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ILnanupyeMsble pe3yabTaTbl OCBOCHHS Y4e€0OHOI0 peaMera

W3ydenne MaTeMaTUKU MO JAHHOM Mporpamme crnocoOCTBYeT (POPMHUPOBAHUIO Y YUALTHXCS
JMYHOCTHBIX, METANpPEeIMETHBIX M MPEAMETHBIX PEe3yJbTaTOB OOYYEHHS, COOTBETCTBYIOIIMX
TpeboBanusiM DenepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApPTa CPEIHEro
o01rero oOpa3oBaHUsI.

JIMYHOCTHBIE Pe3YJILTATHI I0JIZKHBI OTPAKATh:

Jluunocmusie pesyromamuvl 8 cgepe omuowieHul odyuarowuxci K cebe, K ceoemy
300p08bI0, K NOZHAHUIO CeOsL:

— OpUeHTaIus 00y4alOIIKXCs Ha JOCTHKEHHE JIMYHOTO CYACTbs, pealn3aluio MO3UTHBHBIX
KU3HEHHBIX TEPCIEeKTUB, HHULIUATHBHOCTb, KPEaTHBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEIEIEHUIO, CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIJIaHbL;

—TOTOBHOCTh M CIIOCOOHOCTH OOECIeUYHTh ceOe M CBOMM OJIM3KHM JOCTOWHYIO XH3Hb B
MIPOLIECCE CAMOCTOSTENBHOM, TBOPUECKON U OTBETCTBEHHOM 1€ATEILHOCTH;

—TOTOBHOCTh U CHOCOOHOCTh OOYyYalOMMXCSl K OTCTAaUBaHHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh U CIIOCOOHOCTH BbIpa0aThIBaTh COOCTBEHHYIO MO3UIUIO 10
OTHOILIEHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITUSM HPOILJIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHUH, TYXOBHBIX [IEHHOCTEH U JOCTH>KEHHI HAlllel CTPaHbl;

—TOTOBHOCTh U CIIOCOOHOCTh OOYy4YaroIIMXCsl K CaMOpPa3BUTHI0 M CaMOBOCIIUTAHUIO B
COOTBETCTBUHU C OOIIEYETOBEYECKUMHU IIEHHOCTSAMU U HJeallaMd TPa)xJTaHCKOro OOIIecTBa,
noTpeOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHIX CIIOPTUBHO-03/I0OPOBUTEIBHOM
JIeATEIbHOCTBIO;

—PUHATHE W pealu3alus I[EHHOCTEeH 370poBOro U Oe3omacHoro oOpa3a KHU3HH,
OepexHOe, OTBETCTBEHHOEC U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (GHU3MYECKOMY U
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

— HEMPUSTHE BPEIHBIX MIPUBBIYEK: KYPEHUS, yIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.

Jluunocmuvie pesynomamol 6 cghepe omuowenuti ooyuarowuxcs Kk Poccuu xax x Pooune
(Omeuecmsy):

— poccHiicKasi UIEHTUYHOCTh, CIIOCOOHOCTH K OCO3HAHHMIO POCCUHCKOW HIECHTHYHOCTH B
MOJIUKYJIBTYPHOM COIIMyME, YYyBCTBO MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOH OOILIHOCTH
poccuiickoro Hapona u cyapbe Poccuu, maTpuoTu3M, TOTOBHOCTD K CIyKeHHI0 OTE4YeCTByY, €ro
3allUTE;

— yBa)XEHHE K CBOEMY Hapoiy, UyBCTBO OTBETCTBEHHOCTH mepena PoauHol, ropaoctu 3a
CBOH Kpaii, cBor0 PonuHy, mponuioe M HacTosllee MHOTOHAIMOHAJIBHOTO Haponxa Poccuw,
yBa)XKEHHE K FOCYAapCTBEHHBIM CUMBOJIaM (repo, diar, TMMH);

— (opMHpoBaHHE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit ®enepannu, ABISIOMIEMYCS OCHOBOM POCCHUUCKONW HAEHTUYHOCTH W TJIABHBIM
(akTOPOM HALIMOHAJIBLHOI'O CAMOONPEIEeNICHHS;

—BOCIIUTAaHUE YBAXKEHUS K KyJbType, S3bIKaM, TpaJAulUsIM M oOObYasiM HapoJoB,
npoxxusaromux B Poccuiickon ®@enepannu.

Jluunocmusie pesynibmamol 8 cghepe OMHOULEHUL 00YUAIOWUXCA K 3AKOHY, 20CY0apCmay U K
2paANCOAHCKOM) 0bUlecmay:

— IPaXIaHCTBEHHOCTb, TpaXXAAHCKas MO3MLIMS AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
pPOCCUICKOro OOIIECTBa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH,
YBA)XAIOIIEr0 3aKOH M IPaBONOPSIOK, OCO3HAHHO IPUHUMAIOLIETO  TpaJWLIMOHHbBIE
HaI[MOHAJbHBIE U O0OIeYeNoOBeYeCKHe TyMaHUCTUYECKHE U JEMOKpAaTUYEeCKHE I[€HHOCTH,
TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KU3HU;

—IpU3HAHUE HEOTUYXk JIaeMOCTH OCHOBHBIX TIpaB U CBOOOJ 4YelOBEKa, KOTOphIE
NPUHAAIEKAT KaXKIOMY OT POKICHHS, FOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX IpaB U
cBOOON 0€3 HapylieHUs TpaB M CBOOOJ IPYTruX JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
npaBa U CBOOO/IbI YEIOBEKA U TPaKIaHWHA COTJIACHO OOIIETPU3HAHHBIM MPUHIMIIAM U HOpMaM
MEXIYHApOJAHOTO Mpasa U B cooTBeTcTBUM ¢ KoHcTutynumein Poccuiickoit denepanuu, npaBosast



Y MIOJINTUYECKAsi TPAMOTHOCTb;

— MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKu H
OOLIECTBEHHON MPAKTUKHU, OCHOBAaHHOE HA JAMAJore KYJIbTYp, a TakKe pas3Iu4HbIX (GopM
OOLIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

— UHTEpUOpPHU3aLUsl LEHHOCTEN JIEMOKPAaTUH U COLMAIBHON COJUIAAPHOCTU, TOTOBHOCTH K
JIOTOBOPHOMY PETrYJIMPOBAaHUIO OTHOLIEHUH B IPYIIE UM COLUAIBHON OpraHU3ally;

—TOTOBHOCTh OOYYalOUIMXCsS K KOHCTPYKTHMBHOMY YYacTHIO B NPUHATUU PEHICHUH,
3aTpardBaroOIMX MX IpaBa MU MHTEPECHl, B TOM YHCIIE B Pa3IUYHBIX (hopMax 0OIIeCTBEHHOU
caMOOpraHu3alyi, CaMOYyNpPaBJICHHs, OOIIECTBEHHO 3HAYUMOM e TeIbHOCTH;

— IPUBEP)KEHHOCTh HJIESIM HMHTEPHAIMOHAIN3MA, JPYXKObI, PaBEHCTBA, B3aMMOIOMOIIU
HapoJI0B; BOCIIUTAHUE YBAXKUTEIBHOIO OTHOLIEHUS K HALIUOHAJIBHOMY JOCT

— OMHCTBY JIIOJIEH, UX YyBCTBAM, PEITUTUO3HBIM YOCIKICHUAM;

—TOTOBHOCTh OOYYalOUIMXCs MPOTUBOCTOSITH HACOJIOTMHM JKCTPEMH3Ma, HAlMOHAIIM3MA,
KceHO(oOUHM; KOPPYIIUH;, JAWCKPUMUHAIIMM 10 COIUAIBHBIM, PEIMTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIBHBIM SIBIICHUSM.

Jluunocmuvie pe3ynomamel 6 cepe OMHOWEHUL OOVHUAIOUWUXCA C  OKPYIHCAIOUUMU
JTH00bMU.

— HpPaBCTBEHHOE CO3HAHUE M TIOBEIEHME HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
[IEHHOCTEW, TOJIEPAHTHOTO CO3HAHMSA M TOBEJCHHS B IOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M
CIIOCOOHOCTH BECTH IUAJIOT C JPYTMMHU JIOJbMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
oO0IIMe e U COTPYAHUYATD JJISl MX JTOCTHKCHHUS;

—OpUHATHE  TYMaHUCTUYECKHX  IIEHHOCTEH,  OCO3HAaHHOE,  YBAXKHUTEJIbHOE W
00pOosKeTaTeIbHOE OTHOIIIEHHE K JPYTOMY YEIOBEKY, €ro MHEHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTH K COIEPEKMBaHUIO0 U (POPMUPOBAHUE TTO3UTHUBHOTO OTHOIIEHUS K JIIOJISIM, B
TOM YHCJI€ K JIMIIAaM C OIPaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0pOBBbSl M MHBAIHIAM; OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3HUECKOMY M ICHUXOJIOTMYECKOMY 310POBBIO
JpyTUX JIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb;

— (hopMHpOBaHNE BBIPAKEHHOW B IOBEACHUM HPABCTBEHHOW MO3UIMH, B TOM 4YHCIIE
CITOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY 00pa, HPABCTBEHHOTO CO3HAHUS M TIOBEJCHUS HA
OCHOBE YCBOEHHUsI OOIIEUeIOBEYECKUX IIEHHOCTeW W HPAaBCTBEHHBIX YYBCTB (U€CTH, JOJTra,
CIPABEIMBOCTH, MUJIOCEPUS U IPYKENIOOUS);

—pa3BUTHE KOMIIETEHIIMII COTPYIHHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIAIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelNbHOM,  OOIIECTBEHHO  TMOJE3HOH,  Yy4eOHO-
HCCJIEIOBATEIBCKOM, MPOSKTHON U IPYTUX BUIAX JIEATEIHHOCTH.

Jluunocmuvie pesynbmamol 6 cghepe omHOUIeHUN 00YUAIOWUXCA K OKPYICAIOWEMY MUpY,
JHCUBOLL NPUPOOE, XYO0ICECHBEHHOU KYIbmype:

— MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pa3BUTHsS  HayKH,
3HAYMMOCTHU HayK{, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJEHHE JIOCTOBEPHOU
uHpopMaLrell 0 MepeloBbIX JOCTH)KEHUSX M OTKPBITHAX MHPOBOM M OTEYECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPA U OOLIECTBA;

—TOTOBHOCTh U CHOCOOHOCTh K O0pa3oBaHMIO, B TOM YHCIE CaMOOOpa3oBaHHIO, Ha
MNPOTSKEHUH BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCITIEUTHOM Mpo(hecCHOHAIBHOM U 00IECTBEHHOM NesITeIbHOCTH;

—DKOJIOTHMYECKass KyJbTypa, OepexHOe OTHOIIEHHUS K PpOJHOM 3emie, NPUPOTHBIM
6orarctBam Poccun M Mupa; MOHMMaHHE BIMSHUSA COLUAIBHO-KOHOMHYECKUX IPOIECCOB HA
COCTOSTHUE TPUPOIHONW M COIMAJIbHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPUPOJIHBIX
pPECYPCOB; YMEHHUS M HABBIKM PAa3yMHOI'O IPHUPOJOINOJIB30BAaHUS, HETEPIMMOE OTHOILEHUE K
NENCTBUSAM, MNPUHOCALUIMM BpeA JKOJOTHH; MPUOOpPETEHHE OIbITa HKOJIOr0-HaIpaBIEHHOM
JESTEIILHOCTH;

—3CTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTpOMCTBY



cOOCTBEHHOIO OBITA.

Jluunocmuvie pezyromamol 6 cghepe omHoweHUll 0OYUAOWUXCSA K cemMbe U POOUMENAM, 8
MOM YuUcie N0OO20MOBKA K CEMEUHOU IHCUSHIU!

— OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHWI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSITHS
LICHHOCTEH CEMEITHOM KU3HMU,

— IMOJIOKUTEIBHBI  00pa3 CceMbH, pPOJUTEILCTBA (OTIOBCTBA MW  MaTEPUHCTBA),
WHTEPUOPU3AIHS TPAAUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

Jluunocmuvie pesynrbmamvl 6 cghepe omHOweHUA oOyuarowuxcsi K mpyoy, 6 cghepe
COYUATLHO-IKOHOMUYECKUX OMHOUWEHUIL:

—yBaXEHHE KO BceM (¢GopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOECHU
COOCTBEHHOCTH,

— OCO3HAHHBIN BBIOOP Oymymieit nmpodeccun Kak MyTh M COCO0 peanu3aniy cOOCTBEHHBIX
YKU3HCHHBIX TJIAHOB;

—TOTOBHOCTh OOYyYalolmuxcs K TPYAOBOM MPO(HEeCCHOHANBHON MCSITENPHOCTH Kak K
BO3MOXXHOCTH  yYacTHsl B  PCIICHUM  JIMYHBIX, OOLICCTBEHHBIX, T'OCYJIAPCTBEHHBIX,
oOLIeHalIMOHAIbHBIX NTPOOJIEM;

—TOTPEOHOCTh TPYAMUTHCS, YBAKEHUE K TPYAY H JIFOASIM TPYJA, TPYAOBBIM JOCTHIKCHHSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHJaM TPYIOBOU
NeSITeIbHOCTH,

—TOTOBHOCTh K CaMOOOCTY)KMBAaHWIO, BKJIIOYAss OOYYCHHWE W BBINOJHCHUE JOMAITHUX
00s13aHHOCTEH.

Jluunocmuvie pezyiomamsl 8 cgepe Guzuuecko20, NCUXOI02UYECKO20, COYUATbHO2O0 U
akademuyecko2o 61a20nonyuus 00yYarOUWUXCcs:

— (husmueckoe, SMOLIMOHAIBHO-TICHXOJIOTHYECKOE, COIATILHOE Onarormoirydue
o0yJaroImuxcs B J)KU3HU 00pa30BaTEIbHON OpraHMW3alliy, OIIYIICHHE JEThbMH OE30MacCHOCTH U
MICUXOJIOTHYECKOro komgpopTa, UHPOPMAIIMOHHON 0€30I1aCHOCTH.

MeTanpeaMeTHbIE Pe3YJabTAThI J0JKHbI 0TPAKATD:

Pezynamusnvie ynusepcanvHuvle yuebnvie Oeticmaust
BrinyckHuk Hayuures:

—  CaMOCTOSITEJIbHO ONpPENeNsATh IIeNIH, 3aJaBaTh MapamMeTpbl U KPUTEPHUHU, MO KOTOPHIM
MO>KHO OIPENENUTh, YTO LETb JOCTUTHYTA,

— OLCHHUBATHh BO3MOKHBIC IMTOCICACTBUA JOCTUXKCHUSA [OCTaBJIICHHOM! eI B ACATCIBHOCTH,
COOCTBEHHOM JKU3HM M JKU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICh HA COOOPAKEHUSX dTUKU U
MOpaJIu;

— cTaBUTh U (GOPMYyIUPOBaTH COOCTBEHHBIE 33/71a4yd B 00pa30BATENbHOU NEATEIHHOCTH H
JKU3HCHHBIX CUTYalUAX;

— OLEHHBaThb pECypchbl, B TOM UYHCJIE BpeMs U JApyrHe HEMaTepualbHbIE PECYPCHI,
H€06XO)II/IMBIe IJIA JOCTHUXCHU A [OCTaBJICHHOM! e,

— BbIOMpaTh TYyTh JOCTHIKEHHUS IeJH, TUIAHUPOBAaTh pEIICHHWE IOCTABICHHBIX 3ajad,
ONITUMHU3UPYS MaTepUaIbHbIE U HEMaTEpHUAIbHBIE 3aTPATHI,

—  OpraHu3oBBIBaTh J(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOMUMBIX JUISI JOCTHIKCHHUS
IMOCTaBJICHHOM IICIIH;

—  COIIOCTABJIATH MOJYUYEHHBIN pe3yJbTaT AESTENbHOCTH C TOCTaBICHHOM 3apaHee 1elbIo.

Ilo3nasamenvhbie yHugepcanvHole yuednvie Oeticmsus
Brimmyckauk HayduTcs:



UCKaTh W HAXOAWTh OOOOIIEHHBIE CIOCOOBI pEeIICHHs 3aJad, B TOM YHCIE, OCYIIECTBISTH
pa3BepHYThI HMH(OPMAIIMOHHBI TIOMCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHbIE H
II03HABaTENIbHBIC) 33/1a4H;

KPUTUYECKH OLIEHUBAaTh W HHTEPIPETUPOBATh HWHPOPMALMIO C PA3HBIX IO3UIHH,
pacno3HaBaTh ¥ (pUKCHUPOBATH MPOTHBOPEUNS B MH(POPMAIIOHHBIX HCTOYHUKAX;

UCTOJIb30BaTh  PA3JIMYHBIE MOJICIBHO-CXEMAaTHUYECKUEe CpeACTBAa Ui  MPEICTABICHHS
CYIIECTBEHHBIX CBSI3€ M  OTHOUIGHWH, a Takke NPOTUBOPEYM, BBIIBICHHBIX B
UH(POPMALMOHHBIX HCTOYHUKAX;

HAXOJHUTh W TPHUBOAWTH KPUTHYECKHE APTyMEHTHl B OTHOLICHUH [CHCTBUH M CYXICHHN
JPyroro; CHOKOWHO M pPa3syMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHUSIM B OTHOILCHHUH
COOCTBEHHOTO CYXJICHHS, pACCMaTPHBATh HX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJUTh 33 paMKM Y4eOHOro MpenMeTa M OCYIIECTBIIATH II€JICHANPABICHHBIN IMOMCK
BO3MOXKHOCTEH ISl MIMPOKOTO TIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBHS;

BBICTPAaWBaTh MHIMBUAYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YUUTHIBAas OTPAHUYCHUS CO
CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIC OTPAHUYCHHS;

MEHSTb U YJepKUBATh Pa3HbIC MO3UIMHU B IIO3HABATEILHON JEATEIBHOCTH.

Kommynuxamuenvie ynugepcanvhvie yuebnvle Oeucmeus
BbIIyCKHUK Hay4uTCS:

OCYILIECTBIIATh JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3pOCIBIMU (Kak
BHYTpH 00pa30BaTEeIbHOW OpraHU3aliM, TaK U 3a €€ MpejaeraMu), MoJ0upaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHUKAIIUU HUCXOJs M3 COOOpa)keHUH pPe3yJbTaTUBHOCTU B3aMMOJCIHCTBHS, a HE
JIMYHBIX CUMIIATHH;

IIPYU OCYIIECTBIECHUHU IPYNIIOBON pabOThI ObITh KaK PYKOBOAUTEJIEM, TaK U YJIEHOM KOMaH/Ibl
B Pa3HBIX pOJIsAX (FeHepaTop UaeH, KPUTHK, UCIIOJHUTENb, BBICTYNAIOLIHM, SKCIEPT U T.11.);

KOOPJAMHUPOBaTb M BBIIOJIHATH pabOTy B YCIOBUSIX pPEAbHOTO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOCHCTBUS;

Pa3BEPHYTO, JOTUYHO ¥ TOYHO M3JIaraTb CBOXO TOUKY 3PEHUS C MCIOJIB30BAHUEM aJICKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaThb KOH(QIMKTOI€HHbIE CUTYyallMl M MPEeA0TBpaliaTh KOHQIUKTB JO WX aKTUBHOU
¢a3pl, BbICTpaWBaTh JAEJIOBYI0O W 0Opa30BaTElIbHYI0 KOMMYHMKAlLMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYXKJACHUMU.

IIpeaMeTHble pe3yibTaThl U3Y4YeHHUs TMpeAMETHOW oOmactu "Marematuka u
nH(pOpMaTUKA" TOJKHBI OTPaXKaTh:

1) chopMUPOBaHHOCTH MPEICTABICHUI O MaTEMAaTHKE KaK YaCTH MUPOBOI KYJIBTYPhI U O MECTE

MaTeMaTUK{ B COBPEMEHHOH IHMBHUIN3AIINU, O CIIOCO0AX OMHCAHUS HA MAaTEeMaTUYECKOM SI3bIKE

SIBJICHUH PEaJbHOTO MUPA;

2) chOpMHPOBAHHOCTH MPEACTABICHUNH O MaTeMaTHYEeCKHUX IMOHATHIX Kak O BaKHEHIIUX

MaTeMaTHYECKUX MOJIENSIX, O3BOJISIOIMX ONUCHIBATh U U3y4aTh Pa3Hble MPOLECCH U SIBICHUS,

MMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOr0 MOCTPOCHHSI MAaTEMaTHYECKUX TEOPU;

3) BIageHUWE METOAAMH JOKA3aTEeNbCTB M AITOPUTMOB PEIICHHS; YMCHHUE WX MPUMEHSTH,
MIPOBOJIUTh JJOKA3aTEJIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

4) BiageHHE CTaHIAPTHBIMH TMPHEMaMH PEIICHUS PAlMOHAIBHBIX M HPPAIl[HOHAIBHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUN U HEPABEHCTB, HX CHCTEM;
MCIIOJIb30BaHNE MOTOBBIX KOMITBIOTEPHBIX MIPOrPaMM, B TOM YHCIIE JUIsl TOMCKA MTyTH PELIeHUs U
WJUTIOCTPALIMY PELIECHUs] ypaBHEHUN U HEPABEHCTB;

5) c(OpPMUPOBAHHOCTh TPEACTABIEHUNH OO0 OCHOBHBIX TMOHATHUSAX, HAESIX M METOAax
MaTE€MaTU4YeCKOro aHaJn3a;

6) BiaJeHHE OCHOBHBIMH MOHATHSAMH O IUIOCKHX U IMPOCTPAHCTBEHHBIX T€OMETPHUYCCKUX
durypax, uX OCHOBHBIX CBOWMCTBax; C()OPMHUPOBAHHOCTh YMEHHUsS PACIO3HABATh Ha UepTEkKax,
MOJIETISIX U B peajbHOM MHUpE TeoMeTpuueckue (QUrypbl; MPUMEHEHHE W3YUYEHHBIX CBOWCTB



reoMeTpuueckux Guryp u QopMmysn aas pelieHus TEeOMETPUUYECKUX 3aJad W 3a7ad C
NPaKTUYECKUM COJICPKAHUEM;

7) chOopMUPOBAaHHOCTH MPECTABICHUI O MPOLECCaX H SBJICHUIX, UMCIONINX BEPOSTHOCTHBIH
XapakTep, O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpE, 00 OCHOBHBIX MOHSATHAX
JJIEMEHTAPHOM TEOPUM  BEPOSTHOCTEH; YMEHMH HAaxXOJUTh M OLEHHMBATh BEPOATHOCTHU
HACTYIUICHHUS] COOBITUIH B MPOCTEUIINX MPAKTHUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTUKH
CJly4aliHbIX BEJIMYUH;

8) BiazeHUEe HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIPU PEILICHHH
3ajay;

9) Ui CIeNbIX W CHA0OBUAAIIMX OOYYaroIMXCS: OBJIQJCHUE TPaBHIIAMH  3aluCh
MaTeMaTH4ecKuX (hopMyJ U clieqUalbHBIX 3HAKOB Pebe(HO-TOYEYHON CHCTEeMbl 0003HAYCHUN
JI. Bpaing; oBnageHHe TaKTHIIBHO-OCS3aTEIbHBIM CIIOCOOOM 00CIEOBAaHUS W BOCTIPHUSTHS
penbedHBIX H300paKEHUH IMPEeIMETOB, KOHTYPHBIX H300pakeHUIl reomerpudeckux ¢uryp u
Jpyroe; HaTU4We YMEHHS BBIIOJIHITH T€OMETPHUECKUE MOCTPOCHUS C MOMOIIBIO LUPKYJS H
JUHENKH, YUTaTh peibedHble TpaQUKU 37eMEHTapHbIX (YHKIMH HAa KOOPAMHATHOM IJIOCKOCTH,
NPUMEHSTh CIeNUalIbHbIe TpHcIocoOneHuss s penbeduoro uepuenus ("padprecmen",
"[IIxonbHUK"); OBJIaZICHUE OCHOBHBIM (DYHKIIMOHAJIOM IPOrpaMMbl HEBH3YaJbHOI'O JOCTyIa K
UH(POpPMALIMU Ha SKPaHE TEPCOHAITBHOTO  KOMIIBIOTEPA, YMEHHE UCIOIb30BaTh
HEePCOHATBHBIETU(IIOTEXHUYECKUE CpPeACcTBa MH(YOPMAMOHHO-KOMMYHUKAIIMOHHOIO J0CTyNa
CJIETIBIMH 00Y4arOIIMMUCS;

10) jans oOyyaromuUXCsl C HapyLICHUSIMH OIOPHO-ABUTATEIbHOIO armapara: OBJaJCHHE
CTEIUANTBHBIMA KOMITBIOTEPHBIMH CPEACTBAMH TIPEJICTABICHUS W aHAJIHM3a JAaHHBIX M yMEHUE
UCIOJIb30BaTh EPCOHANIBHBIE CPEICTBA JIOCTYIA C YYETOM JABUraTeJIbHBIX, PEUEIBUIATEIbHBIX
Y CEHCOPHBIX HapyIICHUI; HATWMYNE YMEHHS UCTIOIb30BaTh IEPCOHANBHBIEC CPEICTBA JIOCTYTIA.

Anredpa ¥ HAYaJIa MATEMATHYECKOT0 AaHAJIN3A

Dnemenmul meopuu MHOMCECE U MAMEMAMUYECKOU 102UKU
Buinycknuux na 6azoeom ypoene Hayuyumcsi:

- OnepupoBarb Ha 0a30BOM YpOBHE MOHSTUSIMHU: KOHEYHOE MHOYKECTBO, JIJIEMEHT
MHOX€ECTBa, IOJMHOXKECTBO, IepecedeHre u 00beIMHEHNE MHOKECTB, YUCIIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM IIPSIMOM, OTPE30K, MHTEPBAI;

- OIlepUpOBaTH Ha 0a30BOM YpOBHE MOHSTUSMU: YTBEP)KACHUE, OTPULIAHUE YTBEPKACHUS,
UCTUHHBIE W JIOXKHBIE YTBEPXKICHMs, TPUYMHA, CJIEICTBUE, YACTHBIM ciydail o001ero
YTBEPXKACHUS, KOHTPIIPUMED;

- HaXOJUTh MepeceuyeHrne U 00bEIUHEHNE IBYX MHOXKECTB, MPEICTAaBICHHBIX IpapuuecKu
Ha YKCIIOBOM IIPSAMOIL;

- CTPOMUTH HA YHCIOBOM MNPSIMOW ITOAMHOKECTBO YHMCIOBOIO MHOXECTBA, 3aJaHHOE
IIPOCTEUILINMHU YCIOBUAMU;

- pacrno3HaBaTh JIOKHbIE YTBEP)KICHMs, OIIMOKM B pPacCyXJIEHUSAX, B TOM UHCIE C
UCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noBcenHEBHOM KU3HU U ITPU U3YUYECHHUH APYTUX MPEAMETOB:
- HCIIOJB30BATh YMCJIOBBIC MHOXXECTBA Ha KOOp}IHH&THOﬁ HpﬂMOﬁ JJI1 OIMUCaHUs PEAJIbHBIX
MIPOLECCOB U SIBJICHUI;
- IMPOBOAUTE JIOTUYCCKUC PACCYKACHUA B CUTyalluIX HOBCGHHeBHOfI KHU3HU

BblnyCKHuK nojydunt 603MOANCHOCNIb HAYYUMbCA.!

- OHepI/IpOBaTI) HOHATHUAMHU: KOHCYHOC MHOXECTBO, 3JICMECHT MHOXXECTBA, ITIOAMHOXECTBO,



nepeceuyeHre U OObEIMHEHHE MHOXKECTB, YHMCIIOBBIE MHOYKECTBA Ha KOOPJMHATHOW MPAMOH,
OTPE30K, HWHTEpBAJ, MOJYWHTEPBAJI, MPOMEKYTOK C BBIKOJIOTOH TOYKOH, Trpaduyeckoe
IIPEJICTAaBICHUE MHOKECTB Ha KOOPAMHATHOM INIOCKOCTH;

- ONEPUPOBATH ITOHATUSAMHU: YTBEPKACHUE, OTPULIAHUE YTBEP/KICHUS, UCTUHHBIE U JIOXKHBIC
YTBEPKJCHMsI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 00LIero yTBep KIeHHsI, KOHTPIpUMED;

- IIPOBEPSTH NIPUHAIIECKHOCTD JIEMEHTAa MHOXKECTBY;

- HaxXoJUTh IepecedeHne M OOBEAMHEHHE MHOXECTB, B TOM YHCIIE NPEICTABICHHBIX
rpaduvecKy Ha YMCIOBOHM MPSMON M Ha KOOPIUHATHOM TUIOCKOCTH;

- IIPOBOJIUTH JJOKa3aTeIbHbIE PacCyKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPKICHUI.

B noBcenHEBHOM KM3HU U IIPU U3YUYEHUH JPYTHX IPEIMETOB:
- HCIIOJIB30BaTh YHUCJIOBBIE MHOKECTBA HA KOOPAMHATHOW IIPSAMOM M Ha KOOPAMHATHOMN
IUIOCKOCTH JUJISl OITMCAHUS PEalIbHbIX IIPOLIECCOB U SBJICHUN;
- IIPOBOJUTH JOKA3aTEIbHbIE DPACCYXKICHUS B CHUTyalUsX IIOBCEJHEBHOW JKM3HU, IIPU
pEILIEeHUN 3a7a4 U3 JPYTUX MPEIMETOB

Yucha u e blpANCEHUA

Buvinyckuux na 6a306om ypogHe Hayyumcsi:
- OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHSMH: II€JIO€ YHCIO, ACTUMOCTH YHCEl,
OOBIKHOBEHHasi ApPoOb, OeCATHYHAs Ipo0b, PAllMOHAIBHOE YHCIO, MPUOIMKEHHOE 3HAUCHUE
YKcia, 4acTh, JOJIA, OTHOLICHHWE, NPOIEHT, MOBBIIICHHE W TOHW)KEHHWE Ha 33aJaHHOE YHUCIIO
MPOLIEHTOB, MacCIITa0;
- OIepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH: JIOTapu(M UYUCIa, TPUTOHOMETPUYECKAs
OKPYXHOCTh, TpagycHas Mepa yria, BeJIMYMHAa yrja, 3aJaHHOr0 TOYKOM  Ha
TPUTOHOMETPHUYECKONH OKPY>KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAaHTEHC YIJIOB, UMEIOIINX
MIPOU3BOJIHLHYIO BEMYHHY;
- BBITIONHSATE apu()METHICCKUE ISHCTBUS C ISIBIMHA U PAIIMOHAIBHBIMU YHCIIAMH;
- BBITIOJTHATH HECIIOXKHBIE MTPE00Pa30BaHUS YUCIOBBIX BBIPAKEHUM, COJEPKAIINX CTCIICHH
Yyuce, TM00 KOPHU U3 Yuce, TM00 JToraprudmbl YUCET;
- CpaBHMBATh pallOHAJIbHBIE YKCIa MEXKIY CO00ii;
- OLIEHUBATh M CPABHHUBATH C PALMOHATHHBIMH YUCIIAMH 3HAUYEHUS IIEIBIX CTEIICHEeH Yuce,
KOpHEeW HaTypalbHON CTENEHU U3 YHCE, TOTapu(MOB YUCEN B IPOCTHIX CIydasx;
- n300pakaTh TOYKAMHU Ha YHCIIOBOH MPSIMOH IIEJIbIe M PallMOHATIBHBIC YHMCIIA;
- n300pakaTh TOUKAMH HA YHCIIOBOM MPSMOM IeNbIe CTENEHU YUCEell, KOPHU HATypaabHOU
CTETICHU M3 YHUCEJI, JOrapu(pMBbl YHUCEI B TIPOCTHIX CIyYasiX;
- BBITIONTHATH HECIOKHBIE MPEeo0pa3oBaHUs IENbIX U APOOHO-pAllMOHANBHBIX OYKBEHHBIX
BBIPAKECHMUI;
- BBIp2XKaTh B MPOCTEUIINX CIyYasiX U3 paBEHCTBA OJHY NMEPEMEHHYIO Yepe3 JPYTHe;
- BBIUHCIIATH B MPOCTBIX CIydasX 3HAYCHHSI YHCIOBBIX M OYKBCHHBIX BBIPAKCHHIA,
OCYIIECTBIISIs HEOOXOUMBbIE TTOJICTAHOBKHU U MPeoOpa3oBaHMUs;
- n300pakaTh CXeMaTHYECKH YTOJI, BETMUYMHA KOTOPOTO BEIPAXKEHA B TPaIyCax;
- OLICHMBATh 3HAKHM CHHYCa, KOCHHYCAa, TAHT€HCa, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B nmoBceHEeBHOM KU3HU U ITPU U3YUYEHHUH JPYTUX YUYEOHBIX MPEIMETOB:
- BBITIOJTHATH BBIYUCIICHUS IPU PEIICHUH 3aJ1ad IPAKTHUYECKOTI0 XapaKTepa;
- BBIMOJIHATE MPAKTUYECKHE pacueThl C HUCMHOJb30BAHMEM TpU  HEOOXOAUMOCTH
CIIPaBOYHBIX MATEPHAJIOB U BBIYUCIUTEIbHBIX YCTPOHCTB;
- COOTHOCHUTH PEalIbHbIE BEIMUMHBI, XapaKTEPUCTUKA OOBEKTOB OKPYKAIOILET0 MUPA C UX
KOHKPETHBIMHU YHUCJIOBBIMU 3HAUEHUSIMH;
- UCMOJb30BAaTh METOJAbl OKPYIJICHHs, NPUOMMKEHUS M TPUKUIKA TpU PELICHUU
MPAKTUYECKHX 3a7a4 OBCETHEBHOM JKU3H



Bbll’lyCKHuK noJiyyum 603MOMNCHOCMb HAYYUMbCA.

- CB00OHO OmNEpUPOBaTh MOHSATHSIMHU: LIEIOE YUCIO, JIEIUMOCTh YHCEN, OOBIKHOBEHHAs
IpoOb, necaTu4Has JpoOb, pallMOHAIBHOE YUCIIO, IPUOIMKEHHOE 3HAYEHUE YNCIIa, YacTh, JA0JI,
OTHOILICHHE, TIPOLICHT, MOBHIIIEHUE U TOHMKCHNE HA 33JJaHHOE YKCIIO IPOIIEHTOB, MacIITal;

- IIPUBOAUTH IPUMEPBI YHCEIN € 33aHHBIMU CBOMCTBAMHU JEIUMOCTH;

- ONEpPUPOBATh TMOHATHAMHU: JIOTapu(M dYHCHA, TPUTOHOMETPUYECKAs OKPY>KHOCTD,
panuaHHas U rpaJycHas Mepa yria, BeJIMYMHA yIJIa, 33laHHOr0 TOYKOW Ha TPUTOHOMETPHUYECKOM
OKPYXHOCTH, CHHYC, KOCHUHYC, TAHI€HC M KOTaHIE€HC YIJIOB, MMEIOIIUX IPOU3BOJIBHYIO
BEJIMYMHY, YUCIIA € U T;

- BBINOJIHATh apu(PMETHUYECKUue NeHCTBUS, COYeTas YCTHBIE W IHCHMEHHBIE IPUEMBI,
HOPUMEHSS IPH HEOOXOAUMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;

- HaXOJUTh 3HAUEHUS KOpPHSA HATypaJlbHOM CTENEeHW, CTENEHH C paluOHAIbHBIM
nokasaresem, Jiorapudma, UcIob3ys Npu He0OOXOAUMOCTH BBIYMCIUTEIbHbIE YCTPOUCTBA;

- I10JIb30BAThCS OLICHKOW U MPUKHUIAKOW IIPU MPAKTUUYECKUX pacyeTax;

- IPOBOJUTH 10 H3BECTHBIM (opMysdaM U MpaBWiIaM IpeoOpa3oBaHUs OYKBEHHBIX
BBIPA)KEHUH, BKITIOYAIOIINX CTETIEHU, KOPHH, JIOTapU (MBI U TPUTOHOMETPUYECKUE (PYHKIINY;

- HaXOJUTh 3HAYEHUS YHMCIOBBIX U OYKBEHHBIX BBIPRKEHHUI, OCYLIECTBISAS HEOOXOIUMbIE
MIOJICTAHOBKH U NpeoOpa3oBaHusl;

- n300pakaTh CXEMaTUYEeCKH YroJj, BEJIMYHMHA KOTOPOrO BBbIp@XE€HAa B Ipajgycax WIH
panuaHax;

- UCIOJb30BAaTh IMPU PELIEHWH 33734y TaOJIMYHble 3HAYEHHUS TPUTOHOMETPUUYECKHX
GyHKIUH YIJIOB;

- BBINOJIHATH IEPEBO/] BEIMUMHBI yIIa U3 PaJMaHHON MEphI B I'PaJyCHYIO U 00paTHO.

B HOBCC,HHCBHOﬁ JKU3HU U ITPpHU U3YUYCHUU NPYTHUX y‘le6HbIX npeaAMCETOB:
- BBIITOJIHATD IIGﬁCTBH?I C YHUCIOBBIMH OAaHHBIMU IIPpU PCIICHHUMU 3aJad IMPAKTHUYCCKOI'O
XapaKTe€pa M 3aa4 H3 Pa3JIUYHbIX obOnacrei 3H8.HI/II71, HUCIIOJIB3Ys IIPpU HeO6XOI[I/IMOCTI/I
CIIPpaBOYHBIC MaTCPUaJIbl U BEIYUCIIUTCIBbHBIC yCTpOfICTBa;
- OLCHUBATL, CPABHUBATH U UCIIOJIB30BATH IIPU PCHICHUU NMPAKTUYCCKHUX 3aday YHUCJIOBBIC
3HA4YCHUA PCAIBHBIX BCJIMYMH, KOHKPCTHBIC YHCJIOBBIC XapaKTCPUCTHKHU 00BEKTOB
OKpYZKaroumero Mmupa

Ypasnenus u nepascencmea
Buinycknux na 6a3080m yposHe Hayyumcs:

- Pemiate nuHeliHbIEe ypaBHEHUsI U HEPABEHCTBA, KBAIpaTHbIE YPABHEHUS;

- pemats Jorapudmuueckue ypaBHeHuss Bujga log a (bx + ¢) = d u mpocreiimme
HepaBeHCTBa Buja log a x < d;

- pemiaTh nmoka3areiabHble ypaBHeHUs, Buaa abx+c= d (rme d MOKHO TIpeCTaBUTH B BUJE
CTETeHH C OCHOBAaHUEM a) U IpocTeilire HepaBeHeTBa Buaa ax <d  (rae d MOXHO MpeICTaBUTh
B BHJIC CTEIICHU C OCHOBAHHUEM a);.

- MPUBOJAUTH HECKOJBKO MPUMEPOB KOPHEM MPOCTEHIIEro TPUTOHOMETPUUECKOTO
ypaBHEHHUs BHJA: SIn X = a, COS X = a, tg X = a, ctg X = a, rae a — TabauyHOe 3HAYCHHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKIIHH.

B HOBCC,Z[HCBHOﬁ JKU3HU U TPpHU U3YUYCHUU APYTUX NPECIMCTOB:
- COCTaBJIsITb W PEIIaTb YPAaBHCHUA H CHUCTCMBI ypaBHeHI/Iﬁ Ipu peIICHHUU HECIIOKHBIX
MPAKTUYCCKUX 3aaa1



Buinycknux nonyuum 603moocHocms HAYUUmMvCsL:
- Pemarp panmonanbHbIe, TOKa3aTENbHBIE U TOTapH(PMUUECKHE YPABHCHUS U HEPABCHCTBA,
MIPOCTEUIINE UPPALMOHATIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI,
- HCII0JIb30BaTh METO/bI PEIICHUS YPAaBHEHUI: IPUBEACHUE K BUlY «IIPOM3BEICHUE PABHO
HYJIIO» WM «4aCTHOE PABHO HYJIO», 3aMEHA NIEPEMEHHBIX;
- HCII0JIb30BaTh METOJl MHTEPBAJIOB Ul PEILIEHUS HEPABEHCTB;
- UCIOJIb30BaTh TpaduyecKuii MeTon s NpUOIMKEHHOTO peIIeHUs YpaBHEHU U
HEPABEHCTB;
- n300paxkaTh Ha TPUTOHOMETPUUYECKOM OKPYKHOCTH MHOKECTBO PEIIEHUN MPOCTEHUIINX
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB;
- BBINIOJHATE OTOOp KOpHEW ypaBHEHWMM WM pPELICHUII HEpaBEHCTB B COOTBETCTBUH C
JIOTIOJTHUTEIbHBIMU YCIIOBUSIMU U OTPAaHUYEHUSMU.

B noBcenHeBHOI KU3HU U IPU U3YUEHUH APYTUX YYEOHBIX MPEIMETOB:
- COCTaBJIATh U pELIaThb YPaBHEHMs, CUCTEMbl YPABHCHMM M HEPABEHCTBA IPU PEILICHUU
3a[a4 APYruxX y4yeOHBIX MPEIMETOB;
- HCII0JIb30BaTh YPABHEHMs U HEPABEHCTBA NIl IOCTPOCHUS U UCCIEA0BAHNS IPOCTEUIINX
MaTEMaTU4YECKUX MOJEIIEH pealbHbIX CUTyal[ui WIK NIPUKIIAIHBIX 3a/1a4;
- yYMETb HMHTEPIPETUPOBATH IIOJIYYECHHBIA IPHU PEIICHUH YPABHEHMs, HEPABEHCTBA WU
CUCTEMBI Pe3yJIbTaT, OLIEHUBATh €r0 MPaBIONOA00ME B KOHTEKCTE 3alaHHON PEeaJIbHON CUTYyalluu
WIM IPUKJIAIHOM 3a1a4u

Dynkyuu

Buvinycknux na 6azoeom yposne Hayyumcs:
- OmnepupoBarb Ha 0a30BOM YPOBHE MOHATUSIMH: 3aBUCHMOCTh BEIUYWH, (QYHKIHS,
apryMeHT M 3HadeHue (QYHKLIMHU, O0JIaCTh ONIpeAeTeHHUs U MHOXKECTBO 3HaueHHH (yHKIuH,
rpaduK 3aBUCHMOCTH, rpaduK (QYHKUWH, HyIH (YHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3paCTaHHUE Ha YHMCIOBOM IPOMEXKYTKE, yObIBAaHME Ha YMCIOBOM NPOMEXKYTKE, Haubobliee u
HauMeHbIlIee 3HaYeHNe (PyHKIIMK Ha YHMCIOBOM MPOMEXYTKE, Tepuoanyeckas GQyHKIUs, EpUoI;
- OIepUpoBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: MpsMasi U 0OpaTHAas MPONOPLMOHAIBHOCTb
JUHEeNHasl, KBaJpaTuyHasi, JJorapupmMudeckas 1 rnokasareiabHas (pyHKUNUU, TPUTOHOMETPUUECKHE
byHKIUY;
- pacno3HaBaThb  rpauKu  dJI€MEHTapHbIX  (QyHKUMA: 1OpsaMod U oOpaTHOM
IPONOPLHUOHATBHOCTH, JIMHEHHOM, KBaJpaTUYHOM, JorapuMUYecKoil U IOKazaTelbHOU
GYHKIUHI, TPUTOHOMETPUUECKUX (PYHKITHI;
- COOTHOCUTh  IpaduKu  DJIEMEHTapHbIX  (YHKIMHA:  mpsaMOH M oOpaTHOH
IPONOPLUOHAIBHOCTH, JIMHEWHOM, KBaJpaTHUYHOM, JjorapuMUUYecKoll © moKa3aTelbHON
(GYHKUIMH, TPUTOHOMETPHUYECKUX (QYHKIMNA ¢ pOpMyJIaMu, KOTOPBIMU OHU 3a/1aHbl;
- HaXOJUTh MO TpaduKy NpUOIMKEHHO 3HAYEHUS PYHKIMH B 3a/1aHHBIX TOYKAX;
- OIpeNieNIATh M0 IpaduKy CBOHCTBA (YHKIMU (HYJIH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA,
POMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE Y HAUMEHbIIINE 3HAYCHUS U T.I1.);
- CTPOUTH ACKHU3 Tpaduka (yHKIUH, YAOBIECTBOPAIOLIEH MPUBEICHHOMY HabOpy YCIOBHIi
(mpoMeXyTKH Bo3pacTaHus / yObIBaHUSA, 3HAYeHHE (QYHKIMH B 3aJaHHOW TOYKE, TOUYKH
ASKCTPEMYMOB H T.11.).

B noBceaHeBHON KU3HU U IIPU U3YyUEHUH IPYTUX IIPEIMETOB:
- OTpeeNsATh Mo rpadukamM CBONCTBA peaJbHBIX IPOLECCOB U 3aBUCUMOCTEH (HanbombIme
U HaWMEHBIIME 3HA4YCHHUs, NPOMEKYTKM BO3pacTaHUs M  YOBIBaHUS, TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA U T.I1.);
- UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAaKTUYECKON CUTyallun



Bbll’lyCKHMK noJiydunt 603MOHCHOCNIb HAYUYUMbCA.!

- OnepupoBaTh NOHATUSAMM: 3aBUCUMOCTb BEJIUYMH, (DYHKIUS, apryMEHT MU 3HAuyEHUE
¢yHKIMM, O0JIACTH OIpENeNeHUs] ¥ MHOXXECTBO 3HAueHHH (QyHKIUH, rpaduK 3aBUCHMOCTH,
rpaduk GYHKUUHU, HYJIH QYHKIHMH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNUE HA YUCIOBOM
IPOMEXYyTKe, yObIBaHME Ha YHCIOBOM IPOMEXYTKE, HAauOOJbIlee M HaWMEHbIIEe 3HAYCHHE
(YHKLIMH Ha YKCIOBOM NPOMEXYTKE, NMeprHoAuyeckass (pyHKLUs, MEepHOJ, YeTHas U HedeTHas
byHKIUY;

- ONEpUPOBATh MOHATUAMM: MpsiMasi M OOpaTHas IPONOPLHMOHAIBHOCTh, JIMHEWHHas,
KBaJpaTH4HAas, Jorapu(pMUUecKas 1 mokasaresbHasi QyHKIUH, TPUTOHOMETPUYECKHE (DYHKITHH;
- OIpeNeNIATh 3HaueHHe (YHKIMU M0 3HAYCHMIO apryMEeHTa IpU Pa3iIMuyHbIX crocolax
3aanus QyHKIUY;

- CTPOUTH TPapUKHN U3YUEHHBIX (PYyHKIIMII;

- OIKCHIBATH O TPaduKy U B MPOCTEUIINX CIIydasx Mo (Gopmylie IOBEJCHUE U CBOWCTBA
(GyHKUMH, HAXOAUTH 10 rpa@uKy (PyHKIMHU HauOOJIbIINE M HAUMEHbIINE 3HaYCHNUS;

- CTPOUTH ACKHU3 Tpaduka (yHKIUH, yIOBICTBOPSIONICH MPUBEICHHOMY HaOOpy YCIIOBHA
(MIpOMEXYTKH BO3pacTaHMs/yObIBaHMs, 3HAaYeHHE (YHKIMM B 33JaHHOM TOUYKE, TOYKHU
HKCTPEMYMOB, ACUMIITOTHI, HYJTH (PYHKIIUH U T.1I.);

- pelaTh ypaBHEHHUs, IPOCTEHUIIINE CUCTEMbl YPAaBHEHHUH, UCIIOJIb3Ys CBOMCTBA (QYHKIMN U
UX rpaduKoB.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH JIPYTUX YUEOHBIX PEAMETOB:
- OIpeneNsITh Mo rpadukamM M UCIONIb30BaTh JAJIsl PELICHHS MPUKIAJHBIX 33a4 CBOWCTBA
peabHBIX MPOIECCOB M 3aBUCUMOCTEH (HamOONbIIME W HAMMEHBIINE 3HAYEHUS, MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKLUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHMITOTHI, TMEPUOJ U
T.1L.);
- HUHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYSCKON CUTYAIUH;
- OTIpeNIeNIATh 1O rpaduKkaM MPOCTEHIINE XapaKTEPUCTHKU MEPUOANIECKHX IMPOIECCOB B
OMOJIOTUH, SKOHOMHKE, MYy3bIKE, PAIUOCBSI3H U p. (aMILTUTY/A, IEPUOJ U T.I1.)

dnemenmopl mamemamuyecKkozo0 aHanu3a
Buinycknux na 6a3080m yposHe Hayyumcs.

- OmnepupoBarb Ha 0a30BOM YpPOBHE MOHATHUSMHU: HPOM3BOJHAS (YHKIHUU B TOUKE,
KacaTesbHas K rpa@uKy QpyHKIMH, TPOU3BOJHAS (PYHKIINH;

- OIpeJIeNIATh 3HaYeHHEe NMPOU3BOAHON (YHKINHU B TOUKE 1O N300pakeHUIO KacaTeIbHON K
rpaduky, IpoBEIEHHON B ATON TOUKE;

- pelmars HECIOXKHBIE 3aJaud Ha [PUMEHEHHE CBSI3M MEXKIYy IPOMEXYTKaMH
MOHOTOHHOCTH W TOYKaMHU 3KcTpeMyMma (QYHKLUUH, C OJHOM CTOPOHBI, U NPOMEXKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TOM (PyHKIUHN — C IPYTOil.

B noBceHeBHOM XU3HU U MIPH U3YyUYEHUH JIPYTHX MPEIMETOB:
- MoJIb3ysACh TpaduKkaMu, CpaBHUBaTh CKOPOCTH BO3pacTaHusi (pocTa, MOBBILICHMUS,
YBEIMYEHUSI W T.I.) WIH CKOPOCTU YObIBaHWS (TIAJCHUS, CHIDKCHUS, YMEHBIICHHS W T.II.)
BCJIIMYHMH B PCAJILHBIX IMPOLIECCAX;
- COOTHOCUTh TpaUKH pealbHbIX TMPOIECCOB M 3aBHUCUMOCTEH C WX ONHMCAHUIMU,
BKJIIOUYAIOLIUMHU XapaKTEPUCTUKN CKOPOCTH M3MEHEHUs (ObICTPBIM pOCT, MIaBHOE MOHMKEHUE U
T.IL.);
- HUCITIOJB30BATH Fpa(l)I/IKI/I PEAIBHBIX NPOHECCOB JJIsA PCIICHUSA HECIOXKHBIX IMPHUKIIAIHBIX
3a/1a4, B TOM YHUCJIE OMPEJENiss 1Mo rpaduKy CKOpOCTh X0/a mpoiiecca



BblnyCKHuK noJiyuyum 603MONICHOCHIb HAYUUMDbCA!

- OmnepupoBaTh NOHATHUSAMH: MPOHM3BOJHAS (QYHKIMHU B TOYKE, KacaTelbHas K rpaduky
¢byHKIMHU, TPON3BOAHAS (PYHKIINH;

- BBIYHCIIATH POU3BOIHYIO OJHOWICHA, MHOTOWICHA, KBAIPATHOTO KOPHS, IPOU3BOIHYIO
CYMMBI (DYHKITHIA;

- BBIYHCIIATH MPOHM3BOJHBIC JIEMEHTapHBIX (DYHKIMH W WX KOMOWHANIWi, HMCHOIB3YS
CIpaBOYHBIC MATEPHUAIBI;

- UCCIEeOBaTh B IPOCTEHIIMX Clydasx (YHKIMM HAa MOHOTOHHOCTb, HaXOJHTh
HauOoNbIINE W HAMMEHBIIME 3HAueHUS (YHKIUHA, CTpOUTh TpaduKu MHOTOWICHOB U
NPOCTEHIINX PalMOHAIBHBIX (YHKIHUH C HCIOIb30BaHUEM alllapaTta MaTeMaTHYECKOTO aHaJIH3a.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUH IPYTHX YUEOHBIX MPEAMETOB:
- pemars TpPUKIAIHBIC 33Jaud U3 OWOJOTHH, (DU3MKH, XUMHUH, SKOHOMUKH U JIPYTHX
MPEIMETOB, CBA3AHHBIC C UCCIIEIOBAHUEM XapaKTEPUCTUK PEaTbHBIX MPOIECCOB, HAXOKICHUEM
HanOOJIBIIMX U HAMMEHBIITUX 3HAYCHUH, CKOPOCTH U YCKOPEHHUS U T.IL.;
- UHTEPIPETHUPOBATH MOJTYUYCHHBIE PE3yIbTaThI

Cmamucmuka u meopusn sepo;lmuocmeﬁ, JqocuKka u Komﬁunamopuka

Buinyckuux na 6azo6om ypoene Hayuumcsi:
- OnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMHU OIMCATEIBHBIMU XapaKTEPUCTHKAMU
YHCIOBOrO Habopa: cpeaHee apupmMeTHIecKoe, MeInaHa, HauOoblee U HauMEHbIIIee 3HAYCHHS;
- omepupoBaTh Ha 0a30BOM YpPOBHE TMOHSITHSMHU: YacTOTa M BEPOATHOCTH COOBITHS,
CIIy4aifHbIN BBIOOP, OIBITHI C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;
- BBIYUCIISITH BEPOSITHOCTH COOBITUM HAa OCHOBE MOJICYETA YHCIIA UCXO/IOB.

B noBceHEBHOM KHU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:
- OLIEHUBATh U CPAaBHUBATh B IPOCTHIX CIy4yasiX BEPOATHOCTH COOBITUH B pealbHOW XKU3HU;
- YUTaTh, COIOCTABIATh, CPABHUBATH, HHTEPIPETUPOBATH B IPOCTHIX CIIy4asiX peajbHbIE
JTaHHbIE, IPEICTaBICHHbIE B BUE TaOIMIL, AUarpamMmm, rpaguKoB

Bbll’lyCKHuK' noaydunt 603MOHCHOCNTIb HAYUYUMbCAL.

- HNMers mnpencraBieHue O IUCKPETHBIX M HENPEPBIBHBIX CIy4YaHHBIX BEIMYMHAX U
pacrpeneieHusx, 0 He3aBUCUMOCTH CIIy4alHbIX BEJIMYNH;

- HMMETH NPEJCTaBICHUE O MATEMATHYECKOM OXKUIAHUU U JUCIIEPCUM CIIyYalHBIX BEIUYHH;
- MMETh IMPEACTABICHUE O HOPMAJIBbHOM pACHpEACIICHUM W IPUMEPAX HOPMAIBHO
pacIpeeeHHbIX CIIyYalHbIX BEIUYHH;

- MOHUMAaTh CYTh 3aKOHa OOJBIIMX YHCET U BBIOOPOYHOTO METOJa W3MEPEHHUs
BEPOSITHOCTEM;

- MMETh MpeACTaBIEeHUE 00 YCIOBHOW BEPOSATHOCTU U O MOJHON BEPOSTHOCTH, IPUMEHSTh
UX B PELICHUH 3a/1a4;

- MMETh NPEJCTABICHNE O BAXKHBIX YACTHBIX BUJAX PACIPEACICHUN W NPUMEHATh UX B
pELICHUH 3a/1a4;

- VMMETH NPEJCTABICHUE O KOPPEISILIUY CIIyYalHbIX BEJIUYMH, O JMHEHHOW PErPECCHH.

B moBcenHeBHOM XU3HU U IPU W3YUYEHUU IPYTUX MPEIMETOB:
- BBIYHCIISTH WM OLICHUBATH BEPOSATHOCTH COOBITHI B pEaIbHOM KU3HH,
- BBIOMPATH MOIXOIAIINE METO/IBI TIPEICTABICHUS 1 00paOOTKM TaHHBIX;
- yMETh pelIaTh HECJIOXKHBIE 3a/Jadyd Ha TPUMEHEHHE 3aKOHa OONBIINX YHCENl B
COITMOJIOTHH, CTPaxOBaHHWH, 3IPAaBOOXpPAHEHWHU, OOeCredeHWrn O€30MacHOCTH HaceJIeHUs B



YpEe3BBIYAHBIX CUTYAITUAX
Texcmoevie 3a0auu

Buinycknuk na 6azo8om yposHe HAYUUmMc.
- Pemrate HecI0XKHBIE TEKCTOBBIE 3a/1a4M PA3HbBIX THIIOB;
- aHAIM3MPOBATh YCJOBUE 3aJa4yd, NPU HEOOXOIMMOCTH CTPOUTH Ui €€ pEeIICHUS
MaTeMaTU4ECKy0 MOJIEIb;
- MOHUMATh M UCIIOJIB30BATH ISl PEIICHHUS 33/1a41 HH(POPMAIIHIO, TIPEICTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aIKCH, CXeM, TaOJIHULI, TuarpaMm, rpauKoB, pUCYHKOB;
- JEeWCTBOBATH IO aJITOPUTMY, CO/ICPIKALIEMYCS B YCIIOBHH 33/1a4H;
- MCTIOJIB30BATh JIOTHYECKUE PACCYKIICHHS IIPH PEILICHUH 3aJauH;
- paboTaTh C W30BITOUYHBIMH YCJIOBUSIMH, BBIOMpass M3 Bced HH(OpMALUH, JaHHBIC,
HEOOXOIMMBIE /TS pEIICHUS 3a/1a4H;
- OCYIIECTBIISITH HECJIOXKHBIM TepedOop BO3MOXKHBIX DEIICHUH, BBIOMpas M3 HHUX
ONTUMAIIHOE TI0 KPUTEPHSIM, COPMYITUPOBAHHBIM B YCIOBUH;
- aHAIM3UPOBATh W HWHTEPIPETHUPOBATH IONYYCHHBIE PEUICHUS B KOHTEKCTE YCIOBHS
3aJ1auu, BHIOMPATh PEIICHHS, HE TPOTHBOPEYAIINE KOHTEKCTY;
- pelIaTh 3a/1a4u Ha pacueT CTOMMOCTH TTOKYIIOK, YCIIYT, TOE3/I0K U T.I1.;
- pemaTh HECIOXKHBIE 3a/laud, CBSI3aHHBIC C JIOJICBBIM yYacTHEM BO BIIQJCHUU (UPMOI,
HpPEANPUATHEM, HEJIBUKUMOCTbIO;
- pelaTh 3aJa4n Ha MPOCThIE MPOIEHTHI (CHCTEMBI CKHJIOK, KOMICCHHN) U Ha BBIYHCICHHUE
CIIOYKHBIX TIPOLICHTOB B PA3IMYHBIX CXeMaX BKJIAJ0B, KPEAUTOB U HIIOTEK;
- pemaTh MpakTUYeCKHUe 3aJau, TPEOYIOUIHE HCIIOJIb30BAaHMs OTPULATEIBHBIX YMCEI: Ha
OIIpe/IeTICHNE TeMIIEpaTypPbl, Ha OIpe/IeICHHE MOJIOKEHUSI Ha BPEMEHHOM OCH (110 Hallel 3pbl U
10CJIe), Ha JIBMYKEHUE NEHEKHBIX CPEICTB (MPUXO0//pacxof), Ha ONpeeIeHNe TITyOuHBI/BHICOTHI
U T.IL;
- WCIOJB30BaTh TOHATHE MaclTada Juisl HaXOKICHHUS DPACCTOSHUN W JJIMH Ha KapTax,
IUIaHaX MECTHOCTH, TUIaHAX MTOMEIIEHHUH, BRIKPOMKAX, IpU padoTe Ha KOMIIBIOTEPE U T.II.

B moBceHEeBHO KU3HU U TP U3YUEHHUH JPYTUX PEIMETOB!

- pemaTh HEeCJIO0XKHbIE MPAKTUYECKHUE 33]aud, BO3HUKAIOIINE B CUTYalUsAX MMOBCEIHEBHON
KU3HH

Bbll’lyCKHl/lK noJIyvyum 603MONCHOCHIb HAYHUUMbCA.!

- Pematpb 3a1auu pa3HbIX TUIIOB, B TOM YHMCJIE 3a/1a4H MOBBIIIEHHOW TPYJIHOCTH;

- BBIOMPATh ONTHUMAJIBHBINA METOJ] PEIIEHUS 3a/1a4H, PacCMaTpUBasl pa3InyHbIE METO/IbI;

- CTPOMUTH MOJIEJIb PEIIEHUS 3a]]aul, IPOBOJANUTH JOKa3aTeNIbHbIE PACCYXKACHMUS,;

- pemath 3ajauyM, TpeOyrole mepedopa BapHAHTOB, IPOBEPKU YCIOBHUI, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

- aHAJIM3MPOBaTh M MHTEPIPETUPOBATH PE3YJbTaThl B KOHTEKCTE YCIOBHUS 3aJayd,
BbIOMpATh pELICHUs], HE IPOTUBOPEYAIUE KOHTEKCTY;

- NEPEeBOIUTh NPU PELICHNH 3a7auil HH(POPMAIUIO U3 0JTHON (POPMBI B IPYTYIO, UCIIOIB3YS
IpU HEOOXOIMMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUarpPaMMBI;

B noBcenHeBHOM XWU3HU U IPU U3YYEHUU JPYTUX IPEAMETOB:
- pelaTh IPaKTUYECKUE 3a1a4 U 3aJ1a4d U3 IPYTUX IIPEIMETOB

I'eomerpus
Buinycknux na 6a3080m yposHe Hayuumcsi.
- OnepupoBarb Ha 0a30BOM ypOBHE MOHSATHSAMHU: TOUYKA, IMpsMas, IJIOCKOCTh B
IIPOCTPAHCTBE, MAPAILIEIBHOCTh U MEPIICHINKYJIIPHOCTD NPSMBIX U INIOCKOCTEH;



- pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOIPDAHHUKOB (ITpU3Ma, MHUPAMHUa, MPSIMOYTOIbHBIH
napasuieNienumnes, Kyo);

- n300paxath u3ydaemMble (UTYpBl OT PYKH M C NPUMEHEHHEM TMPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

- nenath (BBIHOCHBIC) MJIOCKHE YCPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBEpXy, COOKY, CHU3Y;

- U3BJEKATh  MHPOPMAIMIO O  MPOCTPAHCTBEHHBIX  TI'€OMETPUYECKUX  (QUTYpax,
NPE/ICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

- OpUMEHATh Teopemy Iludaropa mnpu BBHIYUCICHUH DJIEMEHTOB CTEPEOMETPUYCCKUX
uryp;

- HAXOJMUTh OO0BEMbl M IUIOMIAAM IMOBEPXHOCTEH MPOCTEHIIMX MHOTOTPaHHUKOB C
npuMEeHEHUEM (HOpMYIT;

- pacro3HaBaTh OCHOBHBIC BHJIbI TEJI BpaleHUs (KOHYC, IIMIHHID, cdhepa u 1map);

- HAXOJUTh OOBEMBI W IUIOIIAAM TOBEPXHOCTCH MPOCTEHIIUX MHOTOTPAHHUKOB U Tl
BpAIIIEHUSI C PUMEHEHUEM (HOPMYIL.

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTHX MPEAMETOB:

- COOTHOCHTH aOCTpakTHBIE TE€OMETPHYECKHE TOHATHA © (aKThl C peaTbHBIMU
KU3HEHHBIMH 00bEKTaMU U CUTYalUSIMU;

- WCIIOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX QUTYp Ui pPELICHUs
TUIOBBIX 33/]a4 MPAKTUYECKOTO COACPIKAHMS;

- COOTHOCHTB TUIOIIA/IA IOBEPXHOCTEH TEJ 0OIMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;

- COOTHOCUTBH 00BEMBI COCYAOB OJIMHAKOBOM (hOPMBI Pa3IMUYHOTO pa3Mepa;

- oleHUBaTh (POpPMY TPABWIBHOTO MHOTOTPaHHUKA TIOCIE CIWJIOB, CpPE30B M T.II.
(ompenensiTh KOMUYECTBO BEPIIUH, pedep U rpaHe MoIy4eHHBIX MHOTOTPAaHHUKOB)

BblnyCKHMK nOJYyYum 603MOAHCHOCNb HAYYUUMbCAL.

- OnepupoBaTh NOHATHAMM: TOUYKA, IpsSMas, IUIOCKOCTh B IIPOCTPAHCTBE, MapajlIeIbHOCTb
U TIEPIIEHANKYJIIPHOCTD NPSIMBIX U MIJIOCKOCTEH;

- IPUMEHATh JJIS PelIeHMs 3a/7ad TeoMeTpuyeckue (akThl, €CIIM YCIOBHs NPUMEHEHUs
3a/laHbl B IBHOU (hopMe;

- pemiaTh 3ajJaud Ha HaXOXICHME TEeOMETPUUYECKUX BEIMYMH 10 olpas3laM WiIx
aJIropuTMam;

- JienaTh (BBIHOCHBIE) MJIOCKHE YEpPTEKU U3 PUCYHKOB OOBEMHBIX (UIyp, B TOM UHCIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUThH CEUEHUSI MHOIOTPAHHUKOB;

- U3BJIEKaTh, MHTEPIPETHPOBATH U INMPeoOpa3oBbIBaTh MH(OPMAIMIO O T€OMETPUUYECKHX
¢urypax, NpeJCTaBIEHHYIO Ha YepTexax;

- IPUMEHATh FreoMeTprudeckre (pakThl A pelIeHus 3ajay, B TOM YHCIe MPeAnoaraonmx
HECKOJIBKO LIaroB PELICHMUS;

- OIMCHIBAaTh B3aUMHOE PACIOJIOKEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- (hopMynupoBaTh CBOMCTBA U MPU3HAKU PUTYD;

- JOKa3bIBaTb FT€OMETPUUECKHUE YTBEPKACHMUS,

- BJIQJIETh CTaHAAPTHOM KiaccupuKalMed MPOCTPAHCTBEHHBIX (uryp (mupaMupsl,
IPU3MBI, TapaJIeNIeUIe Ibl);

- HaXOAUTh OOBEMbl M IUIOLIAAM TMOBEPXHOCTEH TI'€OMETPUUYECKHUX TeNl C MPUMEHEHUEM
bopmyu;

- BBIUUCIISTh PACCTOSHUS U YTJIbl B IPOCTPAHCTBE.

B noBcenHEBHOM XWU3HU U IPU U3YYEHUU APYTUX IPEAMETOB:
- UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (DUTYp OISl pelIeHHs 3a]ad MPaKTUIECKOTO
XapakTepa u 3a7a4 U3 APyrux odjacter 3HAaHUI



Bekmopul u koopounamut ¢ npocmpancmee
Buinycknux na 6a3080M yposHe HayYUumcs.

- OmnepupoBatb Ha 0a30BOM YPOBHE MOHSATHEM JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTRBE;
- HaXOJUTh KOOPJUHATHI BEPIIUH Ky0a U IPsAMOYTOJILHOTO Mapasuiesienunesia

BblnyC‘KHuK noJiyuum 603MOIICHOCHIb HAYUUMbCA!

- OnepupoBarh MOHATHSAMHU JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PACCTOSTHUE MEXJy [BYMs TOYKaMHM, CYMMY BEKTOPOB M IIPOU3BEACHUE
BEKTOpA Ha YMCJIO, YTOJI MEKYy BEKTOPAMH, CKAISIPHOE MPOU3BEICHHE, PACKIAAbIBATH BEKTOP 110
JIByM HEKOJUIMHEAPHBIM BEKTOPAM;

- 3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

- peliarh npocTeiiye 3aaun BBEIEHUEM BEKTOPHOro 0azuca

I/Icmopu}z mamemamuKu

Buinycknux na 6a3080m yposHe Hayuumcs:
- OnucelBaTh OTIEIbHBIE BBIJAIOIIUECS PE3yJbTAThl, IOJYYEHHBIE B XOJIE DPAa3BUTUSA
MaTE€MaTHUKHU KaK HayKH;
- 3HATh NIPUMEPHl MATEMAaTUYECKUX OTKPBITUH M MX aBTOPOB B CBSI3M C OTEUECTBEHHOW U
BCEMHUPHOH UCTOPUEH;
- IIOHMMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun

BblnyCKHMK nOJYYuUm 603MOAHCHOCNb HAYYUMbCAL.

- IIpencraBnsaTh BKJIaA BBIJAIOIIMXCS MaTeMaTHKOB B pa3BUTHE MaTeMaTHKH M HMHBIX
Hay4yHBIX o0iacTe;
- MOHUMAaTh POJIb MaTEMATUKU B pa3BUTUU Poccun

Memoowvr mamemamurku

Buvinyckuux na 6a3060m ypogHe HAyYyumcsi:
- [TpumeHsATh NU3BECTHBIE METOBI IPH PEIICHUU CTaHIAPTHBIX MAaTEMATUYECKUX 3a/1aY;
- 3aMeyaTh M XapaKTEepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B OKpYKarolleu
JNEUCTBUTEIILHOCTH,
- MPUBOJIUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE, B TOM YHUCIE
XapaKTEPU3YIOIINX KPACOTy M COBEPIIECHCTBO OKPYKAIOIIETO MUPA U MPOU3BEICHUI UCKYCCTBA

Bbll’lyCKHuK noJiyuum 603MONCHOCHIb HAYUUMbCA!

- Hcnonb30BaTh OCHOBHBIE METOMBI JI0KA3aTeIbCTBA, IMPOBOAUTH JIOKA3aTEIbCTBO U
BBITOJIHATH OIIPOBEP)KEHHUE;

- MPUMEHSTh OCHOBHBIE METO/IbI PELICHHS] MATEMaTHYECKUX 3a]1aY;

- Ha OCHOBE MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE XapaKTepU30BaTh KpacoTy U
COBEPIIEHCTBO OKPY’KAIOIIETr0 MUpa U MPOU3BEACHHUN NCKYCCTBA;

- IIPUMEHATh NPOCTEHUINE MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHbBIE
CUCTEMBI IIPU PEIIEHUU MaTeMaTUYeCKuX 3a/1ay.



Conep:kanue y4e0HOro Kypca

Anre0pa M HaYaJIa aHAJIM3A
[ToBTOpenune. PemeHune 3amady C HCHOJB30BAHUEM CBOWCTB YHMCEI M CHUCTEM
CUMCIICHHMS], JIETUMOCTH, JIOJIEM M 4YacTel, MPOLEHTOB, MoAydell uucen. Pemenue 3amau c
UCTIOJIb30BAaHUEM CBOWCTB CTENEHEH U KOpHEW, MHOTOWIEHOB, MPE00pa30BaHUii MHOTOYJICHOB U
JIpOOHO-PALIMOHAIBHBIX BBIPAXKECHHIH.

Pemienne 3amay ¢ MCHOJNIB30BAHMEM TPagyCHOM Mepbl yria. Monyiap 4ucia U €ro
CBOMCTBA.

Pemenne 3amau Ha JABMJKEHHME W COBMECTHYIO pPa0OTy C IOMOINBIO JIMHEHHBIX H
KBaJPaTHBIX YPaBHEHUM U HUX CUCTEM. PenieHue 3aqad ¢ MOMOIIbIO YUCIOBBIX HEPABEHCTB U
CHCTEM HEpPaBEHCTB C OJHOW NEPEeMEHHOH, C MpPUMEHEHHEM H300paKEHUS YHCIOBBIX
IIPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCMOIB30BAHUEM YMCIOBBIX QYHKIMHN U UX rpadukos. Mcnonb3oBanue
CBOICTB U rpaMKOB JUHEHHBIX U KBAJAPATHUHBIX (YHKIHI, 0OpaTHON MPOMOPLHUOHATIBHOCTH U
dynkimn y=Vx. ['paduaeckoe peleHne ypaBHEHNH 1 HEPABEHCTB.

Tpuronomerpuueckasi OKpYy>KHOCTb, paaguaHHas mepa yria. CUHYC, KOCUHYC, TAHI€HC,
KOTaHT'€HC MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO U CIEIACTBUS U3
Hero. 3HadeHusl Tpuronomerpudeckux Gpynkumii st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

m TT T

» T T T
( 6 43 2 pan). DopMmyiabl CIOXEHUS TPUTOHOMETPUYECKUX (QYHKUUH, (HOpMyIibl
npuBeneHus, (POPMYJIbl IBOHHOTO apryMeHTa.

Hynun ¢yHKUMM, OPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Haumbousbmiee u
HanMeHbIIee 3HaueHne Gynkuun. [lepuoanyeckne pyHknuu. YeTHOCTh M HEYETHOCTD (DYHKIIHH.
CrnoxHble QyHKIUH.

Tpuronomerpudeckre GyHKIMUA y=cos X, y=Sin X, y=tg X. ®ynkius y=ctg X . CoiicTa
U rpaUKu TPUTOHOMETPUYECKUX (PYHKLUH.

ApPKKOCHUHYC, apKCHHYC, apKTaHI'eHC uucia. ApKKoTaHreHc uucna. llpocreiimue
TPUTOHOMETPUYECKHUE yPAaBHEHUs. PellleHne TPUroHOMETPUYECKUX YPABHEHUM.

OOpaTtHbple TpUrOHOMETpUYecKue (YHKIMM, HX CBOMcTBa U rpaduku. Pemenue
IIPOCTEHIINX TPUTOHOMETPUUECKMX HEPABEHCTB.

CreneHb C JIeHCTBUTENBHBIM TIOKa3aTelieM, CBOMCTBa cremeHu. [Ipocreiimue
NoKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKIUS U €e CBOUCTBA U TpaduK.

Jlorapudm uymcna, cBoiictBa Jsorapupma. J[lecatuunsii sorapupm. Ywucino e.
Harypanbaslit norapudm. I[IpeoOpasoBanue norapudmudeckux BoipaxxeHuil. Jlorapupmuueckue
ypaBHEHHU U HepaBeHcTBa. Jlorapupmuyeckas GyHKIUS U ee CBOICTBa U rpaduk.

CrenenHas GyHKIHMS U ee CBOHCTBA U rpaduk. MppanmoHanbHble ypaBHEHHUS.

MeTto1 MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpeoOpa3zoBanus rpadukoB GYHKIMN: CABUT BJIOJIb KOOPAWHATHBIX OCEH, pacTsKeHue U
cKaTuhe, OTpaK€HHUE OTHOCHUTENIbHO KOOpAMHATHBIX ocel. ['paduyeckue MeTONbl peleHUs
YPaBHEHHI M HEPABEHCTB. PellleHne ypaBHEHUI U HEPABEHCTB, COJAEPKALUX MEPEMEHHYIO O]
3HAKOM MOMYJISI.

CucTeMbl MOKa3aTeNbHBIX, JOTapu(PMUUECKUX U UPPALIMOHAIBHBIX YpaBHeHUH. CHcTeMbl
MOKa3aTelbHbIX, JOrapu(PMUIECKUX HEPABEHCTB.

B3aumuo obpatnbie pyHkmu. I'paduku B3auMHO 00paTHBIX QPYHKIUIA.

VYpaBHEHHUsI, CHCTEMBI YPaBHEHUH C TApaMETPOM.

[TpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduxy Qynkuun. ['eomerpuueckuit u
buzndeckuit  cMmpicn  Tpou3BoAHOW. [lpomsBomubie snemeHTapHbIX (yHKIMH. [lpaBuna
Qg depeHIpoBaHus.

Bropas npousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

[TonsitTue o HenmpepbIBHBIX (QYHKIMSIX. TOUKM 3KCTpeMyMma (MakCUMyMa U MUHHUMYMA).



HccnenoBanue 3neMEeHTapHBIX (YHKIUH Ha TOYKM AKCTpeMyMa, HauOousiblliee M HaMMEHbIIEe
3Haue€HHWE C TOMOIIbI0 mnpou3BoAHON. I[locTpoenue rpadukoB GYHKIUN C  MTOMOIIBIO
pou3BOIHBIX. [I[puMeHeHe NPOU3BOIHOM NPH PEIICHUH 3a]1ad.

[TepBooOpaznas. [lepBooOpa3Hbie meMeHTapHBIX (yHKIMUA. [1n0mans KpuBOIUHEHHOM
tpanenuu. ®opmyna Herorona-Jleibnuma. OnpeneneHHblii HHTErpall. Beiuncinenue miomnanei
IUIOCKUX (PUTYp U 0OBEMOB TEJl BPALICHHUS C IIOMOIIBIO HHTETpaIa.

BCPOHTHOCTL U ctaTucTuKa. Padora ¢ JAaHHBIMH

Pemenune 3amau Ha TabnuyHOE U rpaduyeckoe MpeacTaBlIeHUE NaHHBIX. Vcronp30BaHue
CBOWCTB M XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CpEIHUX, HAUOOJIBILIEr0 W HAUMEHBILErO
3HA4YCHMs, pa3Maxa, AUCIHEpcHH. PernieHue 3amad Ha OIpPENENEeHUE 4YacTOThl M BEPOSATHOCTHU
coObITHI. BpluKcieHne BEpOATHOCTEHl B ONBITaX C PAaBHOBO3MOXKHBIMU 3J€MEHTapHBIMU
ucxonamu. Pemenue 3amau ¢ npuMeHeHHEM KOMOMHATOPUKH. PemieHne 3a1a4 Ha BBHIYHCICHUE
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITUH, HpUMEHEHHE (OPMYJIbI CIIOKEHHUS BEPOSTHOCTEM.
Pemenne 3amay Cc mpuUMEHEHHWEM JuarpaMMm Oiijepa, JepeBa BeposTHOcTeH, (GopmMyibl
bepnyinu.

VYcenoBHas BepoATHOCTh. lIpaBuino ymHOXeHHs BeposiTHOCTEM. PopMyra IOIHOU
BEPOATHOCTH.

JluckperHble cilydaiiHble BeIWYMHBI W pacnpenencHus. HeszaBucumele ciydaiiHble
BEIMYMHBI. PacripenencHye cyMMbl U IPOU3BEIECHUS HE3aBUCUMBIX CIIy4aliHbIX BEJIMYHH.

Maremarnueckoe OXHUIAAHUE W JUCHEPCHS CIIy4alHOM BeIMYMHBL. MaremMarnyeckoe
OKMJAHUE M JAWUCIEPCUs CYMMBI CIIy4alHbIX BEJIMYUH. l'eoMeTpudecKoe paclpelelIeHue.
buHOMMaIBHOE pacpeieIeHUe U €r0 CBOMCTBA.

HenpepeiBHble  cilydaliHble BenuW4uHBL. [IoHATHE O IJIOTHOCTM  BEPOSITHOCTH.
PaBHOMEpHOE pacnipeneneHue.

[ToxazarenbHOE paclpeneacHue, ero napaMeTpsl.

IlonsiTe 0 HOpManIbHOM pacrpezneneHuu. [lapameTpbl HOPMaIbHOTO pacHpPeIEICHUS.
[Tpumepbl  ciydailHBIX BEIMYMH, MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TOTIpEIIHOCTh
M3MEpEHMIl, POCT YETIOBEKA).

HepaBenctBo YeOwimena. Teopema bepnymnu. 3akoH Gonpmux uucen. Bbioopounsiii
MeTO]l U3MepeHust BeposiTHocTel. Posb 3akoHa O0JbIINX YKCeN B HAyKe, IPUPOJIEe U OOIIECTBE.

KoBapuanuss aByx ciny4ailHbIX BenuduH. [loHsATHE O KO3(pHULIMEHTE KOppesuu.
CoBMecTHbIE HAOMIOJAEHUS JIBYyX CIy4alHbIX BelIMYMH. BpiOopouHblii ko3 duumeHt
KOPPEJIALIH.

I'eomerpus

[ToBropenue. Pemenne 3a1ay ¢ NpUMEHEHUEM CBOMCTB (UTyp Ha IIOCKOCTH. 3a/laul Ha
JI0OKa3aTeIbCTBO M IIOCTPOCHHE KOHTpPIpUMEpoB. lcmonp3oBaHue B 3aJadax MPOCTEUIIMX
JOTUYECKUX TpaBui. PemeHwe 3agad ¢ HCIOJNB30BAaHMEM TEOPEM O TPEYrojbHHUKAX,
COOTHOILEHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3ajau ¢ ucnonb30BaHUEM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTAMHU. PerieHue 3agad Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIUMCIIEHHE UIMH M Iomaneil. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. Ourypbl U ux wuzodpaxeHus (kyO, mupaMuja, MpU3Ma).
OcHosHble nonamus cmepeomempuu u ux ceovicmea. CedeHus Kyba u TeTpasipa.

Touka, npsiMast ¥ IUIOCKOCTh B IIPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3
HuX. B3aumHOe pacmonoxeHue NpsAMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lapannenbHOCTH
NpSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. M300paskeHne npocTelnx NpocTpaHCTBEHHBIX (DUTYP
Ha IIJIOCKOCTH.

PaccTosHust Mexay ¢purypamu B IpoCTPaHCTBE.

VYriel B npoctpadcTBe. [lepneHanKyIsspHOCTb NPSAMBIX U INIOCKOCTEH.



[Ipoekuust Qurypsl Ha IUIOCKOCTb. [IpU3HAaKM NEPHEHIUKYISIPHOCTH MPSIMBIX U
IIJIOCKOCTEN B IIPOCTpaHCTBE. Teopema o Tpex MeplIeHIuKyIIsIpax.

Mpuororpannuku. Ilapamnenenunen. CBoilcTBa NPSAMOYTOJIBHOTO MapaiieNienunesaa.
Teopema Iludaropa B mpocrpanctBe. Ilpusma u mupamuma. [lpaBunpHas nupamuga u
npaBwibHas npusma. [Ipsmas nupamuga. S1eMeHThl IPU3MbI U TUPAMHUIBI.

Tena Bpamenus: UuWIMHIP, KOHyC, chepa u map. OCHOBHBIC CBONCTBA TMPSIMOTO
KpYroBOr'0 LIUJIMH/IPA, IPSIMOTO KPYroBoro KoHyca. M3o0paxxkeHue Ten BpalieHus Ha MIOCKOCTH.

IIpeocmasnenue 06 yceuenHOM KOHyce, ceyeHuUsi KOHycad (napaiieibHoe OCHOBAHUN U
npoxoosujee uepes BepUlUHy), CedeHUus YUIUHOPA (NapaiieivHO U NepReHOUKYIAPHO OcClU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomOuHAYUU MHO20SPAHHUKOS U mell 6paujeHus Mmexncdy coOol.
Brrancnenue 35eMeHTOB MPOCTPAHCTBEHHBIX (huryp (pedpa, TuaroHau, yribl).

[Inomane MOBEPXHOCTH MpPaBWIBHOM NHpaMuAbl U NOpsAMod npusmbl. [linomans
MOBEPXHOCTH MPSIMOTO KPYTOBOTO HUJIMH]IPA, IPSMOTO KPyrOBOTO KOHYCA | IIapa.

[Tonstue 06 o6beme. OO6BEM MUPaMUIBI U KOHYCA, MPU3MbI U uiauHApa. O0beM mapa.

Ilooo6Hvle mena 6 npocmparncmee. COOTHOIICHUSI MEXKAY TUIOIMIAIIMUA TTOBEPXHOCTEH U
o0BeMaMu ITOJO0HBIX TEIN.

Heuodicenus 6 npocmpancmee: napaninienbHulll NEPEeHOC, YEHMPATbHAs CUMMEMPUs,
cummempusi omuocumenvbHo niockocmu, nogeopom. Ceoticmea Ogudxcenuti. Ilpumenenue
O0BUINCEHUTI NPU peleHUl 3a0ad.

BexTopsl u xoopauHatel B mpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHUCIIO, YroJd MeXAy Bekropamu. KoiutmHeapHble W KOMIUIAHApHBIE BEKTOPBI. CranspHoe
npouszeedeHue ekmopos. Teopema o0 paznodiceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sexkmopam. CranapHoe npousgeoenue 6eKmopog 6 koopounamax. llpumenenue eexmopog npu
peuteHul 3a0a4 Ha HaxoxcoeHue paccmosHull, OJUH, niowaoel u 00vemos.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Popmyna
0151 bIUUCTIEHUS. PACCTNOSHUSL MENCOY MOUKAMU 8 NPOCMPAHCHEe.



TemaTnueckoe njannpoBanme, 10 kiaace

Ne n/mt Koun-
HaumeHoBaHue pasfennos, TeM. | BO Conepxanue
4acoB

1. | Ocnoenvie nonamus 1 OchosHble noHAmMuUs cmepeomempull.
cmepeomempuiu. Axcuomvl cmepeomempu.

2. | Haubosbliee u HaumeHblee HauOonpliiee 1 HauMeHblee 3HAYCHUS
3Ha4yeHus1 GyHKuuu. YETHbIC U 1 ¢bynkuuu. YéTHbIe M HEUETHBIC (PYHKIINU.
He4ETHbIE (PYHKLNU. Hynu @ysKum, npomMexxyTku

3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb.

3. | Akcuomvl cmepeomempuu. Touka, npamas u nIOCKOCMb 8

1 npocmpancmee, CRocoobl UX 3a0aHUS,
AKCUOMbL CIepeomMempuiu.

4. | HaubGonpmee u HauMeHbIee HauOonpIiee 1 HauMeHblIIee 3HAYCHUS
3HaueHus GyHKIuH. YETHBIC U 1 byukun. YETHBIE U HEYETHBIE (PYHKIIUH.
HE4ETHBIC PYHKINH. Hynu gyHKImm, npomMexxyTku

3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb.

5. | Creocmeus uz akcuom 1 Credcmesust u3 aKkcuom cmepeomempu.
cmepeomempuu.

6. | Iloctpoenue rpadukoB [TpeoOpa3zoBanus rpaduKoB QyHKIIHIA:
(GYHKIMH C TOMOLIBIO 1 C/IBUT BJ10JIb KOOPJIMHATHBIX OCell,
re€OMETPHUECKUX pacTsHKeHHE U CKaThe, OTPAKEHUE
peoOpa3oBaHuil. OTHOCHUTEJIbHO KOOPAMHATHBIX OCEH.

7. | Cneocmsus uz akcuom 1 Cnedcmeus uz akcuom cmepeomempuu.
cmepeomempuu.

8. | I[locTtpoenue rpadukoB [Tpeo6pa3zoBanus rpadukoB QyHKIIHIA:
(GYHKIHH C TOMOIIBIO 1 C/IBHT BJIOJIb KOOPJMHATHBIX OCEH,
reOMETPHUECKUX pacTshKeHUe U cxKaTue, OTpakeHue
peoOpa3oBaHui. OTHOCHTEJIEHO KOOPAMHATHBIX OCEH.

9. | Ilpocmpancmeennvie gpueypboi. IIpocmpancmeennvie ghucypoi.

U3zo0padsicenue npocmetiuiux

1 NPOCMPAHCMBEHHBIX PU2Yp HA NAOCKOCIU
Haenaonaa cmepeomempus. @ueypol u ux
uzobpasicenus (kyo, nupamuoa, npusma,).

10. | B3aumHO oOpaTHBIE (DYHKITHH. B3aumno oOpatsbie pyHkiuu. ['paduku

1 B3aUMHO 00paTHBIX QyHKIUI. CloKHbIE
GyHKIUH.
11. | HauanvHovle npeocmasgnenus o HauanvHnvle npeocmasnenus o
MHO202PAHHUKAX. MmHozozpanHukax. [lonamus ceuenus
1 MHO202PAHHUKA U CeKYWell NI0OCKOCMU.
Ceuenus kyoa u mempasopa. Teopema
esapaa.

12. | PaBHOCHIIBLHBIC ypaBHEHUS U OO6acTh onpeieNieHUs ypaBHEHUS.

HEpPaBEHCTBA. 1 Onpenenenre paBHOCWIBHBIX YpaBHEHUIN
Y HEPaBCHCTB.

13. | Obobwenue u Axcuomsr cmepeomempuu. Ciedcmsusi uz
cucmemamu3zayus 3HAHULl o axkcuom cmepeomempuu. Hauanouvie
meme «Beeoenue 6 1

cmepeomempuroy.

npedcmaeﬂeHuﬂ 0 MHO20CPpAHHUKAX.
HocmpoeHue ceyeHul MHOCO0CPAHHUKOS.




14.

Meron unrepBanoB. Meron
MHTEPBAJIOB JJIsl PELICHUS
HEPABEHCTB.

Meron nnrepBanos. I[Ipumenenue nonsatus
HENpepbIBHON (P)YHKINU NP PEIICHUH
HEPaBEHCTB METOJOM MHTEPBAJIOB.

15. | Kommponvnas paboma Ne 1 no
meme «Bsedenue 6
cmepeomMempuroy.

16. | O6o0mmenue u Haubonpiiee u HanMeHbIIee 3HAYCHUS
cHCTEMaTHU3alvs 3HAaHHUH 110 ¢byHkuuu. YéTHbIe M HEYETHBIC (QYHKIIHUH.
teme «lloBTOpenue u B3aumHo oOpaTHBIE QYHKITUH.
pacipeHue CBEACHUH O Meto HHTEPBAJIOB TSI PEIICHHS
byHKIMN. HEPABEHCTB.

17. | Bzaumnoe pacnonoscenue 08yx Onpeodenenue napaiiesibHulx,

NPAMBIX 8 NPOCMPAHCIEE. nepecexkarwuxcs, CKpewuearouwuxcs
NPSAMBIX U UX CBOUCMEA.

18. | KonrponbHas padora Ne 2 o
teme «IloBTOpeHHEe U
paclIupeHe CBEICHH O
byHKIIUNY.

19. | Bzaummnoe pacnonosscenue 08yx IIpuznax ckpewusaowuxcs npamuix.
NPSAMBIX 8 NPOCMPAHCIEE.

20. | CrenenHas ¢pyHKIHUS C CreneHHas QyHKLUS C HATYPaJIbHBIM
HAaTypaJbHBIM IIOKA3aTEIEM. IIoKa3arecjieMm, €€ CBOICTBA U Fpa(bI/IK.

21. | lapannensnocms npsamou u Onpeodenenue napaiieibHoCmu npsamou u
NI0CKOCIL. NIOCKOCMU, NPUZHAK NAPALIeNbHOCHU

NPAMOU U NIOCKOCMU.

22. | CrenenHas (pyHKIHUS C IETBIM CrenenHas GyHKIHS C LETBIM
MTOKAa3aTeJIeM. mokasaresem, e€ CBOWCTBa U rpaduK.

23. | Ilapannensnocme npsmolx u IapannenbHocms npsmvix U RIOCKOCMEN 8
NI0CKOCmell 8 NPOCMPAHCHIEE. npocmpancmee.

24. | CrenenHasi GyHKIUS C IEIBIM CrenenHast QyHKIHS C LEIBIM
MOKa3aTeseM. MoKasaresnem, e€ CBoicTBa U TpaduK.

25. | llapannenvnocme niockocmetl. Onpedenenue, c80licmea napaniieibHOCmu

08YX NIIOCKOCHE.

26. | Onpexnenenne KOpHS n-i OmnpeneneHne KOpHS n-i CTETICHU.
CTETICHH.

27. | lapannenvHocms niockocmetl. IIpusnax napannenvHocmu 08yx

NJI0CKOCMeEl.

28. | OmpeneneHue KOpHs n-u Omnpenenenre KOpHsI n-il CTENEHU.
crenenu. OyHKIUA y= nvXx. OyHKIUA y= nVX, eé coiicTBa 1 rpaduxk.

29. | Ilpeobpa3zosanue gucyp 6 IIpeobpazosanue guzyp 6 npocmparncmee.
npocmpancmse. Iapannenvnoe npoexmupoganue.

,HGMZ)K‘QHU}Z 6 npocmpancmee. CumMmempus
OMHOCUMEIJNIbHO NJIOCKOCHU.




30.

CaolicTBa KOpHS N-# CTENEHMU.

31. | Ilpeobpaszosanue ¢ueyp 6 IIpeobpazosanue gueyp 6 npocmparncmee.
npocmpancmee.. IIpoexyus gpueypwvl Ha NIOCKOCMb

32. | CoiicTBa KOpHS N-i CTENECHH. CBoiicTBa KOpHS N-i CTENEHHU.

33. | Hsuowcenus 6 npocmpancmee. Heuoicenus 6 npocmpancmee:

napanienbHulll NepeHoc, YeHmpaibHas
CUMMEmpus.

34. | CoiicTBa KOpHS N-U CTETICHH. CBoiicTBa KOpHSI n-i CTENEHHU.

35. | Obobwenue u Bzaumnoe pacnonooicenue 08yx npsamvix 6
cucmemamu3ayusi SHaHUll nNo npocmpancmse. llapannenvbnocms npsamoi
meme «llapannenvnocmo 6 u nnockocmu. Ilapannensnocmo
NpOCMPaHCcmeey. NJI0CKOCME.

36. | OnpeneneHue u CBOMCTBA OnpeneneHue U CBOMCTBA CTEIICHH C
CTETICHH C PAIIMOHAITBHBIM paroHaIHHBIM TTOKA3aTEIICM.
MIOKAa3aTeJeM.

37. | Koumponavnas paboma Ne 3 no
meme «llapannenvrocms 6
NPOCMPAHCIEEN.

38. | CreneHsb ¢ AeHCTBUTENHLHBIM CreneHsb C IEHCTBUTEIBHBIM MTOKa3aTelNeM,
oKa3aTeJjieM, CBOMCTBA CBOMCTBA CTCIICHU.

CTETICHH.

39. | Yeon mesncoy npamvimu 6 Yenwr 6 npocmpancmee. Onpedenenus

npocmpaHncmee. Vell08 MedHCOY NpecekaromuMucs u
CKPewuU8aroWUMUCs NPAMbIMU 8
npocmpancmse.

40. | UppauuoHanbHble ypaBHEHHUSI. HppatnmonanbHble ypaBHEHUS.

41. | UppauuoHanbHble ypaBHEHHUS. Pemenne nppaniioHaNbHBIX YPaBHEHUMN.

42. | Ilepnenoukynsipnocms npamou Onpeodenenue nepneHOUKyIsApHOCMU
U NJIOCKOCMU. npamotl u nrockocmu. Ilpusnaxu

NepneHOUKYIAPHOCMU NPAMBIX U
NJI0CKOCMeEl 8 NPOCMPAHCMEe.

43. | Meroa paBHOCUIIBHBIX MeTo1 paBHOCHIIBHBIX NIPE0OpPa30BaHMIA

peoOpa3oBaHU. MIPH PEIICHUN UPPAITUOHATHHBIX
YPaBHEHHUH.

44. | IlepneHOuKyisapHoCcms npamvlx IIpusnaku nepneHOUKyIApHOCIU NPAMBIX

u niockocmet. U njiocKkocmeti 8 nPOCMpancmee.
Cummempusi omHocumenbHo niI0CKOCHIU.

45. | Mertoa paBHOCHUIIBHBIX MeTo paBHOCHIIBHBIX ITPE0OpPa30BaHUM

npeoOpa3oBaHU. MIPH PEIICHUN UPPAITMOHATBHBIX
YPaBHEHUM.

46. | IlepneHouxynap u HAKIOHHASL. Onpeoenenus nepneHouKyIapa u
HAKJIOHHOLL.

47. | UppamumoHaabHbIe Pemmenne nppannoHaaIbHBIX HEPABEHCTB.
HEPAaBCHCTBA.

48. | O6006IIEHE U Crenens ¢ IefCTBUTENBHEBIM ITIOKA3aTEIEM,

cUCTeMaTH3aInsI 3HaHUH 110
teMe «CTeneHHas QyHKIU».

CBOMCTBA CTeNeHu. Perrenue
UPPALMOHATBHBIX YPaBHEHUHN U
HEPaBEHCTB.




49.

IlepnenOuxyaap u HaKIOHHAA.

Paccmosnue mesncoy npamoii u
NapaniebHol el NI0CKOCMbIo, MeHcOy
napainienrbHulMu NIOCKOCMAMU, MeHCOY
CKPeWUBAOUUMUCS NPAMBIMU.

50. | Konrponbnas padora Ne 4 o
teme «CrerneHHas GYHKIUD).

51. | Teopema o mpéx Teopema o mpéx nepneHOuKyiapax.
NepneHOUKYIAPax.

52. | Paguannas mepa yria. Tpuronomerpudeckast OKpy>KHOCTb,

panuaHHas Mepa yria. Pemenue 3am1a4 ¢
MCIOJIb30BAHUEM I'PATYCHON MEpHI yIia.

53. | Teopema o mpéx Teopema o mpéx nepneHOuKyIApax.
NepneHOUKyIApax.

54. | TpuroHoMeTpu4yecKue CuHyc, KOCUHYC, TAHT€HC, KOTAaHT€HC
(YHKIIMU YHUCIOBOTO MIPOU3BOJILHOTO YyTJIA.
apryMeHTa. Tpuronomerpuveckue GyHKIUU

YHCIIOBOTO apryMEHTa

55. | Teopema o mpéx Teopema o mpéx nepneHOuKyIsApax.
NepneHOUKyIapax.

56. | TpuroHomerpuyeckue 3Ha4YCHUsI TPUTOHOMETPUICCKUX (PYHKIUIA
(YHKIIUU 9HUCIIOBOTO 1t yraos 0°, 30°, 45°, 60°, 90°, 180°,
apryMeHTa. T TR

0,—, = =, =
270°.( 6 4 3 2 pap).

57. | Yeon meorcoy npamoii u Onpeoenenue yena mexicoy npamou u
NJIOCKOCMbIO. NIOCKOCMbIO.

58. | 3Haku 3HaYCHUU 3HaKM 3HAYCHUH TPUTOHOMETPHUCCKUX
TPUTOHOMETPHUYECKUX (GyHKIMA: CHHYC, KOCHHYC, TAHT€HC,
GYHKIHHA. KOTaHI'€HC.

59. | Obobwenue u YVenvt 6 npocmpancmse. Ilepnenoukynap u
cucmemamu3ayus 3HAHUll No HaknouHas. Teopema o mpéx
meme «llepnenouxynsaprocmo NePneHOUKYIAPax.

NPAMBIX U NIIOCKOCMEU.

60. | Y€THOCTH M HEUETHOCTD YETHOCTh U HEYETHOCTH
TPUTOHOMETPHUECKUX TPUTOHOMETPUUYECKUX (PYHKIUI: CUHYC,
GyHKITUH. KOCHHYC, TAaHT€HC, KOTAHT'€HC.

61. | Koumponvuas paboma Ne 5 no
meme «llepnenouxynaprocmo
NPSAMBIX U NIOCKOCMEN 8
NPOCMpPaHcmeey.

62. | [lepmomuueckne GyHKINH. [TonsiTre MepHUONYHON QYHKIIUH.

63. | [Heyepannwiii yeon. Yeon Onpeoenenue 08y2panHo2o yaua, y2ia
MedHcOy 08YMS NIOCKOCHIAMU. MedAHCOY 08YMS NIOCKOCMAMU, NPUMEDDI.

64. | Tpuronomerpuueckue Tpuronomerpudeckue GyHKIHUU y=COS X,

byHKIMH y=Ccos X, y=Sin X.

y=sin X. CBoMCTBa U rpapuKu
TPUTOHOMETPUYECKHX (DYHKITHH.




65.

Jleyepannwiii yeon. Yeon
MexHcoy 08YMsl NIOCKOCAMU.

Jeyepannwiii yeon. Yeon medncoy 0gyms
naockocmamu. Ilonsmue nuneiino2o yena
08y2paHH020 yaa,

66. | CroiicTBa u rpaduku QyHKIHI CpoiicTBa 1 rpaduKu QYHKIIUN y = Sin X U
y =SIin X Uy = COS X. y = COS X.

67. | deyepannsiii yeon. Yeon Heyepanuwiii yeon. Yeon meaicoy 08yms
MeHcoy 08YMsl NIOCKOCAMU. naOCKOCMAMU. Yeon mexcdy 08yms

MHO20Y20IbHUKAMU.

68. | Tpuronomerpuueckue Tpuronomerpudeckue GyHKIHHA y=tg X,
¢byHkuum y=tg X, y=ctg X. y=ctg X. CoiictBa u rpaduku QyHKIHUN y

={gxXuy=ctgx.

69. | llepnenouxynsapuole Onpeodenenue nepneHOUKYIapHOCMU
NIOCKOCMU. na0CKOCmel, c8OUCMEd.

70. | O6o0meHne u TpuronomeTrpuueckue GyHKIIUH Y=COS X,
cucTeMaTu3alus 3HaHui 1o y=sin X, y=tg X, y=ctg X. CBoiictBa u
TeMe « TpuronomeTpudeckue rpaduku GyHKIMIA y=cos X, y=Sin X. y = tg
GyHKIIUNY. XHY = ctg X.

71. | llepnenouxynsapuule Ilepnenoukynapusie niockocmu. [lpusnax
NJIOCKOCHIU. NnepneHOUKYIAPHOCMU NIOCKOCHEL.

72. | KonrponbHas padora Ne 6 o
teMe « TpuroHomerpuieckue
GbyHKIHNY.

73. | [Lnowaos opmozonanvholl Inowads opmozonanvbHol npoexyuu
NPOEKYUU MHO20Y20NbHUKA. MHO20Y20]IbHUKA.

74. | OCHOBHBIE COOTHOIIIEHUSI OCHOBHBIE COOTHOIICHHS MEXTY
MEX/1y TPUTOHOMETPUYECKUMU TPUTOHOMETPHUUECKUMHU QYHKIUIMU
(GYHKIHSAMHA OJJTHOTO M TOTO K€ OJIHOTO U TOTO k€ aprymeHTa. OCHOBHOE
apryMeHTa. TPUTOHOMETPHUECKOE TOXKIECTBO U

CJICZICTBHS U3 HETO.

75. | Obobwenue u Heyepanubiii yeon. Yeon meancoy 08yms
cucmemamu3ayusi SHaHUll no naockocmamu. Ilepnenouxynsapnole
meme «llepnenoukyiapHocms nirockocmu. Ilnowaos opmoeonanvHoll
niockocmet 8 NPOeKYUU MHO20Y20NbHUKA.
npocmpancmeey.

76. | OCHOBHBIE COOTHOIIICHUS [TpuMeHeHre OCHOBHBIX COOTHOIIEHUH
MEX1y TPUTOHOMETPUUECKUMU MEXy TPUTOHOMETPUIECKUMU
(YHKITUSAMHA OJTHOTO W TOTO YKe (GYHKIHSIMHU OJJTHOTO M TOTO K€ apTyMEHTa.
apryMeHTa.

77. | Konmponvuas paboma Ne 7 no
meme «llepnenouxyiapHocms
njiockocmei 8
NpOCMpaHcmeey.

78. | @OpMyIIBI CITOKEHUSI. [Tpumenenue GopmMyI1 CIOKEHUS

TPUTOHOMETPHUECKUX (DYHKITHIA.
79. | Muozoepannuxu. Ilpuzma. Mmnozoepannuxu. [lpuzma. Inemenmaoi
NPUMBIL.

80. | ®opmyIbl CIOKEHUS [Tpumenenue GopmMyI1 CIOKEHUS
TPUTOHOMETPHYECKHUX TPUTOHOMETPHUUECKUX (PYHKITHIA.
GbyHKIUH.

81. | Ilpusma. Ipsamas npusma. [Ipasunvras npuzma.




82.

@opMyIIbl IPUBEICHUS.

®opmyisl npuBeaeHus. [Ipumenenue
dhopMyJ TpUBEACHUS.

83. | llpusma. . ITnowaos nosepxnocmu npAMou NPU3Mbl.

84. | llapannenenuneo. Ilapannenenuneo. dnemenmol

napainenenuneoa

85. | ®opMyIIbl TBOWHOTO U ®opmyJibl JBOMHOTO M TTOJIOBUHHOTO
TIOJIOBUHHOTO YTJIOB. YTJIOB.

86. | llapannenenuneo. Ceoticmea npsamoy2oivbHo20

napasinenenuneoaq.

87. | ®opmyIibl JBOWHOTO U [Tpumenenue popmys TBOMHOTO U
MIOJIOBHHHOTO YTJIOB. MIOJIOBUHHOTO YTJIOB.

88. | llapannenenuneo. Teopema [lugpacopa 6 npocmparcmee

89. | ®opmyIbl IBOHHOTO [Tpumenenue Gpopmysr TBOHHOTO U
apryMeHTa. TIOJIOBUHHOTO YTJIOB.

90. | lupamuoa. Tupamuoa. Snemenmol nupamuosi.

91. | CymMma u pa3HOCTb CUHYCOB CyMMa 1 pa3HOCTb CUHYCOB (KOCHHYCOB).
(KOCHUHYCOB).

92. | llupamuoa. IIpasunvras nupamuoa. Ilpsmas

nupamuoa.

93. | Cymma u pa3HOCTh CHHYCOB [Tpumenenue GopMys CyMMBI H Pa3HOCTH
(KOCHUHYCOB). CHUHYCOB (KOCHHYCOB).

94. | llupamuoa. Inowaodws nogepxnocmu npasuibHOLU

nUPAMUODL.

95. | ®opmyiibl IpeoOpa3oBaHus dopmyiibl TpeoOpa3oBaHus IPOU3BEICHUS
MIPOU3BEICHUS TPUTOHOMETPUYCCKHUX QYHKIHH B CYMMY.
TPUTOHOMETPHUYECKUX
GYHKIHH B CyMMY.

96. | Ilupamuoa. Ilocmpoenue ceyenutl nupamuosl

niockocmoio. Ilnowaos cewenuil.

97. | O6oO1IEeHnE 1 OCHOBHBIE COOTHOIICHUS MEXIY
crcTeMaTHU3anus 3HaHUA 110 TPUTOHOMETPUYCCKUMH (DYHKITUSIMU
teme «Tpuronomerpuueckue OJIHOTO U TOTO )K€ apryMeHTa. (hOpMYJIbI
byHKIAN. CIIOXeHMS, POPMYIIBI TPUBEICHUS,

(dbopMyIIbI IBOHHOTO U TOIOBUHHOTO
YTJI0B, GOPMYITBI CYMMBI M Pa3HOCTH
CHUHYCOB (KOCHHYCOB).

98. | KonrponbHas padora Ne 8 o
TeMe « TpuroHoMeTprieckue
(GyHKIHN.

99. | Vceuennasn nupamuoa. Yceuennas nupamuoa. Ilpasunvras

YVCeuéHHas nupamuod.

100. | YpaBHeHwue cos X = b. ApKKOCHHYC YuCia. YpaBHEHHE COS X = b.

101.| O6o6wenue u Ipusma. Iapannenenuneo. [lupamuoa.
cucmemamu3ayus 3HAHUull No Yceuennas nupamuoa.
meme « MHozoecpanHuxuy.

102. | YpaBHeH#He cos X = b. Pemenune ypaBHenuit cos x = b.

103. | Kommponvnas paboma Ne 9 no

meme «Mnoz2o2panHuxuy.




104.

ApxkcuHyc uncna. Y paBHEHUE
sinx =b.

ApKcHuHYyC yucna. YpaBHeHue sin X = b.

105.| YpaBHenwue sin x = b. Pemenne ypaBHeHuUl sin X = b.

106. | YpaBHenus tg x =b u ctg x = ApKTaHreHc ynciia. ApKKOTaHI'€HC YHUCIIa.
b. VYpaBHeHus tg x =buctg x =b.

107. | ®dynkum y = arccos X, y = dyHKIMM Yy = arccos X, y = arcsin X, y =
arcsin x, y = arctg X, y = arcctg arctg x, y = arcctg X. O6parusie
X. TPUTOHOMETpHUUYECKHE (DYHKIMH, UX

CBOWCTBA U IpauKH.

108. | dynkuu y = arccos X, y = dyHKIMM Yy = arccos X, y = arcsin X, y =
arcsin x, y = arctg X, y = arcctg arctg x, y = arcctg X. O6parusie
X. TPUTOHOMETpHUUYECKHE (DYHKIHH, UX

CBOWCTBA U IpauKH.

109. | Tpuronomerpuueckue Tpuronomerpuyeckrue ypaBHEeHus,
YPaBHEHHUs, CBOJSAIIUECS K CBOJIAIIIMECS K allreOpandecKuM.
anre0panvecKuM.

110. | Tpuronomerpuueckue [Tpocreiinye TpUroHoMeTpu4YECKHe
YPaBHEHHUS, CBOJSAIIUECS K ypaBHeHus1. Pemenue
aJreOpandecKuM. TPUTOHOMETPHUYECKUX YPaBHEHHH.

111. | Tpuronomerpuueckue [Tpocreiinye TpUroHoMeTpu4YECKHe
yYpaBHEHHUSI, CBOJISAIIMECS K ypaBHeHHs. Pemenue
alreOpanyecKuM. TPUTOHOMETPUUYECKUX YPaBHEHUH.

112.| Merton pa3noxeHus Ha Perienue TpuroHoMeTprUECKuX
MHOHUTEJIH. YpaBHEHUI METOJIOM pa3JIoKEHUs Ha

MHOXHTEJIH.

113. | Tpuronomerpuueckue Pemenne npocreimmx
HEPaBEHCTBA.. TPUTOHOMETPHUYECKIX HEPABEHCTB.

114.| Tpuronomerpuueckue Pemenne nmpocrenmmx
HEpaBEHCTBA.. TPUTOHOMETPUUYECKUX HEPABEHCTB.

115.| O600mmenue n Pemenne TpUroHoMeTprUueCcKUX
cucTeMaTHU3alus 3HaHUi 1o YpaBHEHHI U HEPABEHCTB.
TeMe « Tpuronomerpuueckue
YPaBHEHMS U HEPABEHCTBAY.

116. | KontponbHas padora Ne 10 mo
TeMme « Tpuronomerpuueckue
YpaBHEHUs U HEPABEHCTBAY.

117.| Ipenen pyHKIMH B TOUKE. [Ipencrasnenue o npezaene GQyHKIUU B
HenpepbiBHOCTH PyHKIIUH B TOYKE M O HETIPEPHIBHOCTU (PYHKIIUU B
TOUKE. touke. [loHsATHE O HENPEPHIBHBIX

(GyHKIUSX.

118. | Ilpenen pyHKIMH B TOUKE. [Ipencrasnenue o npezaene GQyHKIUU B
HenpepbiBHOCTH PyHKIIUH B TOYKE M O HETIPEPHIBHOCTU (PYHKIINU B
TOUKE. touke. [loHsATHE O HENPEPBIBHBIX

(GYHKIUSIX.
119. | MrHOBeHHas! CKOPOCTb. 3aa4i 0 MTHOBEHHOM CKOPOCTH U

KacatenbHas k rpaduky

KacaTeJIbHOU K TpaduKy GyHKIHU.




GyHKIMH.

KacarenbHas k rpaduky QyHKIUH.

120. | IToHsTHE IPOU3BOTHOM. [Tousitue npousBoanoi. [IponsBogHas
¢byHkuuu B Touke. ['eomerpuueckuii u
(bU3UYECKUI CMBICI POU3BOJTHOM.
121. | [lonsTHE TPOU3BOTHOM. [TpaBwiia guddepeHInpOoBaHHUS.
ITpon3BoiHBIE 3JIEMEHTAPHBIX (QYHKLHUH.
122. | IlpaBuiia BEIYUCICHHS [TpuMeHeHne paBUIT BEIYUCIICHUS
IIPOU3BOIHBIX. IIPOU3BOJIHBIX.
123. | IlpaBuiia BEIYHCICHHS [TpuMeHeHne paBUIT BEIYUCIICHUS
IIPOU3BOIHBIX. IIPOU3BOJIHBIX.
124. | IlpaBuiia BbIYMCICHUS ITpuMeHeHue paBUIl BEIYMCIICHUS
MIPOU3BOIHBIX. IPOU3BOJIHBIX.
125. | YpaBHeHue KacaTeabHOM. VYpaBHeHUE KacaTeIbHOM.
126.| O6o6mmenue u [Tonsitre mpousBoaHOM. [TpaBmita
cucTeMaTHU3anus 3HaHUH 1o BBIUUCIICHUSI IPOU3BOAHBIX. Y paBHEHUE
teme «lIpousBogHas u ee KacaTeJIbHOM.
IPUMEHEHHEY.
127. | KonrponbHas padora Ne 11 mo
teme «lIpousBogHas u ee
PUMEHEHHEY.
128. | IIpu3Haku Bo3pacTaHus U [Tpu3naku Bo3pacTanus U yObIBaHUS
yObIBaHMS (DYHKIIHH. GyHKIMH.
129. | Touku skcTpemyMa GHyHKIUH. Touku sxcTpemMyMa GyHKITUH.
130. | Touku skcTpemMyMa HyHKIUH. Touku sxcTpemMmyMa GyHKIUH.
131. | Toukm sKcTpeMyMa Touku 3KcTpeMyma GyHKIIUH.
(MaKkCMMyMa 1 MUHHEMYMA).
132. | Ilpumenenune nporu3BOAHOM [TpumeHneHne nponu3BOIHON IIPU
IIPU HAXOXKICHUU HaXOKJCHUU HauOOJIbILEro U
HanOOJIBIIETO U HANMEHBIIIETO HAMMEHBIIIETO 3HAYCHUH (pyHKITHIA.
3Ha4eHUH QyHKUIUH.
133. | [IpumeneHne Mpou3BOIHOM [TpumeHeHne MponU3BOIHON MPHU
IIPU HAXOXKIECHUU HaXO0KJCHUN HauOOJIbILEro U
HanOOJIBIIETO U HANMEHBIIIETO HaMMEHBIIIETO 3HAYCHUH (PyHKITHIA.
3Ha4eHUH QyHKUIUH. Bropas nmpousBoaHas, €€ reOMEeTpUIECKUI
U GU3NYECKUN CMBICI.
134. | Iloctpoenue rpaduxon HccnenoBaHue 351eMEHTapHBIX (QyHKIHNA
GyHKIHHA. Ha TOYKH HKCTPEMyMa, HanOoJIbIIee U
HalMEHblIIee 3HaYeHUE C TOMOIIBIO
npou3BoHOM. [TocTpoenue rpadukos
(GYHKUIMH C TOMOIIBIO TPOU3BOIHBIX.
135. | KonrponbHas padora Ne 12 mo
teme «lIpousBogHas u ee
MIPUMEHEHHE.
136. | BITP, JIKP.




