, Hyau
Gynrxyuu u m.o.);

— pewambs YPaGHeHUs,

npocmetiuiue cucmeml
VPasHeHUl, UCNOIb3YSL
ceolicmea QyHKyuil u ux
epaghukos.

B noeceonesnou srcusnu u

CTPOUTH UX rpaduku u
YMETh IPUMEHSTh
CBOMCTBA
MTOKA3aTEIbHOU
GYHKIIUW TIPU pEIIEHUN
3amad;

BJIQ/ICTh TIOHATHEM
jorapudMuyecKast
(GyHKUUSA; CTPOUTD €€
rpaduk U yMeTh
IIPUMEHATH CBOWCTBA
JorapupMUIECKON
(GyHKUIMU TPU pEeLIEHUN
3azay;

BIIAJICTh TIOHATUSIMU
TPUTOHOMETPUUYECKUE
GYHKIIUY; CTPOUTH UX
rpauKy U yMETh
IIPUMEHSATH CBOWCTBA
TPUTOHOMETPHUICCKHUX
GYHKIIUN TP peIIeHUu N
3azay;

BJIQ/ICTh TIOHATHEM
oOpatHast GyHKITUS;
MPUMEHSTH 3TO
MOHSITHE MPU PEIICHUH




TPUTOHOMETPUUYECKUX
byHKUMN ¢
dbopmynamu,
KOTOPBIMHU OHH
3aJ1aHbl;

HAXOJUTh MO rpapuKy
npUOIKEHHO
3HauYeHUS (PYHKIUU B
3aJJaHHBIX TOYKAX;
OIpENENATh 10
rpaduky cBoiicTBa
byHKIIMN (HYTH,
IPOMEXKYTKU
3HAKOIOCTOSHCTBA,
MPOMEKYTKU
MOHOTOHHOCTH,
HauOobIINE U
HaMEHbINNE
3HAYEHUS U T.IL.);
CTPOUTH ICKU3
rpaduka QyHKINH,
YAOBJIETBOPSIIOLLIEN
NPUBEICHHOMY
HAOOpy YCIOBUI
(mMpoMexyTKHU
BO3pacTaHus /

npu u3ydeHuu Opyeux
VUEOHbIX NPeOMemos:
onpeodensams no epagpuxam
U UCNONIBb308aMb OIS
peuteHus NPUKIAOHbIX
3a0au4 c8oUcCmea peaibHbIX
npoyeccos u
3asucumocmeu
(Haubonvuiue u
Haumenbuiue 3HAYyeHusl,
NPOMENCYMKU
803pacmaHus u yovl8aHus
@DyHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
aAcuMnmomul, nepuoo u
m.n.);
UHMepnpemupo8ams
ce0UCmBa 8 KOHMeKcme
KOHKpemHou
NPAKmMu4ecKo Cumyayuu;
onpeodenamo no epaguxkam
npocmeuuiue
Xapakxmepucmuxku
nepuoouiecKux npoyeccos
8 OuoI02UlU, IKOHOMUKE,
MY3biKe, paouocesi3u u op.
(amnaumyoa, nepuoo u

3ajady;

— TPUMEHATH PH
pelieHnu 3aaa4
CBOMCTBA (DYHKIIMIA:
YETHOCT,
NEePUOJUYHOCTD,
OrpaHUYEHHOCTD;

— TPUMEHATH NpU
pelieHnuy 3aaad
npeoOpa3oBaHUs
rpa¢ukoB GyHKIIHI;

— BJAJETh MOHATUSIMU
YHCIIOBas
MOCJIEI0BATEIHHOCTD,
apudmerndeckas u
reoMeTpHuIecKast
porpeccus;

— TPUMEHATH NPU
pelieHuu 3a1a4
CBOWCTBA U IPU3HAKU
apupMeTUIEeCKOl 1
reOMETPUYECKON
MIPOrPECCUM.

B noeceonesnou scusnu u

npu u3yHeHuu Opyeux
VUEOHbIX NPeOMemos:




yObIBaHMSI, 3HAUCHHE
(GyHKUIMY B 3aJaHHOU
TOYKE, TOUKU

AKCTPEMYMOB M T.1.).

B noeceonesnoii scuznu
U npu u3y4eHuu
opyaux npeomemoas:

— OIpEeNeNsTh Mo
rpadukaM CBOMCTBA
peaNbHBIX MPOLIECCOB
Y 3aBUCUMOCTEMN
(HambompIIne U
HAUMEHBITTNE
3HAYCHUA,
TIPOMEKYTKH
BO3pacTaHUs U
yObIBaHUS,
IPOMEKYTKU
3HAKOMOCTOSIHCTBA U
T.IL);

— HHTEPIPETHPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKOU
CUTYaIiH

OIPEENATh 10
rpadukam u
UCIIOIb30BaTh ISt
pelIeHns MPUKIaaHbIX
3aJ1a4 CBOMCTBa
peaIbHBIX MPOLIECCOB U
3aBUCUMOCTEN
(HamOospIe U
HAaVMEHbIINE 3HAYCHUS,
MIPOMEKYTKHU
BO3pACTaHUS U
yObIBaHUS (PYHKIINH,
MIPOMEKYTKHU
3HAKOIOCTOSTHCTBA,
ACUMIITOTHI, TOUKH
nepernda, mepuoa u
T.IL.);
UHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKON
CUTYyaluu;.

OIPENENATH 110
rpadukamM rnpocreumme
XapaKTEPUCTUKHU
MEPUOINYUECKUX
MPOLIECCOB B OMONIOTUH,
SKOHOMUKE, MY3bIKE,




PaguOCBS3H U IP.
(ammuTyzAa, Nepuon u
T.11.)

Dnemenmul
mamemamu
YecK020
ananusa

— OmnepupoBaTh Ha
0a30BOM ypOBHE
MOHATUSIMH:
POU3BOAHAS
(yHKIMU B TOUKE,
KacaTeslbHas K
rpa@uky QpyHKIUH,
IPOU3BOIHAS
byHKIMY;

— ONpeneNnsiTh 3HAaUCHHE
IIPOU3BOJHON
(yHKIMU B TOYKE MO
U300paKEHUIO
KacaTeJIbHOM K
rpaguky,
MPOBEJNCHHOM B 3TOU
TOYKE;

— pelaTh HECIOKHBIE
3aJlayy Ha
NPUMEHEHUE CBSI3U
MEXITY
IPOMEXYTKaMU
MOHOTOHHOCTH U

— Onepuposamso

NOHAMUAMU: NPOU3BOOHAS
@dyukyuu 6 mouxe,
KacamenbHas K 2pagpuxy
@dyuKyuu, npou3eo00Has
dyukyuu,;

BLIUUCTISIMb NPOUZBOOHYIO
00HOUIeHA, MHO20YIeHa,
K8AOPAmMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL
dyukyul;

BLIUUCTISIMb NPOU3BOOHBIE
NEeMEHMAPHBIX PYHKYULL
U UX KOMOUHAYUII,
UCNONIL3YSL CNPABOYHbLE
Mamepuainl,
uccnedosams 8
NPOCMEUWUX CLY4asx
@dyukyuu na
MOHOMOHHOCMY,
Haxooums Hauboabuiue u
HaumMeHbuiue 3HAYeHUs]
Gdyukyutl, cmpoumo

Bmaners noHsATHEM
OCCKOHEUHO
yOBbIBaro1ast
reoMeTpHIecKast
MIPOTPECCHst 1 YMETh
MIPUMEHSTH €0 MpHu
pelIcHUH 3aa4;
MPUMEHSTH TSI
pelieHus 3a1a4 TEOPHUIO
TIPENICTIOB;

BJIAJIETh HOHIATUSIMU
OECKOHEYHO OOJIbIINE U
OECKOHEYHO MaJIble
YHCJIOBEIE
[IOCJIEOBATEIBHOCTH U
yMETb CPAaBHUBATH
OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJible
[I0CJIENOBATEILHOCTH;
BJIAJIETh HOHIATHUSIMU:
MPOU3BOIHAS (PYHKIIMH
B TOYKE, IIPOM3BOTHAS
dynxmy;

— Jlocmuoicenue
pe3yibmamos pazoena
I;

— €80000HO 61a0emb
CMAaHOapmMHbIM
annapamom
MaAmemamu4eckozo
ananuza ons
BbIUUCTICHUS]
NPOU3800HBIX (DYHKYUU
OOHOUL NepeMeHHOlL;

—  €80OOOHO NPUMEHAMb
annapam
MaAmemamu4eckozo
ananusa ons
uccnedo8anusi hyHKyuil
U nocmpoenus
epagukos, 6 mom uucie
uccnedo8anus Ha
8bINYKILOCHIY

— onepuposams
noHAmueMm
nepeooopas3Holl
@dyuKkyuu 01 pewierus
3a0ay;




TOYKaMH SKCTpEMyMa
(GyHKIMHU, C OJHOM
CTOpPOHBI, ¥
IPOMEXKYTKAMHU
3HAKOIIOCTOSIHCTBA U
HYJISIMA [IPOU3BOJIHOMN
3TON (QYHKIH — C
JIPYTOU.

B noeceonesnoii scuznu
U npu u3yYeHuu
Opy2ux npeomemos:

— TOJB3YSCh
rpadukamu,
CpaBHUBATH CKOPOCTHU
BO3pacTanus (pocra,
MOBBIIIICHUS,
YBEJIWYEHUS U T.II.)
WINA CKOPOCTH
yObIBaHUs (TIaJICHUS,
CHWKCHUS,
YMEHBIICHUS U T.I1.)
BEJIMYHH B peabHBIX
npoleccax;

— COOTHOCHUTH IrpauKku
peasbHBIX MPOIECCOB
Y 3aBUCHUMOCTEH C UX

epaguru MHO2041eHO8 U
npocmeumux
PAYUOHAILHBIX PYHKYUIL C
UCNONIL308AHUEM
annapama
MaAmemamuyecko2o
ananusa.

B noeceonesnou srcusnu u

npu u3yueHuu opyaux
VUEOHbIX NPeOMemos:
peulamv NPUKiaoHvle
3a0ayu u3 ouoI02ul,
Quzuku, xumuu,
OKOHOMUKU U OPYUX
npeomemos, CA3aHHbIE C
ucceoo8anuem
Xapakxmepucmux
PeabHbIX NPOYECCos,
HaxoocoeHuem
HAUOOILUIUX U
HAUMEHbUIUX 3HAYEeHUT,
CKOPOCMU U YCKOPEHUsL U
UHMepPnpemuposams
NOJyUeHHble Pe3yIbmanvl

BBIYHCIISATH
IPOU3BOHBIC
3JIEMEHTapHBIX
byHKIUN 1 ux
KOMOMHAIIHI;
UCCIIeNnoBaTh (PYHKIMU
Ha MOHOTOHHOCTH U
KCTPEMYMBI;

CTpOUTH TpaduKu 1
IPUMEHATH K PEIICHUIO
3a/1a4, B TOM YHUCIIE C
napaMeTpom;

BJI/IETh TIOHATUEM
KacarenbHas K rpaduky
(YHKUHU U YMETh
NPUMEHSTH €ro IpH
pelleHuy 3a7a4;
BIIAJICTh TIOHATUSIMU
nepBooOpa3Has
dynxums,
ONPENECICHHBIN
WHTErpa;

OPUMEHSTH TEOPEMY
Herorona—JleiOnua n
ee CIIeACTBUS JIsl
penieHus 3a1a4.

— 081a0emsv OCHOBHbIMU
ceedeHUuAMU 00
unmeepane Hotomona—
Jletionuya u e2o
npocmeumux
NPUMEHEHUSX,

— onepuposams 8
CMAaHOapmHulLX
cumyayusix
NPOU3BOOHBIMU BbICULUX
NOPsOKO8;

—  yMemb NPpUMEHAMb Npu
peuteHuu 3a0ay
ceoucmea
HenpepvleHbIX
dyukyuil;

— yMemb NPpUMEHAMb Npu
pewenuu 3a0au
meopembl
Betiepwmpacca;

— yMemb 8bINOIHAMD
NpUOIUINICEHHbLE
8bIUUCTeHUS (MEMOObL
peulenus ypasHeHutl,
BbIYUCTICHUS]
onpeoeneHHo2o
unmezpana);

—  yMemb NPUMEHAMb




OTHMCAHUSIMU,
BKJTIOYAIOIIUMU
XapaKTEPUCTUKHU

CKOPOCTH U3MCHCHUA

(OBICTpBIIT pOCT,

INTaBHOC ITIOHUXKXCHUC

U T.IL);
UCII0JIB30BaTh
rpaduKu peasbHbIX
IIPOLIECCOB IS

B nosceonesnoii scusnu u
npu u3yueHuu Opyeux
VUEOHbIX NPeOMemos.

— pemIaTh MPUKIATHBIC
3a71a4M U3 OMOJIOTHH,
bU3UKH, XUMUH,
APKOHOMWKH U APYTHX
MIPEAMETOB, CBSI3aHHBIC
C UCCJIeIOBAaHUEM

NpULodNCeHIUe
npoU3800HOU U
ONnpeoesieHHO20
uHmezpana K peueHuio
3a0au
ecmecmeo3Hanusl,
grnadems NOHAMUAMU
8mopas npouseo0Has,
BLINYKIIOCMb 2paAduKa
dyukyuu u ymems

XapaKTEPUCTUK uccne0o8ams QyHKYuro
peICHUA HECTTOKHBIX MPOIIECCOB,; HA 8bINYKIOCMb
HNPpUKJIaJHbIX 3a/1a4, B — HUHTEpPHPETHUPOBATH
TOM YHCJIE ONpeaess MOJTy4YECHHBIC
1o rpauKy CKOPOCTh pe3ysIbTaThl
X0/1a IpoIiecca
Cmamucmu OnepupoBathb Ha — HUmemwb npedcmasnenue o | — OnepupoBaTh Locmuoicenue
:Zpl:) ";f:ggﬂ 0a30BOM ypOBHE OUCKPEMHbIX U OCHOBHBIMHU pe3yibmamos pasoeid
A o
y HEeNpepul8HbIX CIYUAUHBIX -
meil, 102UKa OCHOBHBIMH pep Y ONKCATEIbHBIMHU I;
u ONHMCATCIbHBIMU GEAUNUHAX U XapaKTepUCTUKAMU umMemsb npeocmasiieHue
Komounamo XapaKTEPUCTUKAMU pacnpedenenusyx, o 4HCI0BOro Habopa, 0 YeHMpanbHOU
UKa o
p YHCJIOBOr0 Habopa: Hesasucumocm MIOHATUEM T'€HEpAIbHAS npeoevHol meopeme;
CAYVYAUHBIX BEIUUUH,
CpCOHEC COBOKYITHOCTD U uUMemv npedcmasieHue
apupMeTHIeCKOe wmemp npedcmasienie o BBIOOPKOM U3 HEE; 6
’ mMamemamuyeckom ’ 0 6bl00pOHHOM
MearaHa —
A 5 ’ 02CUOAHUU U OUCnepCUU OHCpHpOBATH Koappuyuenme
HanOobIIEeE U CAYIATiHbIX GEUIUH; MIOHATHUSIMH: YaCcTOTa U Koppenayuu u JuHetHou
HanMMCHBIIICE BEPOSITHOCTh COOBITHS,

— umemo npeécmaeﬂeﬁue o

pezpeccuu;




3HAYECHUS;

— OmnepupoBaTh Ha
0a30BOM ypOBHE
HNOHSTUSIMU: YacTOTa
Y BEPOATHOCTh
COOBITHS, CITydalHBIN
BBIOOD, OMBITHI C
PaBHOBO3MOXHBIMH
3J€MEHTapHbIMU
COOBITHSIMY;

— BBIYUCIIATH
BEPOSITHOCTU
COOBITHI HA OCHOBE
noJicyeTa yucia
UCXOJIOB.

B noeceonesnoii sxcuznu
U npu u3yHeHuu
opyaux npeomemoas:

— OLICHUBATh U
CpaBHMBATh B
MPOCTHIX CIydasx
BEPOSITHOCTHU
COOBITHI B peajibHON
KU3HU;

— YUTAaTh,
COMOCTaBJISITh,

HOPMAIbHOM
pacnpeoeneHuu u
npumepax HoOpManrbHoO
pacnpeoeieHHbIX
CYYAUHbIX EIUYUH,
NOHUMAMb CYMb 3AKOHA
bonvuux yucen u
8bI00POUHO20 Memooa
usmMepeHus
geposimHocmel,

umems npedcmasienue oo

VCII08HOU 8EPOSIMHOCIU U
0 NOJIHOU 8ePOSIMHOCTU,
NPUMEHIMb UX 8 pelueHUU
3a0ay;

uMemov npedcmasieHue o
BAJICHBIX YACMHBIX BUOAX
pacnpeoeneHuti u
NPUMEHIMb UX 8 pelueHUU
3a0ay;

uMemov npedcmasieHue o
KOppensayuu C1yyauHbix
8e/IUYUH, O JIUHEUHOU
pezcpeccuu.

B nosceonesnoii sorcuznu u

npu u3y4eHuu Opyeux

CyMMa U IIPOU3BEIECHUE
BEPOATHOCTEM,
BBIYUCIIATH
BEPOSITHOCTU COOBITHI
Ha OCHOBE IOJCYETa
YKClla UCXO/I0B;

BJIAJ€Th OCHOBHBIMU
MOHATUAMU
KOMOMHATOPUKH U
YMETh UX MIPUMEHSITh
IIPU PELICHUU 33/1a4;
UMETh MPE/ICTABICHHE
00 OCHOBax TEOpUHU
BEPOSITHOCTEN;

UMETh IPE/ICTABICHHE
O TUCKPETHBIX U
HEIPEPBIBHBIX
CIIy4allHbIX BEJIUYNHAX
Y PACTPENEIICHUSIX, O
HE3aBUCUMOCTH
CIIy4alHBIX BEJIUYUH;
VUMETB IIPEJICTABICHHUE
0 MaTeMaTU4YeCKOM
OKUJIaHUU U
JUCIIEPCUHN CITyYaTHBIX
BEJIUYMH;

UMETH MIPEICTABICHHE
O COBMECTHBIX

umemyv npedcmasieHue
0 CIamucmu4eckux
eunomesax u npogepke
CMamucmu4eckou
eunomesuvl, 0
cmamucmuxe
Kpumepusi u ee ypogHe
SHAYUUMOCU,

umMemuv npedcmasieHue
0 C6A3U IMNUPULECKUX
U meopemuieckux
pacnpedenenuli;
umMemuv npedcmasieHue
0 KOOUposaHuu,
0B8OUYHOU 3ANUCU,
08OUUHOM Oepese;
81a0emv OCHOBHbIMU
NOHAMUAMU Meopuu
epaghos (epad,
sepuiuna, pebpo,
cmenenb 8epulUHbl,
nymo 6 epaghe) u ymemo
NPUMEHAMb UX NPU
peuienuu 3a0ad;
umMemuv npedcmasieHue
0 Oepesbsx U ymemby




CpaBHUBATb,
UHTEPIPETUPOBATH B
HOPOCTBIX CIydasx
peasbHbIe TaHHbBIE,
IpeCTaBJICHHBIC B
BHJIE TaOJIMIIL,
auarpamm, rpadukos

npeomemos:

BLIYUCTAMD UTU
OYeHu8amsv 8epPosIMHOCIU
coObLIMUIL 8 PeanbHOl
JHCUSHU,

8b10UPaAMb NOOX00AUUE
Memoobl npedCcmasieHust
u 06pabomxku OAHHLIX,

— yMemb peuams

HeCI0JICHbIe 3a0a4U Ha
npumeHeHue 3aKOHd
OOIbUUX YuCe 8
coyuono2ul,
CMpaxosanuiu,
30paBooOXpaneHul,
obecnevyenuu
bezonacnocmu HaceleHus
8 UPe3BbIUAUHBIX
cumyayusix

pacnupeneneHusax
CJIy4alHbIX BEJINYMH;

— TIOHMMATh CYTh 3aKOHA
OOJBIINX YUCEI U
BBIOOPOYHOTO METO/Ia
U3MEPEHUS
BEPOSITHOCTEN;

— UMETh IPEACTABIICHUE
0 HOPMAJIbHOM
pacrpenenesuu u
MpUMEPAX HOPMAJIBLHO
pacrpeneneHHbIX
CJIy4alHbIX BEJINYMH;

— UMETh IPEACTABIIEHUE
0 KOppeJsIuun
CJIy4alHbIX BEJIMYUH.

B nosceonesnotui srcuznu u
npu U3yueHuu Opyeux
npeomemos:

— BBIUYUCIATH WIH
OILICHUBATh
BEPOSITHOCTH COOBITHI
B pEAJIbHOM KU3HU;

— BBIOMpATH METOJIbI
TTOIX OISIET0
MIPE/ICTABIICHUS U
00pabOTKH JJAaHHBIX

NpUMEHIMb NPU
peuieruu 3a0ad;
gnadems NOHAMUEM
CBA3HOCTb U YMemb
NpUMEHAMb
KOMNOHEeHMbl
C8A3HOCMU NPU
peueruu 3a0a4;
YMemyb 0Cyuecmensimy
nymu no pebpam,
00x00b1 pebep u
sepuiun epaga;

umMemuv npedcmasieHue
00 21i1eposom u
2aMUILIMOHOBOM NYMU,
umMemyv npedcmaegieHue
0 mpyoHocmu 3a0ayu
HAX04COeHUs
2aMUIbMOH08a NYMU,
gradems NOHAMUAMU
KOHeuHble U CYemHble
MHOJCECMBA U YMEemb
UX NPUMEHAMb NPU
peuieHuu 3a0ad;
YyMemyb npUMeHAmb
Memoo
Mamemamuyeckou




UHOYKYUU,

—  yMemb NpuMeHamb
npunyun /[upuxne npu
peuenuu 3a0a4

Texcmoeuvie
3a0ayu

Pemnrate HECTOXKHBIE
TEKCTOBBLIE 3aJ1a4H
Pa3HBIX TUIIOB;

aHaJIM3UPOBATH
YCJIOBHUE 3aJ1a4l, MPU
HEO0O0XOIUMOCTH
CTPOUTH JJIA €€
pelieHus
MaTeMaTUYECKYIO
MOJIeJIb;

IIOHUMATh U
HCIIOJIb30BaTh JIJIS
pelIeHus 3a1a4uu
UH(pOpMaIHIO,
MPEJCTABICHHYIO B
BUJI€ TEKCTOBOH U
CUMBOJILHOM 3aITHCH,
cXeM, TaOJIuIl,
auarpamm, rpa@ukos,
PUCYHKOB;
JIeCTBOBATH IO
aIrOpuUTMYy,
coaepKaleMycs B
YCJIIOBUM 33]1a4H;

Pewams 3a0auu pasznvix
MUNos, 8 MoM Hucie
3a0ayu NOBLIUEHHOU
MpYyOHOCMU,

8bIOUPAMb ONMUMATLHBI
Memoo peuleHus 3a0au,
paccmampusds pa3iudHsle
Memoobl;

cmpoums Mooeib
peuieHust 3a0ayu,
npo8ooOUMbs
doxasamenvHule
paccysicoenust;

pewams 3a0a4u,
mpebyrouue nepebopa
8apPUAHMO8, NPOBEPKU
ycnosutl, 6bloopa
ONMUMANLHO20
pe3yibmama;
AHaIU3UPOBAMs U
UHMepnpemupo8ams
pe3yibmamol 8
KOHmMeKcme YClo8ust
3a0a4u, 8blOUpamMs

Pewrare pasueie 3agaun
TTOBBIIICHHON
TPYAHOCTH;
aHAJIU3UPOBATH
YCJIOBHE 33/1a4H,
BBIOMpATH
ONTHUMAJILHBIN METO/I
pelIeHus 3a7auH,
paccMarpuBast
pa3IUYHbIC METO/IbI;
CTPOUTH MOJIEIb
pelieHus 3a1auu,
MPOBOJUTH
JIOKa3aTeIbHbIE
paccyxaeHus pu
pelLICHUH 3aa4H;
peniaTh 3a/1a4u,
TpedyroIue mepedopa
BapUAHTOB, MMPOBEPKHU
YCIIOBHIA, BBIOOpA
ONTUMAJILHOTO
pe3yJbTara;
aHAJIU3UPOBATH U
WHTEPNPETUPOBATH

— Jlocmuoicenue
pe3yibmamos pasoeid




WCIIOJIb30BaTh
JIOTUYECKHE
pacCyKIeHUs TIpH
pElIeHUH 3aa4u;
pabortath
HM30BITOYHBIMHU
YCIIOBUSIMH, BBIOWpast
u3 Bcel uHpopmaimu,
JTaHHBIE,
HE0OXOIUMBbIE IS
peNIcHUs 3a1a9H;
OCYIIECTBIISTh
HECJIOXKHBIN epedop
BO3MOHBIX
pelIeHuit, BIOupast u3
HUX ONTHUMAJIbHOE 10
KPUTEPHSIM,
chopMyIHpPOBaAHHBIM
B YCIIOBUU;
aHAJTM3UPOBATH U
UHTEPIPETUPOBATH
TIOJTy9CHHBIC
pelIeHHs] B KOHTEKCTE
YCIIOBHS 3aJ1a4H,
BEIOWPATH PEIICHHUS,
HE POTUBOpEYaIne
KOHTEKCTY;

peniarh 3a7a4u Ha

peutenus, e
npomusopedaujue
KOHMEKCMY;

—  nepesooums npu peueHuu
3a0aqu uHgopmayuro u3
00HOLL hopmbl 8 Opyeyio,
UCNONIb3YSL NPU
HeobXx00uMocCmu cxembl,
maobauysl, epaguxu,
ouazpammol;

B nosceonesnoni ocuznu u
npu u3yueHuu Opyeux
npeomemos.

—  pewamov npakxmuyecKue
3a0ayu U 3a0a4u U3
Opyeux npeomemos

MOJIYYEHHBIC PEIICHUS
B KOHTEKCTE YCIIOBHS
3aJ1ayu, BEIOUpATh
penicHus, He
MIPOTHUBOPEYAIINC
KOHTEKCTY;

— TEPEBOJUTH IIPH
pEIICHUH 331291
nH(OpMAIMIO U3 OJTHOU
(dbopMbI 3amucH B
TIPYTYIO, HCTIONB3YS
IpU HEOOXOTUMOCTHU
CXEMBI, TaOJIUIIBI,
rpaduKu, TUarpaMmel.

B noseceonesnoii orcuznu u
npu uzyueHuu Opyeux
npeomMemos:

— pemiaTh MPaKTHICCKUE
3aJ1a4M ¥ 3a7a9M U3
JIPYTUX MPEAMETOB




pacyer CTOUMOCTHU
MOKYTIOK, yCIYT,
MOE€3/10K U T.IL.;
pelaTh HEeCIOKHbBIE
3a]1a4M, CBS3aHHBIC C
JIOJICBBIM Y9aCTHEM
BO BJIaICHUH (PUPMOH,
PENNPUSTUEM,
HE/IBIKUMOCTBIO;
peliaTh 3aJa4u Ha
MPOCTHIC TIPOIECHTHI
(cucTembl CKHUJIOK,
KOMHCCHH) U Ha
BBIUMCIICHHE
CJIOXKHBIX ITPOLIEHTOB
B Pa3IMYHBIX CXeMaxX
BKJIAJIOB, KPEAUTOB U
UTIOTEK;

pemaTh
NPaKTHYECKHE
3aa4u, TpeOyroIue
UCIIOJIb30BaHUS
OTPHIATEIHHBIX
qucesn: Ha
orpenieNicHue
TeMIIepaTyphbl, Ha




ornpeJieNieHne
MOJIOXKEHHUSI Ha
BPEMEHHOM ocH (10
HAIIEeH 3pBI U MOCIIE),
Ha JIBUKCHUE
JIEHEKHBIX CPEJICTB
(mpuxopa/pacxon), Ha
oTpeziesieHHe
TTyOWHBI/BBICOTHI U
T.IL.;

UCII0JIh30BaTh
MOHSITHE MaciiTada
JUISL HAXOKJICHUS
pPACCTOSHUN U JJIUH
Ha KapTax, IJIaHax
MECTHOCTH, TJIaHaX
MMOMEIICHUM,
BBIKpOWKaX, MPH
pabote Ha
KOMITBIOTEPE U T.II.

B nosceonesnoit orcuznu

U npu U3yueHuu
Opyaux npeomemos:
pelaTh HECIIOAKHBIE
MPaKTUYECKUE
3a7a4d,
BO3HUKAIOIIUE B




CUTYyaIUSIX
IMOBCEIHEBHOM KU3HU

T'eomempus

— OmnepupoBaTh Ha
0a30BOM YpOBHE
HNOHATUSMU: TOYKA,
npsimasi, TNIOCKOCTh B
IPOCTPAHCTBE,
napajyIeNbHOCTh U
NEPIEHIUKYIIIPHOCTD
PSIMBIX U
IJIOCKOCTEH;

— pacro3HaBaTh
OCHOBHBIE BU/IbI
MHOT'OT'PaHHUKOB
(mpu3ma, mupaMu/a,
IPSAMOYTOJIbHBIN
napajijienenune,
Ky0);

— u300paxarhb
u3y4yaembie (Urypbl
OT PYKH U C
pUMEHEHUEM
IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

— nenath (BHIHOCHBIC)
IUTOCKHE YEePTEXKHU U3

— Onepupogamb
NOHAMUAMU. MOYKA,
npAMAst, NiIOCKOCMb 8
npocmpaucmeae,
napanienbHoCcms u
NnepneHOUKYISAPHOCHb
NPAMBIX U NIOCKOCMeEl,

—  NpUMeHAmMb O/ peuleHUs:
3a0ay eeomempuyecKkue
Gaxmul, eciu ycnogus
npumeHeHus 3a0anbl 8
61Ol hopme;

— pewambs 3a0ayu Ha
HaxoocoeHue
2eoMempuiecKux 6elIuyut
no obpaszyam uiu
aneopumman;

— Odenamb (8bIHOCHbIE)
NIIOCKUEe Yepmedicu U3
PUCYHKOB 00bEeMHBIX
Queyp, 6 mom uucne
pucoeamsw 8uU0 ceepxy,
cOOKy, cmpoums ceyerus
MHO202DAHHUKOB,

— Bmangets

TCOMETPUIECKUMHU
MOHITUSMU TIPH
pelIeHUH 3a7a4 U
MIPOBEICHUN
MaTEeMaTHYECKUX
pPacCyXJICHUH;
CaMOCTOSATEIHHO
bopMyIHpOBaTH
oIpeeCHHs
reOMETPUIECKUX
buryp, BbIIBUTATH
TUTIOTE3BI O HOBBIX
CBOMCTBAX U NMPU3HAKAX
F€OMETPUYECKUX PUTYP
1 00OCHOBBIBATH WIIN
OIPOBEPTraTh UX,
000011aTh UIu
KOHKPETHU3UPOBATH
pe3ynbTaThl HA HOBBIX
Kiaccax Guryp,
MPOBOJUTH B
HECIIOXKHBIX CITyJasix
KJIacCUPUKALUIO QUTYp
0 Pa3InIHBIM
OCHOBaHWSIM;

— Umems npedcmasnenue

00 aKcUOMamu4ecKkom
Mmemooe;

eladems NOHsmuem
eeomempuiecKue
Mecma mouex 8
npocmpancmee u
yMemb NPUMEHAMb UX
OJ1s1 peuteHus 3a0ad;
yMemvb NPUMEHIMb 015
peuienus 3a0ay
CBOUCMBA NIOCKUX U
08YZPAHHDBIX Y208,
mpexepanHoco yena,
meopembl KOCUHYCO8 U
CUHYCO8 05
MpexepanHoco yeua,
elademsb NOHsImuem
NnepneHOUKyIapHoe
ceuenue npusmbl u
yMemb NPUMEHAMb €20
npu peueHuu 3a0au,
umMems npeocmasiieHue
0 080UCMBEHHOCTU
NpABUTbHBIX
MHO202DAHHUKOB,




PUCYHKOB TIPOCTHIX
00BEMHBIX QUTyp:
BUJI CBEPXY, COOKY,
CHU3Y;

U3BJICKATH
uHOOpPMAIIHIO O
IIPOCTPAHCTBEHHBIX
T€OMETPUIECKUX
durypax,
MPE/ICTaBICHHYIO Ha
YepTekax u
PUCYHKaX;
IPUMEHSTH TEOPEMY
[Mudaropa npu
BBIYHCIICHUN
AJIECMEHTOB
CTEPEOMETPUIECKUX
duryp;

HAXOJUTh 00BEMBI U
1 (V1IEN
MTOBEPXHOCTEN
IIPOCTEUILINX
MHOTOTPaHHHUKOB C
IpUMEHEHUEM
bopmysr;
pacrmo3HaBaTh

u361eKams,
UHMepnpemuposams u
npeoobpazoevieams
ungpopmayuo o
2eomMempuiecKux
dueypax,
npeoCcmasieHuyIo Ha
yepmeogicax;
npUMeHsAMb
eeomempudeckue axmol
0J151 peuteHus 3a0ad, 8
mMom uucne
npeononazaroujux
HeCKOIbKO WA208
peulenus;

ONUCHIBAMb 83AUMHOE
PACRO0JCeHUe NPAMBIX U
njaockocmeti 8
npocmpancmee;
dopmynuposamo
c80UCMEa U NPUHAKU
pueyp;

00Ka3b18aMmb
eeomempuiecKue
VMEepIHcOeHUs,
e1a0ems CMmaHOapmHuou

WCCIIEIOBATh YEPTEKH,
BKJIFOYasi KOMOMHAIIHH
¢buryp, u3BIEKaTh,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBAThH
uH(bOpMaIHIo,
NPE/ICTaBICHHYIO Ha
YepTekKax;

peniath 3a7a4n
reOMETPUYECKOT0
COZICPIKaHMSI, B TOM
YHCIIe B CUTYyAIUSX,
KOT'/1a aJITOPUTM
pelieHus He CleayeT
SIBHO U3 YCJIOBUS,
BEITIOJTHATD
HEO0OXOIUMBbIE IS
pelICHMS 3aa9H
JOTIOTHUTEIbHBIC
MOCTPOECHMUS,
HCCIIEIOBATh
BO3MOHOCTb
NPUMEHEHUS TEOPEM U
bopMyIT IS PEIICHUS
3a/1ay;

yMeTh POopMyIUpOBaTh
U JIOKa3bIBaTh
reOMEeTpUYECKre

811a0enmb NOHSMUAMU
UeHmpaivHoe U
napannenvHoe
NPOEeKmMupoBanue u
NpUMEeHSMb Ux npu
nocmpoeHuu ce4enutl
MHO202PAHHUKO8
MemOoOOM NPOeKYUlL;
uMemov npedcmasieHue
0 pazeepmke
MHO202PAHHUKA U
Kpamuatiuem nymu Ha
NnOBEePXHOCMU
MHO202DAHHUKA,
umMemsb npeocmasiieHue
0 KOHUYECKUX
CeyeHUsIx;

umMemsb npeocmasiieHue
o0 Kacarowuxcs cghepax
U KOMOUHAYUYU meJl
8pauieHus u ymems
NPUMEHSIMb UX Npu
peuieruu 3a0a4;
NpUMeHsmMs npu
peuieHuu 3a0ay
Gdopmyny paccmosnus
om MouKu 00
NIOCKOCMU;




OCHOBHBIE BUJIBI TEII
BpalieHus (KOHyc,
AIUHID, chepa u
map);

— HaxXOIUTHh O0OBEMEI U
IIOIIA N
MMOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHHKOB U
TEJI BpaIleHUs ¢
IPUMEHEHUEM

dbopmy.

B nosceonesnoti sorcuznu
U npu u3yYeHuu
opyaux npeomemoas:

— COOTHOCHUTH
aOCTpaKTHbIE
T€OMETPUICCKUC
MOHSITHS ¥ (PAKTHI C
peaNTbHBIMH
KU3HEHHBIMU
00bEeKTaMU U
CUTYaIUSIMU;

— HCIOJb30BaTh
CBOWCTBA

Kiaccughuxayuei
NPOCMPAHCMEEHHBIX
Queyp (nupamuoei,
npu3Mbl,
napaiienenuneonl);
Haxooums 06vembl U

niowaou nogepxHocmell

2eomempuiecKux mej ¢
npumeneHuem opmy;

6bIUUCTIAIMb PACCNMOAHUA U

Yyelbl 8 N(POCMPAHCMEE.

B nosceonesnoii sorcuznu u

npu usyveHuu Opyeux
npeomemos.

UCNOIb308AMb CBOUCBA

eeomempuieckux gueyp
0J1s1 peuteHus 3a0ay
NPAKMUYECKO20
xapakmepa u 3a0ay u3

opyeux oobaacmeti 3HaHUU

YTBEPKJICHHUS,
BJIAJ€Th MOHATUAMHU
CTEPEOMETPUM: IPU3MA,
napaJijIelenunen,
MpaMHuJia, TETPAdIP;
UMETh NPEICTABICHUS
00 akcuomax
CTEPEOMETPUH U
CJIEACTBUSX U3 HUX U
YMETh IPUMEHSTH UX
IIPU PELLICHUH 33/]1a4;
YMETb CTPOUTH CEYEHUS
MHOT'OI'PaHHHKOB C
UCITOJIb30BAHUEM
Pa3INYHBIX METOJIOB, B
TOM YHCJIE U METOAA
CJIEZIOB;

VMETBH IIPEICTABICHHE
0 CKPEIMIMBAIOIINXCS
NPSIMBIX B
IIPOCTPAHCTBE U YMETH
HaXOJUTh yroJl U
pPacCTOSHUE MEXIY
HUMU;

IPUMEHSTH TEOPEMBI O
HapaJIeNbHOCTH
IIPSIMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE IIPU

811a0emb Pa3HbIMU
cnocobamu 3a0anus
NPAMOU YPABHEHUAMU U
yMemb NPUMEHIMb Npu
pewenuu 3a0ad;
NpUMeHsImsb npu
peuteHuu 3a0ay u
JoKazamenbcmee
meopem 8eKmopHblil
Memoo u Memoo
KooOpouHam,

uMemov npedcmasieHue
00 akcuomax obvema,
npumeHsams hopmyivl
00vemoes
NPAMOY20JIbHO20
napasiienenuneod,
npU3MbL U RUPAMUOBL,
mempa’opa npu
peuteruu 3a0ay;
NpUMeHsANMb Mmeopembl
00 omHoOWeHusIx
00beMo8 npu peuieHuu
3a0ay;

npUMeHAmMb UHme2paJl
0151 6bIYUCTICHUS
06vemos u
nogepxHocmeti mej




IPOCTPAaHCTBEHHBIX
T€OMETPUUYECKUX
buryp s pereHus
TUIIOBBIX 3a/1a4
IPAKTUYECKOT O
COJIep KaHMUS;
COOTHOCHTH TUIOIIA/IHA
ITIOBEPXHOCTEN TEN
OJINHAaKOBOU (hOpMBI
Pa3IMYHOro pa3Mepa;
COOTHOCUTH OOBEMBI
COCYA0B OAMHAKOBOU
(bOpMBI Pa3TUUHOTO
pa3Mepa;

OIICHUBATH (HOpMYy
IPABUIIBHOTO
MHOTOTPaHHUKA
1ocCJie CIUJIOB, CPE30B
U T.1. (ONpPEensITh
KOJIMYECTBO BEPIINH,
pebep u rpaneit
MOJIYYEHHBIX
MHOT'OT'PaHHUKOB)

pelIeHny 3a1ay;
yMETb MPUMEHSTh
IapajuIesIbHOE
MIPOEKTUPOBAHUE JJIS
n300paxkenus puryp;
YMETh MPUMEHSITh
MEePIEHIUKYJIIPHOCTH
MPSIMOU U TIIOCKOCTH
MIPU PEILICHUU 33]1a4;
BJIQJICTh MOHATUIMU
OpPTOrOHAJIBHOE
MIPOEKTUPOBAHHUE,
HAKJIOHHBIE U UX
MPOEKIUH, YMETh
IIPUMEHATH TEOPEMY O
TpeX MEePIEHAUKYIISIpax
MIPU PEILICHUU 33]1a4;
BJIQJIETh MOHATUSIMU
PacCTOSIHUE MEXIY
burypamu B
MPOCTPAHCTBE, OO
MEPIEHIUKYIISP JBYX
CKpEUIMBAOLIUXCS
MPSIMBIX U YMETh
MPUMEHSTh UX NPU
peluieHny 3a1ady;
BJIAJIETh TTOHATUEM
YIOJI MEXAY NPSIMOU U

8pAUeHUsL, BbIYUCTICHUS
niowaou
cghepuueckozo nosca u
0bvema wmaposo2o
cnos,

umMemsv npedcmasieHue
0 0BUIICEHUSIX 8
npocmpancmee:
napanieibHoMm
nepeHoce, CUMMempuu
OMHOCUMENILHO
NJIOCKOCMU,
YeHmpanibHou
cumMmempuu, nogopome
OMHOCUMENILHO
NPsAMOU, BUHMOBOU
cumMmempuu, ymems
NPUMEHAMb UX NPU
peueruu 3a0a4;
uMemov npedcmasieHue
0 niowaou
OpMO20HANBLHOU
npoexyuu;

uMemv npedcmasieHue
0 MpexspaHHoM U
MHO202PAHHOM Yeile U
NPUMEHSIMb C8OLUCMBA
NJIOCKUX Y208




IJIOCKOCTBIO U YMETh
MIPUMEHSTH €0 MPHU
pELICHNH 33/1a4;
BJIAJIETh OHATUAMU
JIBYT'PAaHHBIN yroJ, yroi
MEXKY ITOCKOCTSIMH,
MEPIEHIUKYJIISIPHBIC
IJIOCKOCTHU U YMETh
MIPUMEHSATh UX MPH
pelIeHUY 3a]ay;
BJIAJIETh MTOHATUSIMU
rpu3sMa,
napajieNenunes] u
MIPUMEHSTh CBOMCTBA
MapaJuIesenuIea mpu
pELICHNH 3a/1a4;
BJIAJIETh NTOHATUEM
MPSIMOYTOJIbHBIN
napajieJenunes] u
IIPUMEHSATH €T0 MPU
pelIeHUY 3a7ay;
BJIAJIETh MTOHATUSIMU
UpaMKa, BUIbI
MAPaMUJ, SJIEMEHTBI
MPAaBUJILHOW MMUPAMU/IBI
Y YMETh IPUMEHATH UX
[IPY PEUICHUU 3a/1aY;
VMETH MPEJCTABICHUE

MHO202PAHHO020 Yeid
npu peweruu 3a0au;
umMemsb npeocmaesieHus
0 npeobpazosanul
noooous, comomemuu u
yMemb NPUMEHAMb UX
npu peueruu 3a0au,
yMmems peuams
3a0ayu Ha NIOCKOCMU
Memooamu
cmepeomempuu,
yMemsb NPUMEHAMb
dopmynvl 06vemos npu
peuienuu 3a0a4




0 TeopeMe
Diiiepa, TpaBUIbHBIX
MHOTOTPaHHHKAX;
BJIAJIETh TIOHATHEM
IO
MTOBEPXHOCTEN
MHOTOI'PaHHUKOB U
YMETb MIPUMEHSTH €T0
IpU PELLIEHUN 3aja4;
BJIAJETh OHATUSIMU
Tena BpalleHUs
(MIUHIP, KOHYC, I1ap
u cdepa), UX CeUeHUs U
YMETb IPUMEHSTh UX
IIpU pelIeHUH 3a/1a4;
BJIa/ICTh IOHATUSAMU
KacaTeJIbHbIE MPSIMbIE U
IUIOCKOCTU U YMETh
NPUMEHSATH U3 MIPH
pellIeHnH 3a/1a4;

UMETh MPEICTABICHHUS
O BIIMCAHHBIX U
OIHUCAaHHBIX cepax u
YMETb MIPUMEHSTh UX
IIPY pELIEHUH 33/1aY;
BJIAJICTh MOHATUAMHU
00BbeM, 00 BEMBI
MHOT'OTPaHHUKOB, Tell




BpaIleHUS U
NPUMEHSATH UX TPU
PEIICHUY 3a/1a4;

UMETh MPEJICTABICHUE
0 pa3BepTKE MIJIUHIPA
1 KOHYCa, TJI0MAaIn
MTOBEPXHOCTH
IIWIMHAPA U KOHYCA,
yMETb NMPUMEHSThH UX
IIPH pEIICHUH 3a]1aY;
UMETh TIPEIICTABIICHHE
O TIoIIaau chepsl U
YMETh IPUMEHSTH €TO
IIPHU PEIICHUH 3314,
yMETh periaTh 3a1a9u
Ha KOMOHMHAITNHN
MHOT'OIPaHHHUKOB U TEJ
BpaICHMS;

UMETh TIPEICTABIICHHE
0 IOJ00UH B
MIPOCTPAHCTBE U YMETh
peliaTh 3a1a91 Ha
OTHOIIIEHUE 00BEMOB U
TUIoIa e
MTOBEPXHOCTEN
Mo1I00HBIX GUTYP.

B noeceonesnou srcusnu u

npuU U3yueHuUu Opyeux




npeomemos:
COCTaBJIATH C
UCIIOJIb30BaHUEM
CBOWICTB
reOMETPUYECKUX PUTyYp
MaTeMaTH4YECKUE
MOJENH JI pEUICHUS
3aJ1a4 IPAKTUYECKOr 0
XapakTepa u 3a/1a4 U3
CMEXXHBIX JTUCITUTUIUH,
UCCJIEI0BATh
MOJIYYEHHBIE MOJIEIH U
WHTEPIPETUPOBATH
pe3yabTar

Bexmopuvt u
Koopounam
bl 6
npocmpanc
mee

— OmnepupoBaTb Ha
0a30BOM ypOBHE
TIOHATHEM JEKapTOBBI
KOOP/JAMHATHI B
POCTPAHCTRBE,

— HaxXOIUTh
KOOPAMHATHI BEpPIINH
KyOa u
IPSIMOYTOJIBHOTO
napasuiesenunesa

—  Onepuposamuv noOHAMUAMU
0eKapmoBvl KOOPOUHAMbL
8 npocmpancmae, 6eKmop,
MOOYIb 8eKmMopa,
PABeHcme0 6eKmopoa,
KOOpPOUHAamul 6eKmopa,
V2o mMedHcoy 8eKmopamu,
CKANsIPHOE Npou3eedeHue
8EKMOpPO8, KOJIUHeapHble
BEKMOPbL,

— Haxooums paccmosuue
MeHcoy 08YMs MOUKAMU,
CYMMY 8EKMOPO8 U
npouseedeHue 6eKmopa Ha

Bnagers noHsATHSIMU
BEKTOPHI U UX
KOOPJIUHATHI,

YMETH BBITIOTHATH
oTeparuy Ha
BEKTOpaMH;
HCIOJIL30BaTh
CKaJIIpPHOE
MPOU3BEICHUE
BEKTOPOB MPH PEUICHUH
3a11a4;

PUMEHSTH YPAaBHCHHE
II0CKOCTH, (hopMyITy
PACCTOSIHUS MEXITY

— Jlocmuoicenue

pe3yibmamos pazoena
I;

Haxooums 06vem
napanienenuneoa u
mempasopa, 3a0aHHbIX
KOOPOUHAMAMU C8OUX
BEPULUH,

3a0asams NPAMYIO 8
npocmpancmee;
HAxooums paccmosuue
om mouKu 00
NIOCKOCMU 8 CuCmeme
KOOpOuHam,




YUC0, Y20Jl MeHCOY
BEKMOPAMU, CKATSAPHOE
npouseederie,
PACKAAObIBAMb BEKMOP NO
08YM HEKOLIUHEeAPHBIM,
3a0a8amv NIOCKOCb
ypaeHeHuem 6
dexapmosoll cucmeme
KOOpOuHam,

peuwamv npocmeiiuiue
3a0a4u 66edeHuem
8EeKMOpPHO20 basuca

TOYKAaMH, YPaBHEHHE
cdepbl IPHU petIeHuU
3ajad4;

NPUMEHSTH BEKTOPHI U
METOJ] KOOPJINHAT B
IPOCTPaHCTBE NpHU
peleHny 3aa4

— Haxooums paccmosuue
medxncoy
CKpewuU8arouuUMUcs
NpAMbIMU, 3A0AHHBIMU
8 cucmeme KOOpOUHam

Hcmopusa
Mamemamuk
u

OnuceiBaTh
OTJICJIbHBIC
BBIJIAIOIIIAECS
pEe3yJIbTATHI,
MOJIyYE€HHBIE B XO/I€
Pa3BUTHUS MATEMATHUKH
KaK HayKH;

3HATh MIPUMEPHI
MAaTeMaTHYECKUX
OTKPBITUM U UX
aBTOPOB B CBSI3H C
OTEYECTBEHHOU U
BCEMUPHOW UCTOPHUEW;
MMOHUMATh POJb
MaTeMaTHUKU B
pa3Butuu Poccun

Ilpeocmasnams 6xnao
8bLOATOUUXCS
MaAmemamurxos 8
paseumue Mamemamuxy u
UHBIX HAYYHBIX obacmet;
NOHUMAMb POJlb
Mamemamuxy 8 pazeumuu
Poccuu

Nwmetp npencraBienune
O BKJIJI€ BBIJAOIINXCA
MAaTEMAaTHKOB B
pPa3BUTHUE HAYKH;
MIOHUMATh POJIb
MAaTEMaTHKH B
pa3Butnu Poccun

Jlocmuoicenue
pe3yaemamos pazoena |l




Memoowt
mMamemamukr
u

— Ilpumensrs

M3BECTHBIE METO/IbI
IIPU PEHICHUU
CTaHIAPTHBIX
MaTeMaTHYECKUX
3a7a4;

3aMevarh U
XapaKTEepU30BaTh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B
OKpYyXarouien
JIEUCTBUTEIILHOCTH;
IIPUBOJIUTH IIPUMEPHI
MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B
MIPUPOAE, B TOM UHCIIE
XapaKTEPU3YIOLIHUX
KpacoTy "
COBEPIIEHCTBO
OKPYXKaroUIEro Mupa
Y IPOU3BEICHUI
HCKYCCTBA

Hcnonvzoeams ocnosnwvie
Memoobl
JoKazamebCcmead,
npoeooOUMs
00KaA3amMelbCmeo u
6bINOJIHAMb
onpoesepacenue;
NpUMEeHAMb OCHOBHbIE
Memoobl peuleHust
Mamemamuyeckux 3a0ay;
Ha OCHOBe
Mamemamuyeckux
3aKoHoOMepHOCmell 8
npupooe
xapakmepuzo68amo
Kpacomy u co8epuleHcmaeo
OKpYicaroue2o Mupa u
npoussedeHuUil UCKYCCmed,
npuMeHsams npocmetiuiue
npocpammHvle cpedcmaea u
9NeKMPOHHO-
KOMMYHUKAYUOHHbBLE
cucmembl npu peuteHuu
Mamemamuyeckux 3a0ay

Hcnonap30BaTh
OCHOBHBIC METO/IbI
JI0Ka3aTeIbCTRA,
MIPOBOJIUTH
JI0OKa3aTeJIbCTBO U
BBITIOJIHATE
OMPOBEPIKECHUE;
MIPUMEHSITh OCHOBHBIE
METO/IbI PEUICHUS
MaTeMaTHYECKHX 3a/ay;
Ha OCHOBE
MaTEeMaTHYCCKUX
3aKOHOMEPHOCTEH B
MIPUPOJIE
XapaKTepU30BaTh
KpacoTy u
COBEPILICHCTBO
OKpY’KaIOIEro Mupa u
MIPOU3BENCHUN
HCKYCCTBA,;

MIPUMEHSTh
IIPOCTENIINE
MIpOrpaMMHbBIE CPEJICTBA
Y DJIEKTPOHHO-KOMMYH.
CHUCTEMBI TIPH PEIICHUHN
MaTeMaTHYECKHX 3a/ay;
MOJIb30BAThCS
MIPUKJIATHBIMU

— Jlocmuoicenue
pe3yibmamos pazoend
Il;

—  NpuMeHsmb
MamemamuyecKue
3HAHUSA K
UCCe008aHUI0
OKpYdicarowe2o Mupa
(MoOenuposarue
@uszuueckux npoyeccos,
3a0a4u SKOHOMUKU)




IpOrpaMMaMu U
IporpaMMaMu
CHUMBOJILHBIX
BBIYUCIICHUN IS
HUCCIEIOBAHUSI
MaTeMaTHYECKHUX
00BEKTOB




Conep:xanne
Kaacc: 10-11

OcHoBHas 0a3oBas mporpaMmma

AJireOpa u HayaJIa aHAJIM3a

IToBTOpenue.Pemienne 3a1ad ¢ UCIIOJIB30BAHUEM CBOMCTB UHCEN U CUCTEM
CUMCJIEHUS, JEIIMMOCTH, JOJIEM M YacTel, MPOUEHTOB, MOAyJiel uucen. Pemenue
3a7a4 C UCIIOJIb30BAHMEM CBOMCTB CTEIEHEM M KOpPHEW, MHOIOYJICHOB,
npeoOpa3zoBaHUl MHOTOWJIEHOB U APOOHO-pAllMOHAIBHBIX BBIPAXKEHUH.

Pemenue 3a1au ¢ UCIIOIBb30BaHUEM TPAAYCHOM MEPHI yria. Moy uucia u
€ro CBOMCTBA.

Pemenue 3a1a4 Ha IBM>KEHHE U COBMECTHYIO pa0dOTy C MOMOIIbIO TUHEHHBIX
U KBaJIpaTHBIX YpPaBHEHHUU U UX cucTeM. PemieHue 3a1ay ¢ MOMOIIBIO YUCIOBBIX
HEpPAaBEHCTB M CHUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOH, C MPUMEHEHUEM
U300pa)KEHUST YUCITIOBBIX MPOMEKYTKOB.

Pemenue 3amad ¢ MCHoNb30BaHMEM YHUCIOBBIX (DYHKIHH U UX TPAPUKOB.

Hcnonb3oBanrue CBOMCTB W TpaUKOB JMHEHHBIX W KBaJIPATUUYHBIX (YHKIIHM,

0o0paTHOM MPOIMOPIHOHATLHOCTH U (PYHKIUU y=\/;. ['paduueckoe perieHue
YPaBHEHUU U HEPABCHCTB.

Tpuronomerpuueckas OKpPYXKHOCTb, paouannas mepa yena. Cunyc,
KOCHHYC, TaHTEHC, KOMauzeuc POU3BOIBHOTO yria. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO W  CIEACTBHS W3  HEr0o.  3HAYCHUS

TpuroHomeTpudeckux Gynkmmii s yros 0°, 30°, 45° 60°, 90°, 180°, 270°.(

pan). Dopmynbl CLONACEHUS MPUSLOHOMEMPUYECKUX — DYHKYUL,
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G opmynvl npusedeHnus, popmynvl 0B0UHO20 apeyMeHma..
Hynu  QyHKkmmmM, TpOMEXYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HaubGonpimee n nHammensblnee 3HaueHue ¢GyHkuuu. Ilepuommueckue QyHKIUU.

YerHOCTh 1 HEUETHOCTh PyHKIMHA. CrodicHbie yHKYUU.



Tpuronomerpuueckue (GyHKIIUU Yy =COSX,Yy=SinX,y=tgx. Dyukyusy =ctgx.
CaoticTBa U rpaMKi TPUTOHOMETPUUECKUX (DYHKITHIA.

ApPKKOCUHYC, apKCHUHYC, AapKTaHI€HC YHCIA. ApKKomaueenc yucia.
[Ipocreimme TPUrOHOMETPUUECKUE YpPaBHEHMs. PellleHue TPUIrOHOMETPUUECKUX
YPaBHEHUHU.

Obpamuvie mpuconomempuieckue @QYHKYuY, ux ceoucmea u 2pagpuxu.
Pewenue npocmeuiwiux mpuconomempuueckux HepageHcms.

Crenensb ¢ IEMCTBUTENBHBIM ITOKa3aTelieM, CBOMCTBa cTenenu. [Ipocreitmue
NOKa3aTeNbHbIE YpaBHEHUsS W HepaBeHCTBA. [loka3arenpHas GYHKIUA U €€
CBOMCTBA U TpaduKk.

Jlorapudwm umcna, cBoiicTBa jorapudma. [ecaruunsiii norapudm. Yucrno e.
Hamypanvnoiti  nocapugm. IlpeoOpazoBanue lorapu@MuUUecKux BBIPAKCHHIM.
Jlorapudmuyeckue ypaBHEHUs U HepaBeHCTBa. Jlorapudmuueckas QyHKIMS U €€
CBOMCTBA U Tpaduk.

Crenennas ¢yHKIUss W €€ cBoWcTBa u rpaduk. HppanmoHanbHbie
ypaBHEHHUSI.

Memoo unmepeanog 0ns peuienus HepaseHCma.

IIpeobpazosanus epaguxos @ynxkyuii: cogue 6001b KOOPOUHAMHBIX OCell,
pacmsadjiceHue u coicamue, ompajdcenue OMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'paghuueckue memoow: pewienus ypaguenuu u nepasencms. Pewenue ypasnenuii u
HepaseHCcma, COO0epHCAuUX nepemeHHy0 o0 3HAKOM MOOYJIAL.

Cucmembl  NOKA3aMENbHLIX,  J02APUPMUYECKUX U  UPPAYUOHATLHBIX
ypasnenut. Cucmembl NOKA3AMENbHBIX, 102APUDMUYECKUX HEPABEHCMS.

Bzaumno obpamuvie pynkyuu. I pagpuxu 3aumno oopamuvlx hyHKyuil.

Ypasnenus, cucmemul ypaguenuii ¢ napamempom.

[IponszBonnas Qynkuuu B Touke. KacarenbHass k rpaduky (QyHKIUU.
I'eomerpuuecknii u  (U3WYECKUH  CMBICT  Tpou3BOmHOW.  [IpomsBomHbIE
aneMeHTapHbIX GpyHKuui. [lpasuna ougpepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u pusuyeckuii CMulCi.



[Tonsitue o HenpepwsIBHBIX (QyHKIUAX. Touku skcTpemMyma (MakCUMyMa U
MuHuMyMa). HccrenoBanre 3JIeMEHTApHBIX (PYHKIMM Ha TOUYKH SKCTPEMyMa,
HauOOJIbIlIEE M HAWMEHbBIIIEE 3HAUYCHHUE C MOMOIIBI0 MPOU3BOAHOU. [locmpoeHue
epagukos Gyukyuti ¢ nomowwbio npoussooHvix. llpumenenue npouzeoonou npu
peutenuu 3a0ay.

IlepBooGOpa3nas. Ilepsoobpasuvie snemenmapuvix yukyutl. ILiouaow
kpueoaunetinoti  mpaneyuu. Dopmyna  Hviomona-Jletionuya.Onpedenennvlil
unmeepan. Bwiuucnenue niowadeu niockux gueyp u ob6vemos men epaujeHus c

nomouibro uHmeezpaia.

I'eomerpus

[ToBTOpenue.Pemenue 3a1au ¢ npuMEeHEHUEM CBOMCTB (PUTYp Ha MIOCKOCTH.
3ajayn Ha JOKA3aTelIbCTBO M MOCTPOEHHE KOHTpHpuMepoB. Mcronb3oBaHuEe B
3a7la4ax MPOCTEHIINX JIOTMUECKUX NpaBui. PerieHue 3amad ¢ UCHOIb30BAHUEM
TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHUWH B MPSMOYIOJbHBIX TPEYroJIbHUKAX,
(akTOB, CBSI3aHHBIX C YETHIPEXYTroJbHUKaMU. PereHue 3aay ¢ UCIoIb30BaHUEM
(dakToOB, CBS3aHHBIX C OKPYKHOCTAMH. PeleHue 3amady Ha U3MEpEHUs Ha
IUIOCKOCTH, BBIUMCIEHUE [UIMH U IUlomaael. Pewenue 3aoau ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsimnas crepeomerpusi. @urypsl u ux uzobpaxkeHus (kyO, mupaMuja,
npusma). OcHosuble noHsamus cmepeomempuu u ux ceoticmea. CedeHus: kyba u
TeTpa’pa.

Touka, mpsiMasi ¥ TIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U
CIEACTBUA W3 HHUX. B3auMHOE pacroioXeHue TMpSIMbIX U IJIOCKOCTEeH B
npoctpancTBe. [lapaienbHOCTH MPSIMBIX M IJIOCKOCTEM B MPOCTPAHCTBE.
N3o0pakeHne npocTennnx mpoCTPaHCTBEHHBIX (DUTYp Ha TIOCKOCTH.

Paccrosinust Mmexay purypamu B IpOCTpaHCTBE.

Vbl B mpocTpadcTBe. [leprneHauKkyaspHOCTh MPSMBIX U IJIOCKOCTEH.

[Ipoekiust purypsl Ha MWIOCKOCTh. [Ipu3HaKy MepreHIuKYITPHOCTH MPSMBIX

Y IUIOCKOCTEN B MPOCTPAHCTBE. TeopeMa 0 Tpex NMepHeHINKYJIIsIpax.



MHOrorpaHHuUKHU. [Tapayuenenunen. CaoiicTBa PSAMOYTOJIBHOT'O
napauienenunena. Teopema [ludaropa B mpoctpanctse. [lpusma u nupamuna.
[IpaBuibHas nupaMuaa W npaBwibHasg npusma. lIpsamas nupamupa. DieMeHTHI
OPU3MBbI U TUPAMUIBI.

Tena Bpamenus: mwmHAp, KOoHYyC, chepa m map. OCHOBHBIE CBOICTBa
OpsIMOTO KPYroBOTO LMJIMHAPA, MPSMOIrO KpyroBoro kKonyca. M3o0paxeHue Ten
BpAIlICHMS HA IJIOCKOCTH.

IIpedocmasnenue 06 yceueHnoM KOHYce, ceueHUsi KOHYca (napaiieibHoe
OCHOBAHUIO U NPOX0Osiujee yepes Bepuluny), cedeHus YUIuHopa (napaiieibHo U
nepneHOuKyIapHo ocu), cedvenus wapa. Pazeepmxa yununopa u xonyca.

IIpocmetiuiue kombOUHAYUU MHO2OCPAHHUKOSE U Mel 6PAWEHUs MeHCOY
cobou. BpruuciieHre >J€MEHTOB MPOCTPAHCTBEHHBIX (Quryp (peOpa, auaroHanu,
YTJIBI).

[Imomans IMOBEPXHOCTM NPABWIBHOM NUPAMUIABI W IPSAMON NPU3MBL.
[Inomane NOBEPXHOCTH MPSMOr0 KPYrOBOI'O LHJIMHAPA, MPSIMOrO KpPyroBOIO
KOHycCa U I1apa.

[Tonsitue 06 obobeme. OOBEM MUpamMUABl U KOHYCa, MPU3MBI U IUIUHIPA.
O6nbem miapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOLICHUS MEXAY IUIOUIAASMU
MOBEPXHOCTEN U 00beMaMu MOAOOHBIX Tel.

Jleuoicenusi 6 npocmpancmee. NApaiieNbHbll  NEePeHoc, YEeHMpAalbHas
cUMMempus, CUMMempusi OMHOCUMENbHO naockocmu, nogopom. Ceolicmea
osudicenui. Ilpumenenue 08uUMICEHUL NPU peuleHUU 3a0adu.

BekTopel 1 koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHUCIJIO, Yroil Mexay Bekropamu. KosuimHeapHble M KOMIUIAHApHBIE
BeKTOpBL. CkansapHnoe npouzeeoenue 6ekmopos. Teopema o paznodxceHuu 6eKkmopa
no mpem HeKoMHuIaHapHuvlm eekmopam. CkanapHoe npouzeedeHue GeKmopos 6
Koopounamax. Ilpumenenue 6exmopoé npu peuleHuu 3a0ay HA HAXOHCOEHUE

paccmosnutl, O1uH, nioujaoeti U 06vLeMos.



Ypasnenue nnockocmu 6 npocmpancmee.  Ypaenwenue cghepvl 8
npocmpancmee. Dopmyna 05 BbIMUCTIEHUS DACCMOSAHUAL MeHCOYy MOUYKAMU 8

npocmpancmee.

BepositHOCTh U cTaTHCTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue.Pemenue 3amay Ha TaOIUYHOE M rpaduyecKoe MpeICTaBICHNE
naHHbIX. Mcronb3oBaHue CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHHUX,
HanOOJIBIIIETO U HAMMEHBIIIETO 3HAYEHUS, pa3Maxa, oucnepcuu. Pewienue 3a0au Ha
onpeoesienue Yacmomul U 8eposiMmHOCMU coobimuil. Buiuucienue eepoamuocmeti 6
ONbIMAX C PABHOBO3MONCHLIMU DJIEMEHMAPHLIMU Ucxooamu. Pewenue 3adau c
npumeneHuem Kombunamopuku. Pewenue 3a0ay Ha evluucnenue eeposmuocmeti
He3a8UCUMbBIX coovimuii, npumeHeHue Gopmynvl CIIOJHCEHUs
seposmuocmeti. Pewenue 3adau ¢ npumenenuem ouazpamm JIiliepa, oepesa
sepossimuocmeti, popmyavt bepuyinu.

Yenosnasa eeposmuocms.llpasuno ymnoowcenus eeposamuocmeu. DPopmyna
HOJHOU 8ePOSAMHOCTIL.

Juckpemnuvie  cnyuaiinvle eenuuuHvl U - pacnpeoenenus. Hezasucumvle
cayuautvle eenuduHvl. Pacnpedenenue cymmvl u npouzseoenuss He3a8UCUMbBIX
CIYYAUHBIX GETIUYUH.

Mamemamuueckoe odrcuoaHue u oucnepcus CYYaUHOU
senuuunbl. Mamemamuueckoe oxcuoanue u OUCNepcusi CyMmul CIY4YAHbLX eIUYUH.
l'eomempuueckoe pacnpedenenue. bunomuanvroe pacnpedenenue u e2o ceoucmad.

Henpepuvignuvie  cnyuaiinvie  eenuuunvl.  [lonamue o  naomuocmu
eeposmuocmu. Pasnomepnoe pacnpedenenue.

Iloxazamenvroe pacnpedenenue, e2o napamempol.

Ilonamue o wHopmanvHom pacnpedenenuu. Ilapamempvl HOpMATLHO20
pacnpedenenus. Ilpumepvl cnyyaiinvix 6eiuyuH, NOOYUHEHHBIX HOPMALbHOMY

3aKOHY (No2peuHoCmsb U3MepeHull, poCm Yel08eKa).



Hepasencmeo  Yebviwesa. Teopema  bepuynnu. 3axon — Oonvuuux
yucen. Bvibopounviti memoo usmepenus eepoamuocmet. Ponv 3axona Oonvuiux
yucen 8 Hayke, npupooe u oouecmae.

Kosapuayus o0seyx cayuauneix eenuvyun. Ilonamue o xoaghguyuenme
koppenayuu. CoemecmHvle HAONOO0EHUsL 08YX CAVHAUHBIX Genuyul.Bvibopounsiii
K03 puyuenm Koppensiyuu.

Yray0/ieHHblii yPOBEHb

Auredpa 1 HayaJIa aHAJIN3A

[ToBTOpenue. Pelienue 3a7a4 ¢ UCHOIB30BAaHUEM CBOMCTB YMCET U CUCTEM
CUMCIICHUS, JACTMMOCTH, JOJIed M YacTel, MpOoIeHTOB, Moayieil yucen. Pemenue
3alady  C MCIIOJb30BAaHMEM CBOWCTB CTEIIEHEM MW KOPHEW, MHOIOYWIEHOB,
npeoOpa3oBaHUi MHOTOWJICHOB M APOOHO-pAIIMOHANBHBIX BbIpakeHUUl. PerieHue
3a7]a4 C UCIIOJIb30BAHUEM T'PaJlyCHOW MEPHI yriia. Moaylb 4uciaa U €ro CBOWMCTBA.
Pemiennie 3amay Ha JABUXKEHHME M COBMECTHYIO palbOTy, CMECH U CIUIaBbl C
TIOMOIIBI0 JTMHEHWHBIX, KBAAPATHBIX U JAPOOHO-PAIMOHAIBHBIX YPAaBHCHHA U UX
cucreM. Pernenune 3a1a4 ¢ NOMOIIBIO YUCTIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOW TEepeMEHHOM, C MPUMEHEHUEM H300paKEHHS YHCIIOBBIX MPOMEKYTKOB.
Pemenue 3amay Cc HMCHOIB30BAHMEM YHCIOBBIX (YHKIMH M HUX TpaduKOB.

Wcnonb3zoBanne CBONCTB M TpaUKOB JIMHEMHBIX M KBaJIpPaTHUUHBIX (PYHKIUH,

0o0paTHOM MPOMOPLHOHATBLHOCTH U (YHKUIUU y=\/;. ['paduueckoe perieHue
YpaBHEHU W HEpaBEHCTB. lcronp30BaHWE oONepanuid HaJl MHOXECTBAMU U
BBICKa3bIBAaHUSIMU. VICMONb30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM
NEPEMEHHOW, YHCIIOBBIX MPOMEXYTKOB, HMX OOBEAMHEHUN M IEpEecEUEHUM.
[Ipumenenne mpu penieHuy 3a7ad CBOMCTB apu(METHUECKOW M T€OMETPUIECKOMN
IPOrPEeCCUr, CYMMHPOBAaHHS OCCKOHEUHOW  CXOJMSIICHCS T'C€OMETPHUYCCKOMN
IIPOrPECCHUHN.

MmuoxecTtBa (4HCIOBbIE, TeOMeTpudeckux Quryp). XapakTepucTuieckoe
CBOMCTBO, A3JIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE, OECKOHEYHOE MHOXKECTBO.

CnocoOwl 3amanusi MHOXecTB IlogMHOxkecTBo. OTHOIICHHS TPUHAICKHOCTH,



BKJIIOUCHMS, paBeHCTBA. Onepanuu Haj MHOXecTBaMu. Kpyru Ditnepa. Koneunbie
1 OECKOHEUYHBIE, CYETHBIC M HECUETHBIE MHOXKECTBA.

WctuHHBIE W JIOXKHBIE BBICKA3bIBAHUSI, ONEpallMd HAJ[ BBICKA3bIBAHUSIMHU.
Ancebpa evickazviganui. CBsI3b BBICKA3bIBAHMA C MHOXKECTBaMH. KBaHTOpHI
CYILIECTBOBAHUS U BCEOOLTHOCTH.

3akoHbl JOTUKH. OcHogubie no2uyeckue npaguna. PellleHne JIOrM4ecKux
3a/1a4C MCTOJIb30BAHUEM KPYTrOB DUJIEPA, OCHOBHBIX JI02UYECKUX NPAGUIL.

YMmozakimouenus. OOOCHOBaHMS U JOKa3aTeIbCTBO B  MaTeMaTHUKE.
Teopembl. Buasl MaremaTHdeckuxX YTBEpXKIASCHUU. Budsli Odokazamenbcme.
Mamemamuueckas UHOYKYUSL. Ymeeporcoenus: oopamuoe  OAHHOMY,
NPOMUBONOTIONCHOE, 0OpamHOe NPOMUBONONOHCHOMY OanHomy. llpusHak u
CBOMCTBO, HEOOXO/IMMBIE U JIOCTATOYHBIE YCIOBUS.

OcHnosnas meopema apugpmemurxu. Ocmamku u cpaguenus. Ancopumm
Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema @epma. Q-uunsie
cucmembl cuucnenus. Oyukyus Junepa, Yucio u cymma oeaumeinell HamypaibHO20
yucaa.

Pannannas Mepa yria, TPUTOHOMETPHUUYECKAS OKPY>KHOCTb.
Tpuronomerpudyeckue GQYHKIMM Yuced ©  yrjioB. DopMylbl TpPUBEACHHUS,
CJIO’KEHHSI TPUTOHOMETPUYECKUX (DYHKIUMA, (HOpPMYJIBI JBOWHOTO W TMOJIOBUHHOTO
apryMeHTa. [IpeoOpa3zoBaHre  CyMMbl,  pa3HOCTU B  TPOU3BEACHHE
TPUTOHOMETPpUUECKUX (PYHKIIUI, U HA0OOPOT.

Hynun  ¢GyHKIMKM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTD.
HawuGonbmiee n HanmMmensinee 3HaueHue (yukmuu. [lepuommueckue QyHKIUU u

HauMeEHbIUH nepuojl. UeTHpie U HedueTHbIe QyHKIMA. DYHKYUU «OPOOHAS Yacmb

yucaay Y= {X} U «yenas yacms yuciay y =[X] .

Tpuronomerpuueckue (pyHKIMM YUCIOBOTO apryMeHTa Yy =CO0SX, Yy =sinx,
y=1tgx, y=ctgx. CBoiicTBa U rpa)uKi TPUTOHOMETPUUECKUX (PYHKIUH.

O6paTHBIe TPUTOHOMCTPHUICCKHC (1)YHKHI/II/I, X TJIAaBHBIC 3HA4YCHMHA,

cBoiicTBa W Tpaduku. TpuroHomerpuueckue ypaBHeHus. OTHOPOIHBIE



TPUTOHOMETPUUYECKHE YypaBHEHHUA. PellieHne NpocTeMInX TPUTOHOMETPUUYECKHUX
HepaBeHCTB. IIpocreiilme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

Crenensp ¢ IEUCTBUTENBHBIM I1I0KA3aTENIEM, CBOMCTBA cTeneHu. [Ipocreimme
NOKa3aTelbHbIE ypaBHEHHs U HepaBeHCTBa. [loka3arenbHas ¢QyHKIUS U ee
cBoricTBa U rpaduk. Yucio € u pyHKIusa y=e*.

Jlorapudm, cpoiictBa norapudma. JlecITUUHBIA U HATypaJbHbIN JOrapuM.
[Ipeobpa3oBanue nmorapupmMuueckux BbIpakeHud. Jlorapudmuueckue ypaBHEHUs
u HepaBeHcTBa. Jlorapudmudeckas GyHKIMS 1 €€ CBOWCTBA U TpaduK.

CrenenHas ¢yHKIUS W €€ cBoWcTBa W rpaduk. HpparnumoHanbHbIe
ypaBHEHHUS.

IIepBu4HBIE NPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX 4yucen. /[eticmeus
c KomniaekcuoimMu yuciamu. Komnnexcno conpsowcennvie uucia. Mooyas u
apeymenm yucna. Tpuconomempuyeckas opma KoMniekcHo2o uducia. Pewenue
VPaHeHUU 8 KOMHNJIEKCHBIX YUCLAX.

Merton uHTEpBanoB A peuieHus: HepaBeHCTB. [Ipeobpa3oBanus rpadukoB
(GyHKUMNA:  COBUr, YMHOXXEHHME Ha  YHCIO, OTPAXKEHHUE OTHOCUTEIBHO
KOOpJAMHATHBIX ocel. ['paduueckue MeToabl pelieHusl YpaBHEHUN U HEPaBEHCTB.
Pemenue ypaBHEHWMI M HEPABEHCTB, COACPXKAIIMX MEPEMEHHYIO IOJI 3HAKOM
MOJYJISL.

Cucrembl  TOKa3aTelIbHBIX, JIOTAPUPMUUYECKMX U  HPPALMOHAIBHBIX
ypaBHeHu#. CHcTeMbl MOKa3aTeNbHbIX, JIOTApUPMUUECKUX U HUPPALUOHATBHBIX
HEPaBEHCTB.

B3aumuo o6parsbie pynkumu. ['paguku B3auMHO 0OpaTHBIX (PYHKIUH.

VYpaBHEHMS, CUCTEMBI YPABHEHHI C TAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasuenuu cmenenu eviuie 2
cneyuanvHulx  6udos. Teopema Buema, meopema be3y. Ilpusodumvie u
Henpugooumvle Muo2ouneHvl. Ocnosnas meopema ancedpvl. Cummempuueckue
MHO20UneHbl. [lenovuciennvle u Yeno3HauHbvle MHO20UIeHDbL.

Juogpanmossr ypasnenus. Ilennvie Opobu. Teopema Depma o cymme

K8a0pamos.



Cymmul U psadbl, Memoobl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.
Teopemvl 0 npubauICEHUU OCUICMBUMENLHBIX YUCET PAYUOHATbHBIMU.
MHnoocecmea na KoopOuHamHoOU NIOCKOCMIU.

Hepasencmeso Kowu—Bynsxoeckozo, nepasencmeo Hencena, nepagencmea
0 CPEeOHUX.

[lonarue mnpenena ¢yHKUMM B TOuKe. [lonamue npedena @yukyuu 6
beckoneunocmu. Acumnmomasl epaguxa yukyuu. Cpagnerue 6eCKOHEUHO MAbIX
u beckoneuno Ooavwux. HempepbiBHOCTh GyHKIMU. Ceolicmea HenpepbleHbLX
¢yukyui. Teopema Betiepumpacca.

Hudbdepenmupyemocts ¢GyHkuuu. [IpoumsBoaHas QyHKIMM B  TOUKE.
Kacarenvnas k rpaduky ¢yskuuu. ['eomerpuueckuii v (QU3MUECKUNA CMBICIT
pOU3BOJIHOM. [Ipumenenue npoussoonot 8 gusuxe. [Ipon3BoAHBIC dJTIEMEHTaAPHBIX
¢ynkuuid. [TpaBuna nuddepenpoBanms.

Bropas nmpousBoHasi, ee reoOMeTpUIeCKUil U PU3NIECKUIT CMBICIL.

Toukn 3kcTpemyma (Makcumyma W MuHuUMyMma). Mccnenosanue
AJIIEMEHTApHbIX (YHKIMI Ha TOYKH HKCTpEMyMa, HaumOoiblliee M HauMEHbIIee
3HaYeHHE C TMOMOUIbI0 TPOU3BOAHON. [locmpoenue epagukoé @yukyuii ¢
nOMOWbI0  Npou3eooHvlx. Illpumenenue npousBOOHOU NpU peuwleHuu 3a0ad.
Haxoorcoenue sxcmpemymoe @hynkyuti HeCKOIbKUX nepemeHHbiXx.

[TepBooOpa3zHasi. Heonpenenenusiit MHTErpai. [TepBooOpazHbie
aneMmeHTapHbiX GyHkuuil. [lmomane kpuBonuHelHoW Tpanenuu. dopmyna
Herotona-Jleitouuna.OnpenenenHblii MHTErpai. Boiyucienue niowaoeti nioCKux
@ueyp u 00veMo8 men 8paujeHus ¢ NOMOWbIO UHMe2Pad..

Memoouvl pewierus yHKYUOHATLHBIX YPABHEHUL U HePABEHCMS.

I'eomeTpus

[ToBTOpenue. PemieHne 3amad Cc HKCIONB30BAaHUEM CBOMCTB (QUIYp Ha
IJIOCKOCTHU. PellleHne 3aady Ha J10Ka3aTelbCTBO M MOCTPOCHHE KOHTPIPUMEPOB.
[IpumeHeHne  mpoCTEHIIMX  JIOTMYECKMX  mNpaBwi. Pemenue 3amad ¢

HCITIOJIb30BAHUEM TCOPEM O TPCYrOJbHHKAX, COOTHOIIICHUN B MMPpAMOYT OJIBHBIX



TpEyroiibHUKaX, (aKTOB, CBSA3AHHBIX C YEThIpEXyrojbHUKaMu. PemieHue 3amad c
UCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPYXXHOCTAMH. PerneHue 3amay Ha
U3MEPEHUSI Ha IUJIOCKOCTH, BBIYMCICHUS IJIMH U IUomaael. PeweHnue 3adau c
NOMOWbIO EKMOPOS8 U KOOPOUHAM.

Harnsinnas crepeomerpus. [Ipusma, napamienenunesn, nupamMmuaa, TETpadap.

OCHOBHbI€ OHATHSI TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U
cnenctBus u3 HuX. Ilowamue 06 akxcuomamuueckom memoode.

Teopema Menenas ons mempasopa. IloctpoeHre ceueHil MHOTOTPAaHHUKOB
meTonoM cnefoB. lleHTpanbHoe mnpoektupoBanue. I[locTpoeHue cedeHHit
MHOTOT'PaHHUKOB METOJIOM MPOEKIIHIA.

CkpeluBaronyecs: IpsMble B MPOCTPAHCTBE. YTOJI MEXKAYy HUMH. Menoosi
HAXO0XHCOEHUSL PACCMOAHULL MENHCOY CKPEUWUBAIOWUMUCS NPAMBIMU.

Teopembl 0 MNapaIeILHOCTA MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTRBE.
[TapannensHOE TPOCKTUPOBAHKE U M300pakeHue (uryp. I eomempuueckue mecma
Mo4ex 6 npoCmpancmee.

[TepneHAUKYISAPHOCTH PSIMOU u IUIOCKOCTH. OpTroronaiabHOE
npoekTupoBanue. Hakinonusie u mpoekiuu. Teopema o Tpex mepreHIuKyIspax.

Buowi  mempasopos.  Opmoyenmpuueckuti  mempas’odp,  KAPKACHbIU
mempa’op, pasHocpanuslii mempad’op. lIpsamoyeonvusiii mempa’op. Meduanst u
bumMeouanvl mempas’opa.

Jlocmpausanue mempas0pa 0o napanienrenuneoa.

Paccrosinust Mexay ¢urypamu B npoctpaHcTBe. OOmMA meprneHIuKysp
JIBYX CKPEITUBAIOIINXCS MPSMBIX.

Yraet B mpoctpaHcTBe. IlepnenaukynsipHble Mmiaockoctd. [lrowads
opmozonanvHou npoexyuu. llepnenouxynaproe ceuenue npusmvl. Tpexzpanmuviii u
MHo2ozpannbid yeon. Ceoticmea naocKux y2no8 muozocpanHoz2o yena. Ceoticmea
NJIOCKUX U 08YVZPAHHBIX Y208 MPeXepannHoco yana. Teopemvl KOCUHYCO8 U CUHYCO8
0J151 MpexepanHo2o yaid.

Bunblr MHOTOrpaHHUKOB. Pazeéepmku muozoecpanHuxa. Kpamuativiue nymu

HA noeepxHocmu MHO2OZpAHHUKA.



Teopema Oiinepa. IlpaBuibHblE MHOTIOTPAHHUKHU. /[Bolicm@eHHOCMb
NPABUNLHBIX MHO202PAHHUKOS.

ITpusma. Ilapannenenunen. CpoiicTBa mapaienenunena. [IpssMoyronbHbii
napauienenunesa. HakiioHHbIE TPU3MBL.

[Mupamupa. Buasl nupamua. DOJEMEHTbl  NPaBUIBHOW  MHUPAMUIBL.
[Tupamupl ¢ paBHOHAKJIOHEHHBIMU PEOpaMU U TPAHSIMH, X OCHOBHBIEC CBOMCTBA.

[Inomaay moBepXHOCTEW MHOTOIPAHHUKOB.

Tena BpamieHusi: UWIMHAP, KOHyC, map u cdepa. CeueHus UWIUHAPA,
KoHyca u mapa. [1lapoBoii cermeHT, 1apoBoii CJIOH, IIIapOBOM CEKTOP (KOHYC).

VYceueHHast nupaMuJia 1 yCEUEHHBIN KOHYC.

Inemenmol cghepuueckoti ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U TJIOCKOCTU. BrucaHHble M ONMUCAaHHBIE CQEpBHI.
Kacarowuecs cgpepol. Kombunayuu men epawenus.

Bekropsl 1 koopanHaTel. Cymma BEKTOPOB, YMHOKEHUE BEKTOpPA HA YKCIIO.
VYron mexay BekTopamu. CKaasipHOE MPOU3BEICHUE.

VYpaBHeHue wI10cKoCTU. Popmysia pacCCTOSHUS MEXIAY TOUKaMU. Y paBHEHHUE
chepsl. Dopmyna paccmoanusi om mouku 0o niaockocmu. Cnocobvl 3a0anus
NPAMOU YPABHEHUAMU.

Pewenue 3a0au u ookazamenvbcmeo meopem ¢ HOMOWbBIO BEKMOPOS U
MemoooM KOOpOuHam. InemMeHmbl 2eoMempuu Macc.

[Tonsitue ob6bema. OObEMBI MHOTOrpaHHUKOB. OObEMbl TeNl BpAICHUS.
Axcuombl 0obvema. Bvleoo opmyn 06vemo8 npamoy2onbH020 napaiieienuneod,
npusmMol U nUpamuovl. Popmynvl 01 HaxoxcoeHus obvema mempalopa. Teopemoi
06 omHoweHusAx 00beMOs.

Ipunoscenuss unmezpana K 6blYUCTIEHUIO 00bEMO8 U NOBEPXHOCMEl mell
gpawenus. Ilnowaows cghepuueckozo nosica. Obvem wiaposoeo cnos. llpumenenue
00beM08 npu peueHuu 3a0au.

[Tmomans chepsl.

Pazeepmka yununopa u xowyca. Ilnomanb MOBEPXHOCTH UWIMHApPA U

KOHYca.



KomOuHanum MHOTOTPaHHUKOB U TEJ BPAIICHUS.

[lomobue B mpoctpanctBe. OTHOmeHWE OOBEMOB U IUIOMIAJEH
MOBEPXHOCTEN MOTO0HBIX QUTYP.

Hsuoicenusi 6  npocmpancmee:  NApanieNbHuLl  NEPEHOC,  CUMMEMPUsL
OMHOCUMENbHO NJIOCKOCMU, YEHMPATIbHASL CUMMEMPUs], NOBOPOM  OMHOCUMENLHO
NPAMOL.

Ilpeobpazosanue noooous, comomemus. Pewenue 3a0au na niocxocmu ¢

UCNOJIb306AHUEM cmepeoMempudecKux Memoooe.

BeposiTHOCTH U CTATHCTHKA, JIOTUKA, TeOPUs rpadoB 1 KOMOMHATOPUKA

[ToBropenue. Mcnonb3oBaHue TaOMMI] W JguUarpaMM JJisi MPEICTaBICHUS
JNaHHbIX. PemieHne 3amad Ha NOPUMEHEHUWE ONKMCATEIbHBIX XapaKTEPUCTHUK
YHUCJIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U HAUMEHBIIIETO 3HAUYCHUSI, pa3Maxa,
JIUCTIIEPCUN U CTAHAAPTHOIO OTKIIOHEHUSA. BBIYHCIIEHHME YaCTOT U BEPOATHOCTEU
coObITHIl. BbIYnClieHHEe BEpPOSTHOCTEH B OMBITAX C PAaBHOBO3MOXXHBIMU
JJIeMEHTapHbIMU  Hcxoaamu. lcmonmb3oBaHue KOMOWHATOPHKHU. Beruncienue
BEPOATHOCTEH HE3aBUCUMBIX COObITHH. Hcmonb3oBaHue QOpPMYINBI CIOKEHHUS
BEPOATHOCTEH, AuarpaMm Ditniepa, iepeBa BeposiTHoCcTel, hopmyisl bepryu.

Beposmnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposmHoCcmen.

VYcioBHas BepOATHOCTh. IIpaBuino ymHOXEHUs BeposiTHOcTe. Dopmyna
noiHou BeposaTHocTu. @opmyiia bareca.

JIuCKpeTHbIE Ccly4YalHbI€ BEIWYUMHBI U pacnpenencHusi. (COBMECTHBIC
pacnpenenenusa. PacnpeneneHne CyMMbl W MPOU3BEICHUS  HE3aBHCUMBIX
CIy4alHbIX BEJIWMYMH. MaremaThyeckoe OXHIAHWE W JUCHEPCUS CIy4alHOU
BEJIMYMHBI. MaremMaTn4eckoe OXHIAaHUE U JUCIEPCUS CYMMBI CIIyYaWHBIX
BEJINYMH.

bunapnas Cly4danHas BEJINYMHA, pacnpeneneHue
bepnymnu.I'eomerpudeckoe pacnpeneneHue. buHoMuanbHOE paclpenesieHue U ero

CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenueu e2o c80UCmad.



HenpeppiBHbie citydaitHbie BennurHbL. [NIOTHOCTE BepoATHOCTH. DyHKIMSA
pacnpenenenus. PaBHoMmepHOE pacnpeiesicHue.

lloxazamenvroe pacnpedenenue, e20 napamempol.

Pacnpeodenenue Ilyaccona u eco npumenenue. HopmaneHoe pacupeeneHue.
Oyuknua Jlammaca. Ilapamerpsl HOpmanbHOro pacmnpenencHus. IIpumepsr
CIy4yalHbIX BEJIWYUH, MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPENIHOCTh
U3MEpPEHUM, POCT YeNoBeKa). [lenmpanvrasn npedeibHas meopemd.

Hepasencmeo UYebviuesa. Teopema Yedviwesa u  meopema bepuynnu.
3axon 6onvuiux yucen. BuibopouHvlii memoo uzmepenus eepoamuocmeu. Ponb
3aKOHA OONLWIUX HUCeTl 8 HAYKe, npupoode u odbuecmae.

KoBapuamusi nByx cinydaiHeix BenuuuH. [loHstue o kodddunmeHte
koppessiiuu. CoBMECTHBIE HAOIIOACHUS ABYX CIyYallHBIX BEUYUH. BblOOpouHbiil
Koaghuyuenm xoppenayuu. Jluneiinas pecpeccusi.

Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepus U ee YpPOBeHb
sHauumocmu. Ilposepka npocmevwiux eunomes. Imnupuyeckue pacnpeoenenus u
UX CB3b ¢ meopemuyecKumMu pacnpeoenenusimu. Paneosas xoppenayusi.

Ilocmpoenue  coomseemcmeuu.  Hnvekmueuvle U CIOPbEKMUBHbLE
coomeemcmeus. buekyuu. /[uckpemnas nenpepvienocms. Ilpunyun /[upuxie.

Koouposanue. /[souunas 3anuco.

OcHosHble nouamus meopuu 2pagos. [lepesva. [leouunoe Oepego.
Cesasnocms.  Komnouwenmol  ceasHocmu. Ilymu na epage. Diineposvi u

T'amunvmomnoswi nymu.



TemaTrnyeckoe niianupoBanue (yriry0JIeHHbINH YPOBEHb)

I'ox 00yuyenusi-1

Kaacc-10
Ne i/t Pazgen kypca KosauvectBo Copepxanue
4acoB BOCIIUTATEJIHLHOT O
MOTEeHIMAJIA
ypoKa
MogayJsb 1. Anredpa u Ha4Yaj1a aHaJIM3a
1 [ToBTOpeHue 6
2 JlelicTBUTENIbHBIC YKCIIA 9
3 YucioBbie GyHKIIH 11
4 Tpuronomerpuyeckue QyHKIINH 13
3) TpuroHomerpryeckue ypaBHEHUS 22
6 Pemenue TPUTOHOMETPUUECKUX 22
YpaBHEHUU
7 KomruiekcHbie uncna 10
8 [IpousBoiHast 20
9 [TpumeHeHnne nporu3BOIHON 13
10 KomM0OuHnaTopuka 1 BEpOSITHOCTh 7
11 [ToBTOpEHUE 7
Moayas 2. I'eomerpust
1 AKCHOMBI CTEPEOMETPUH. 17
[TapaiutenbHOCTH IPSAMOMN u
TUIOCKOCTH
2 [TapannensHOCTH MIPSIMBIX u 9
IJIOCKOCTEN
3 [lepnieHIUKYISIPHOCTh TMPSMBIX H 19

IJIOCKOCTEN




4 MHororpaHHUKH 14
5 BekTopsl B IpOCTpaHCTBE 8
6 [ToBTOpEHUE 3
Uroro: 210
T'ox 00yuenusi-2
Kuaacc-11
Ne i/t Paznen kypca KosuuecTBo
4yacoB
MoayJsb 1. Anredpa u Hayajia aHaIu3a
1 [TosTOpEHHE 7
2 MHOTOWICHBI 13
2 Crenenu u kopHu. CTeneHHble PYyHKIIUU 20
3 [TokazarenbHass  ¢yukius.  [lokazarenbHble 8
ypaBHEHUS ¥ HEPABCHCTBA
4 Jlorapudmuyeckas byHKIHS. CaoiicTBa 13
norapudmoB. Jlorapudmudeckue ypaBHCHHS
3) Jlorapudmudeckrue HepaBEHCTBA 9
6 [TepBooOpa3Hast u uHTErpa 18
7 DneMEeHTHI MaTeMaTHU4YECKOM CTaTUCTHUKH, 15
KOMOMHATOPUKH W TEOPUH BEPOSITHOCTEH
8 VYpaBHeHus n HepaBeHcTBa. CHCTEMBI ypaBHEHUN 20
Y HEPABEHCTB
9 [ToBTOpEeHue 26
Monayas 2. I'eomeTpus
1 Mertoa KoopAMHAT B IPOCTPAHCTBE 15




2 Humuaap, KoHycC, map 16
3 OOBEMBI TEN 18
4 [ToBTOpEHUE 19
Uroro: 204




TemaTnueckoe niianupoBanue (0a30BbIil yPOBEHb)

I'ox oOyuenus-1

Kaace-10
Ne o/ Pazgen kypca KouauvectBo Conep:xkanue
4acoB BOCIUTATEJILHOTO
MOTEeHMAJIA
ypOKa
Mogayasb 1. Anredpa u Ha4yajI1a aHaJIM3a
1 [ToBTOpEHUE 7
2 UucnoBbie PyHKIIUH 6
3 Tpuronomerpuyeckue QyHKITUN 22
4 TpuronoMerpuueckue ypaBHECHHUS 14
3) [IpeoOpazoBanue 16
TPUTOHOMETPUUYECKHUX BBIPAKCHUM
6 [IpousBoiHast 26
7 Kom6unaTopuka 1 BEpOSATHOCTh 8
8 [ToBTOpEHUE 6
Monayas 2. I'eomeTpus
1 AKCHOMBI ~ CTEpEOMETPUHMHM  HX 5
CIIEJICTBUS
2 [TapannenbHOCTh npsIMOM U 12
TUIOCKOCTH
3 [TapammenpbHOCTh  IUIOCKOCTEH B 9
POCTPAHCTBE
4 [lepnieHIUKYISIPHOCTh MPSIMBIX H 19
IIJIOCKOCTEN
4 MHororpanHuku 14




5 BekTops! B mpocTpaHCTBE 8
6 [ToBTOpEHUE 3
Uroro: 175
T'ox 00yueHusi-2
Kuace-11
Ne i/t Paszpen kypca KoumnuecrBo
4acoB
Monayas 1. AureOpa n Hadyajia aHAIM3A
1 [ToBTOpEHUE 7
2 Crenenu u kopHu. CTeneHHble PYyHKITUU 20
3 [lokazatenbHast ~ QyHkuus.  Iloka3arenbHbie 8
ypaBHEHHS ¥ HEPABCHCTBA
4 Jlorapudmuyeckas byHKIHS. CaoiicTBa 13
norapudmoB. Jlorapudpmudeckue ypaBHEHHUS
5 Jlorapudmudeckrue HepaBEHCTBA 9
6 [TepBooGpa3Hast u uHTErpa 18
7 DJ1eMEHTBI MaTeMaTHYECKOH CTaTUCTHKH, 15
KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEHN
8 VYpaBHeHus n HepaBeHCTBAa. CHCTEMBI ypaBHEHUN 20
Y HEPABEHCTB
9 [ToBTOpenue 26
Moayas 2. I'eomeTpus
1 Mertona KOOpIMHAT B IPOCTPAHCTBE 15
2 Hununap, KoHycC, m1ap 16
3 O06BEMBI TEN 18
4 [ToBTOpEeHME 19




HUroro:

204
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