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|. HIOACHUTEJIbBHAS 3AIIMCKA

OO6mieoOpa3oBaTenbHas MporpaMma ydyeOHoro mnpeamera «MareMaTuka
npeaHa3HaYeHa JJIs U3yYeHHUs] MaTeMaTHKU B MPOQECCHOHAIBHBIX 00pa30BaTeIIb-
HBIX OpraHU3alMIX, PEATH3YIOIINX 00pa30BaTeNIbHYIO MPOrpaMMy CPEIHEro 00-
mero o0Opa3oBaHusl B IpejiesiaX OCBOCHHSI OCHOBHOM MpodecCHOHaIbHOU 00pa3o-
BarenbHOU mporpammbl (OIIOIT) CITO na 6a3e ocHOBHOro 001Iero oOpa3oBaHUs
P MOJATOTOBKE CIELHAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBaHuii ®I'OC cpennero oduiero
oOpa3oBaHus, NPEAbIBISIEMBIX K CTPYKTYpPE, COAEPKAHUIO U PE3YJIbTaTaM OCBOE-
HUsS ydyeOHOro mpenMera «MareMaTuka», U B COOTBETCTBUHU C PEKOMEHIAIUSIMHU
[0 OpraHu3aly NOJyYeHHs CpeTHEro 00111ero 00pa3oBaHus B Mpeiesiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOTrpaMM CpPEeAHEro MpodeccuoHaIbHOro 00pa3oBaHus Ha Oaze
OCHOBHOTO 00111er0 00pa3oBaHus C y4eTOM TpeOoBaHUN (peaepalibHBIX rOCyaapCT-
BEHHBIX 00pa30BaTENBHBIX CTAHIAPTOB M MOJy4aeMol mpodeccun uiu crennaib-
HOCTHU CpeliHero mpodeccruoHaabHOoro oopazoBanus (mucbMo Jlemapramenra rocy-
JApCTBEHHOW MOJUTHKU B cdepe moaArotoBku padouux kaapos u IO MunoOp-
Hayku Poccum ot 17 mapra 2015 r. Ne 06-259).

Copepsxanue mporpamMmbl yueOHOro npeamera «VcTopusi» HampaBieHO Ha
JOCTHXKEHUE CIeAYIONINX LeJIei:

* obecnieueHre cPOPMUPOBAHHOCTU MPEACTABICHUM O COLMAIIBHBIX, KYJb-
TYPHBIX U UCTOPUYECKHUX (DAKTOpAX CTAHOBJICHUS MaTEMAaTUKH;

* obecrieueHre chopMUPOBAHHOCTH JIOTUYECKOTO, AIITOPUTMUYECKOTO U Ma-
TEMATUYECKOTO MBIILJICHUS;

* obecrnieueHre c(HOPMHUPOBAHHOCTH YMEHUN MPUMEHSTh MOJyYeHHbIE 3Ha-
HUS TIPH PEIICHUH Pa3IMYHBIX 33]1a4;

* obecrieueHre chopMUPOBAHHOCTH TIPEJICTABICHU O MaTEMATUKE KakK dac-
TH OOIIEYETIOBEYECKON KYyJIbTYpbhl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIIOIIEM
OIMKCHIBATh U U3y4YaTh PEATbHBIC TIPOIECCHI U SIBJICHUS.

1.1. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O INPEIMETA «MATE-
MATHUKA»

MaremaTnka Kak y4eOHBIN IIPEIMET XapaKTePU3yeTcs:

e cHCTeMaTH3alluel CBEJICHHUH O YuCiaX; H3yYeHHUE HOBBIX U 0000IIEeHHE pa-
HEe M3Y4YEHHBIX Omeparuii (Bo3BeJACHHUE B CTENEHb, U3BJICUYECHHUE KOPHS, JIO-
rapuMHpPOBaHUE, CHHYC, KOCHHYC, TaHTCHC, KOTAaHI€HC M OOpaTHBIE K
HUM); M3YYCHHUE HOBBIX BHIOB UYHCIIOBBIX BBIpAXXEHHH W (POpMYyJI; coBep-
IICHCTBOBAHUE NPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHOM KYJIBTYPHI,
paclIMpeHnue U COBEPIICHCTBOBAHHME areOpandyecKkoro amrmapara, chopMu-
POBaHHOTO B OCHOBHOM IIKOJE, U €r0 MPUMEHEHUE K PEIICHUID MaTeMaTH-
YECKHUX U MPUKJIAIHBIX 3a/1a4;

e CHCTEMaTH3allUe M pacHIMpeHUEM CBEICHUN O (YHKIHSX, COBEPIICHCT-
BOBaHHE Ipad)MUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU HCSIMHU U METO-
JaMH MaTeMaTHYEeCKOr0 aHain3a B 00beMe, MO3BOJISIONIEM HCCIIeI0BaTh



AJIeMEHTapHble (PYHKIMU U PEIIaTh MPOCTEHIINe TeOMEeTpUIecKue, (hpusnde-
CKHE U IpyTHE NPUKIaJHbIE 3aa4H;

® JIMHHASMHU YPAaBHEHUN U HEPABEHCTB, OCHOBAHHBIMM HAa MOCTPOCHHUH U HC-
CJIEIOBAaHUM MAaTEMAaTUYECKMX MOJEINIEH, NepeceKaromascs ¢ airedpanye-
CKOM M TEOPETHKO-(PYHKUMOHAIBHOW JIMHUAMM U BKJIIOYAIOIIAs pa3BUTUE U
COBEPIIEHCTBOBAHUE TEXHUKH ainredpandyeckux rnpeoOpa3oBaHUid AJis penie-
HUSl YpaBHEHUW, HEPABEHCTB U cUCTEM; (DOPMUPOBAHKE CIIOCOOHOCTU CTPO-
UTh U UCCIENOBATh MPOCTEUIINE MAaTEMATHYECKHE MOJEIH NPHU PELIEHUU
IPUKIAIHBIX 3a7a4, 38124 U3 CMEKHBIX U CIIEIUAIBHBIX JUCHUILINH;

® TE€OMETPUYECKMMU JIMHUSAMH, BKIHOYAIOINMU HArJIsSHbIE TPEICTABICHUS O
IPOCTPAHCTBEHHBIX (UTypax M HM3yUYEHHE HX CBOWMCTB, (OPMUpOBAHHE U
pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHMs, pa3BUTHE CIOCOOOB TeOMET-
PUYECKHX HM3MEPEHUN, KOOPAUHATHOTO U BEKTOPHOTO METOAOB I peuie-
HUS MATEMATUYECKUX U MPUKIAJHBIX 3a/1a4;

® CTOXaCTUYECKUMHM JIMHUSMH, OCHOBAHHBIMM Ha Pa3BUTHH KOMOMHATOPHBIX
YMEHUW, MPEICTABICHUN O BEPOATHOCTHO-CTATHCTUYECKHX 3aKOHOMEPHO-
CTSAX OKPY’KAIOUIEr0 MUPA.

1.2. MECTO YYEBHOI'O ITIPEAMETA «MATEMATHUKA» B YYEBHOM

IJIAHE

VYyeOnbiii npeamer «MaremaTnka» OTHOCUTCS K 00IIe00pa3oBaTeIbHOMY
IIUKJTY | SIBJISIETCS YacThIO0 Y4EOHOrO IJIaHa M0 MPOorpaMMme MOATOTOBKHU CIEIUaTU-
ctoB cpeanero 3BeHa (ITIICC3) mo cnenunanpHOocTH CIIO 31.02.03 «JlaGoparopHas
JTUATHOCTUKAY.

VYueOHbii peamer «MatemaThukay OTHOCHTCS K 00s3aTeIbHON 4YacTH OC-
HOBHOM 00pa30BaTeIbHOM MPOTpaMMBbI CPEIHETO O0IIero 00pa3oBaHUs B COOTBET-
ctBun ¢ ®I'OC COO u BXOIUT B YUCIIO YUYEOHBIX MPEIMETOB 00s13aTeILHON Mpe/Ii-
MEeTHOM obsiactn «MaremaTuka U HHHOPMaTHUKA.

Hannast pabodast mporpamma ydeOHOro mpeamera «MaTemaThka» Hampas-
JIeHA Ha peau3alnio 00pa30BaTEIbLHON MPOrpaMMbl CPEIHETO 00IIero oopa3oBa-
HUS B MPOPECCUOHATIEHOM 00pa30BaTEIbHOM yUPEKICHUH.

1.3. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA «MATEMA-
TUKA»

OcBoenue coaepxanus ydeOHoro mpeaMera «MaTemaTuka» oOecreyuBacT
JTOCTHKEHHE CTYJICHTAMU CIICAYIONINX Pe3yJabTaTOB:

* TUYHOCMHDbIX .

— ¢(OpMHUPOBAHHOCTh NPEJACTABICHUNA O MaTeMaTHKEe KaK YHHBEPCAIbLHOM
SI3bIKE€ HAYKH, CPEJACTBE MOJICIIMPOBAHUS SIBICHUW M MPOLIECCOB, UAEIX U METOJaX
MaTeMAaTHKHU;

— TMOHUMAHWE 3HAYUMOCTH MAaTEMaTUKH JJI1 HAy4YHO-TEXHHUYECKOIrO IMpO-
rpecca, copMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K 4acTH OOIIeUesIoBe-
YECKOW KYJIbTYPhI Y€pe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MATEMAaTHUKH, BOJIIO-
MUed MaTeMaTHISCKUX UCH;



— pa3BHUTHE JIOTHYCCKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUHTHYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAMMOM
i Oyaymen npodeccnoHaNIbHOM AeITeTbHOCTH, I MPOIOIDKEHIS 00pa30BaHMs
1 caM000pa30BaHMs;

— OBJIQJICHHEC MAaTEMaTUYCCKUMH 3HAHUSIMU U YMEHHUSIMH, HEOOXOAMMBIMH B
MOBCEIHEBHOM KU3HM, JIJIT OCBOSHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCITUTUIHH
Y TUCUUIUTMH TPOo¢dEeCCHOHATBHOTO IIUKJIIA, U MOTydeHUs] oOpa3oBaHus B oOyac-
TSAX, HE TPEOYIOMUX YIITyOJICHHOW MaTeMaTHIYeCKOW MOATOTOBKY;

— FOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM UYHCIIE CaMOOOpa3oBa-
HUIO, Ha MPOTSHDKCHUM BCEHW YKU3HM, CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIEUTHON MPOQEeCCHOHAIBHON 1 OOIIIECTBEHHOH Jiesi-
TEBHOCTH;

— TOTOBHOCTh M CIOCOOHOCTHh K CaMOCTOSTCIBHOW TBOPYECKOHW M OTBETCT-
BEHHOM JICSITCIIbHOCTH;

— FOTOBHOCTH K KOJUICKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHON, OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-MCCIIE0BATEIBCKOM, MPOCKT-
HOW M IPYTUX BUJIAX JACATCIBHOCTH;

— OTHOIIICHHE K MPO(PECCHOHATIBHON NeATEIHPHOCTH KaK BO3MOXKHOCTH y4a-
CTHSl B PCIICHWM JIMYHBIX, OOIIECTBEHHBIX, IOCYJIaPCTBEHHBIX, OOIICHAIIMOHA b-
HBIX MPOOJIEM;

° Memanpedmem HblX?

-yMEHHE CaMOCTOSITEIBHO OIPENeNATh IeNH ACSATEILHOCTH U COCTAaBIISITH
TUTaHBI JIEATEIHHOCTH; CAMOCTOSTENIEHO OCYIIECTBISATh, KOHTPOJIUPOBATh H KOP-
PEKTHUPOBATH JCATCIBHOCTD; UCIIOIB30BaTh BCE BO3MOYKHBIC PECYpCHI IS TOCTH-
’KCHHS TTOCTABIICHHBIX IIEJICH W peaau3aliii IUIAaHOB JeSTCIIBHOCTH, BRIOMPATh yC-
TICIIHBIC CTPATETHUH B PA3JIMYHBIX CUTYaIIUSAX;

— yMEHHE TPOAYKTHBHO OOIIAThCS W B3aMMOJICHCTBOBATH B IPOIECCE CO-
BMECTHOM JIEATEIBHOCTH, YIUTHIBAThH TIO3UIIUH JIPYTUX YIYACTHHKOB JICATEIHHOCTH,
s dexTuBHO pazpemaTh KOHOIUKTHI;

—BJIaJICHNE HaBbIKAMU MMO3HABATEIbHOM, y4eOHO-UCCIIeI0BATEILCKON U TIPO-
€KTHOM NIeATeTbHOCTH, HaBbIKAMHU pa3pelieHus Mpo0seM; CIOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbHOMY TOHMCKY METOJOB PEIICHHs MPAKTHUYECKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS,

—TOTOBHOCTH W CHOCOOHOCTh K CaMOCTOSITENbHOW WH(OpPMAIMOHHO-
MMO3HABATEILHOM JIEATEILHOCTH, BKIIOUAss YMEHHE OPUCHTUPOBATHCS B PA3TUIHBIX
MUCTOYHUKAX MHGPOPMAINH, KPUTHIECKH OIEHWBATh M MHTEPIPETHPOBATH HHPOP-
MaIlrIo, TMOTYYaeMy0 U3 Pa3IUIHBIX HICTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMH CPEJICTBAMH: YMEHUE SICHO, JOTUYHO M TOYHO M3Ja-
raTh CBOIO TOUKY 3PEHUS, UCIIOJIB30BaTh aICKBATHHIC SI3BIKOBEIE CPEJICTBA;

— BJIaJICHWE HaBBIKAMH TTO3HABATEIHHON pEeQIeKCUN KaK OCO3HAHUSI COBEP-
IIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUH,
IPaHUI] CBOETO 3HAHUS M HE3HAHWSI, HOBBIX TIO3HABATEIBHBIX 33/1a9 M CPEJICTB IS
WX TOCTHOKCHHS,



— LEJEYyCTPEMJIEHHOCTh B MOMCKAaX M MPUHATHH PELIEHUH, COOOpa3uTeib-
HOCTb Y MHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUM; CIOCOOHOCTD
BOCIIPUHHUMATh KPAacoTy U TAPMOHHIO MUPA;

* npeOMemHuix:

-c()OPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK 4acTH MHUPOBOMU
KyJbTYpbl 1 MECT€ MaTEeMAaTUKU B COBPEMEHHOM IMBUIIM3AIMU, CIIOCO0AaX OMuca-
HUS SIBJICHUW PEAIbHOTO MUPa Ha MAaTEMATUYECKOM SI3BIKE;

—Cc(hOpPMUPOBAHHOCTh TMPEJCTABICHUN O MaTEMaTHUYECKUX MOHATHSAX Kak
BAKHEHIINX MATEMATUYECKUX MOJAENISAX, MO3BOJISIIONIMX OMNUCHIBATH W U3y4daTh
pa3HbIe MPOLIECCHl U SBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMATHYECKOTO TO-
CTPOEHHUS MAaTEMaTUUYECKUX TEOPUId;

— BJIAJCHHE METOJIaMU JI0KA3aTEJILCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX
NPUMEHSTh, IPOBOJAUTH JJOKA3ATEIIBLHBIE PACCYXKICHUS B XOJ€ PEUICHUS 3a/1aY;

—BJIAJICHUE CTAHAAPTHBIMU MTPUEMAMM PEUICHUS PAIlMOHAJIBHBIX U UPPALUO-
HaJIbHBIX, TTOKA3aTEIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HeEpa-
BEHCTB, UX CUCTEM; UCIOJb30BAHUE TIOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
YUCJIe 111 TTOMCKAa MYTH PEUICHUS] U WUIKOCTPAIIMU PEIICHUs YpaBHEHUN U Hepa-
BEHCTB;

—Cc(OpPMHUPOBAHHOCTH MPE/ICTABIICHUN 00 OCHOBHBIX MOHATHUSX MaTeMaTHye-
CKOI'0 aHAJIN3a U UX CBOMCTBAX, BJIAJCHUE YMEHHEM XapAKTEPU30BATH IIOBEJICHUE
(GYHKIIMH, UCTIOIB30BAHUE TMOIYYSHHBIX 3HAHUM U1 ONMHMCAHUS M aHAIM3a peallb-
HBIX 3aBUCHUMOCTEN;

—BJIQJICHUE OCHOBHBIMU IOHATHUSIMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€0-
METpUYECKHX (Urypax, UxX OCHOBHBIX CBOWCTBaX; C(POPMUPOBAHHOCTH YMEHHSI
pacrno3HaBaTh reoMeTpuueckre GUryphl Ha YEpTEkKax, MOJICTSAX U B pEaIbHOM MH-
pe; IpUMEHEHUE M3YYCHHBIX CBOMCTB reoMeTpudeckux Guryp u ¢hopmymn i pe-
LIEHUSI TEOMETPUUYECKUX 3a7a4 U 3a7a4 C IIPAKTUYECKUM COJICPIKAHUEM,;

—Cc(OpPMHUPOBAHHOCTh MPEJICTABICHUN O MPOIIECCaX U SABICHHIX, UMEIOIINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,
OCHOBHBIX ITOHSTHUSAX 3JIEMEHTAPHOU TEOPUH BEPOSATHOCTEN; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MMPOCTEUIIINX MPAKTHIECCKUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJIUYNH;

—BJIQJICHUE HABBIKAMU KMCIIOJIB30BAaHMS FOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM
IIpY PELICHUU 3a7a4.

1.4. COAEP)KAHUE YYEBHOI'O IPEJIMETA «MATEMATHUKA»

Aneebpa

Kophuu u crenenu. Kopens crenenu n > 1 u ero cBoiictBa. CTeneHs ¢ panuo-
HaJIbHBIM TIOKa3aTeleM U ee CBOoMcTBa. [IOHsATHME O CTENmEeHHW C JIEeWCTBUTEIIbLHBIM
nokazaresneM. CBOWCTBA CTENEHHU C ICMCTBUTEIbHBIM NTOKA3aTEIIEM.

Jlorapudm. Jlorapudm uucna. OcHoBHOE Norapudpmudeckoe ToxaecTBo. Jlo-
rapudM IpoU3BEJICHUSI, YACTHOTO, CTEIEHU; MEepeXo] K HOBOMY OCHOBaHUIO. Jle-
CATUYHBIN U HATYyPAJIbHBIN JIOrapu(PMBbI, YUCIIO €.



[IpeoOpazoBaHusi MPOCTEHIIINX BhIpaKEHUM, BKIIIOYAIOMIUX apumMeTnyecKue
olepaluu, a TAKXKe ONEepalhi0 BO3BEJICHHS B CTENEHb U ONEPAIUIO JIOrapu(MHUpO-
BaHMUSI.

OcHoBbl TpuroHomeTpuu. CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC MTPOU3BOJIb-
Horo yria. Pannannas mepa yrina. CUHYC, KOCUHYC, TAHT€HC U KOTaHT'€HC YHCIa.
OcHoBHbBIE TpUrOHOMETpHUUEeCcKUe ToxaecTBa. @opmynsl npuseaeHusi. Cunyc, Ko-
CHUHYC U TAaHT€HC CYMMBbI M Pa3HOCTH ABYX yrioB. CHHYC U KOCUHYC JIBOMHOTO yT-
na. @opMyIibl OI0BUHHOTO yria. [Ipeobpa3oBaHusi CyMMbl TPUTOHOMETPUYECKHUX
GbyHKIMI B IPOU3BEICHUE U MPOU3BECHUS B CYMMY. BhIpakeHUE TPUTOHOMETPH-
yeckuX (DYHKIUN 4epe3 TaHTeHC MOJIOBUHHOTO aprymeHTa. [IpeoOGpa3zoBanust mpo-
CTEUIITUX TPUTOHOMETPUYECKUX BBHIPAKEHUM.

[IpocTeiimue TpUroHoMeTpuuecKre ypaBHeHUs. PerieHuss TpuronoMerpuye-
CKMX ypaBHeHMH. [IpocTeimne TpuroHoMeTpuIeCKUe HEPaBEHCTBaA.

ApKCUHYC, apKKOCHUHYC, apKTAaHT€HC YHCIIa.

Dyuxyuu

Oynknun. O651acTh ONpeiesIeHus] 1 MHOXKECTBO 3HaueHuH. ['paduk GpyHKmm.
[TocTpoenue rpadukoB (yHKIHH, 3aJaHHBIX pa3IMUYHBIMEU criocobamu. CBoOICTBA
(GyHKIHI: MOHOTOHHOCTb, YETHOCTh M HEUETHOCTb, NIEPUOJIUYHOCTh, OTPAHUUCH-
HOCTh. [IpoMexxyTKku Bo3pacTaHusi U yObIBaHUS, HAUOOJIbIIIEE U HAMMEHbIIIEE 3Ha-
YEeHHsI, TOUKU IKCTpeMyMa (JOKaIbHOTO MakCMMymMa U MUHMUMYMa). ['paduueckas
uHTeprpeTanus. [IpuMepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEN B peajbHBIX MPOIlEC-
cax U sIBJICHUSAX.

O6patHas ¢dynkiusa. O6nacTe onpeneneHus U 00J1acTh 3HaYEHUM OOpaTHOM
dbyakuun. I'paduk o6patHON PyHKIIHH.

CrerneHHas QyHKIUS C HATypaJIbHBIM IMOKA3aTEIEM, €€ CBOWCTBA U IPa(UK.

BeprukanbHble M1 TOPU3OHTANIbHBIC aCUMITOTHI TpadukoB. I'paduku apoOHO-
JUHEWHBIX (YHKITUH.

Tpuronomerpuueckue (QpyHKIMH, UX CBONCTBA U TpapUKU; MEPUOAUYHOCTD,
OCHOBHOU MEPHUOI.

[Toka3zatenbHast QyHKIUS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuyeckas GyHKIHs, €€ CBOWCTBA U rpaduK.

[IpeoGpazoBanus rpaduKoOB: MapajuICNbHBIA MEPEHOC, CUMMETPHUS OTHOCH-
TEJIBHO OCEl KOOPAMHAT U CUMMETPUSI OTHOCUTENIbHO Hayajla KOOPAUHAT, CHMMET-
pHsL OTHOCUTENBHO NPSIMOM y = X, PACTSIKEHHUE U CKATUE BIIOJIb OCEH KOOPUHAT.

Hauana mamemamuuecxkoco ananusa

[Tonsitue o mpousBoaHON (GYHKIIUU, PU3NUECKUA U TEOMETPUUECKUI CMBICI
MPOU3BOHON. YpaBHEHHE KacaTeabHOU K rpaduky dyuakuun. [IponsBomnbie cyMm-
MBI, Pa3HOCTHU, MPOU3BEJCHUS, YACTHOTO. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynkiui. [IpumeHenne Mporu3BOMHON K MCCIEIOBAHUIO (PYHKIIUH U TTOCTPOCHUIO
rpadukoB. [IpousBoanbie 0OpaTHON (YHKIIMK U KOMIIO3UIIMU JAaHHOW (DYHKIUU C
JINHENHOM.

[TonsiTue 00 onpeieIeHHOM MHTErpalie Kak IO KPUBOJIUHEHMHON Tpare-
uuu. [TepBoo6paznas. ®opmyna HetoToHa - JleliOHua.

[Tpumepbl UCTIOIB30BaHUSI MPOU3BOJAHON MJI1 HAXOXKACHUS HAWIYYIIErO pe-
IIEHUS B MPUKJIAAHBIX, B TOM YUCJE COIMAIbHO-DPKOHOMUUYECKHUX, 3a1ayax. Haxo-



KJICHHE CKOPOCTH I Ipoliecca, 3aJaHHoro ¢popmynoi uiu rpapukoM. [Ipumepsr
MIPUMEHEHUS UHTETpajia B pu3KMKe U reoMeTpun. Bropas npousBogHas u ee Gpusu-
YECKUU CMBICI.

Ypasuenus u nepasencmea

Perienrie panvioHaNbHBIX, MOKA3aTENIbHBIX, JIOTApU(PMUUECKUX YpPaBHCHUN U
HEpaBEHCTB. Pelllenue nppaloHalIbHbIX YPAaBHEHUM.

OCHOBHBIE TIPUEMBI PEIICHUS CUCTEM YPaBHEHMIL: MMOJCTAHOBKA, aJire0panyde-
CKO€ CJIOKCHHME, BBEJCHUE HOBBIX MEPEMEHHBIX. PABHOCUIBHOCTh YpaBHEHUH, He-
PaBEHCTB, CUCTEM. PellleHne MpOoCTENIINX CUCTEM YPAaBHEHUU C ABYMS HEHU3BECT-
HbIMU. PenieHre cuctemM HepaBeHCTB C OJTHOM NMEPEMEHHOM.

Ucnonw3oBanue cBOUCTB M rpadukoB (PYHKIUNA TIPU PEIICHUN YPAaBHEHUU U
HEpaBEeHCTB. MeTos WHTepBaioB. M3o00pakeHHe Ha KOOPAMHATHON IMJIOCKOCTH
MHO>KE€CTBA PEIICHUN YPAaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHC-
TEM.

[IpruMeHeHne MaTeMaTUYECKUX METOJIOB JJIsi PEUICHUS COJIePKATEIbHBIX 3a-
a4 U3 paszIMyHbIX 00JacTell HayKu U TNpakTUKU. VIHTeprperamus pe3ynbTarta,
YYET peajbHbIX OTPAHUYECHUI.

Kombunamopuxa, cmamucmuxa u meopus eposimHocmu

OnemMeHThl KOMOWHATOPUKHU

OcHOBHBIE MOHATHUS KOMOMHATOPUKU. 3a7ayy Ha TOJICYET YKCIia pa3Melle-
HUH, IepecTaHOBOK, coueTaHui. Pemenue 3anay Ha nepedop BapuanToB. Popmyiia
6unoma HeroToHa.

CaolicTBa OMHOMUHANBHBIX K03 dunnenToB. Tpeyroapauk [lackans.

DnemMeHThl Teopuu BeposiTHOCTe. CoObITHE, BEPOATHOCTH COOBITHS, CIIOXKeE-
HUE W YMHOXeHHUe BeposiTHOocTel. [loHsTHE 0 HEe3aBUCHMOCTH COOBITHI. JluCKpeT-
Has ClydaiHas BEJIMYMHA, 3aKOH €€ pacupenesieHus. YHUCoBble XapaKTEPUCTUKU
JMCKPETHOU CydaiiHOW BeM4HHBI. [IoHSATHE 0 3aKOHE OOJIBIIMX YUCET. DJIEMEH-
Thl MATEMAaTUYECKON CTATUCTUKU

[IpencraBnenne NaHHBIX (TaONMIIBI, OUArpPaMMbl, TpauKW), TeHEpalbHAs
COBOKYITHOCTb, BEIOOpKA, cpeHee apudmeTnueckoe, menuana. [lonstue o 3amadax
MAaTEMaTH4YE€CKOW CTATUCTUKH.

Pemenne npaktnueckux 3aad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Hctopus pa3zButrus KOMOUHATOPHKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKH U
WX POJIb B PA3NIMYHBIX cepax YeIOBEUECKOU KU3HENCITeIbHOCTH.

[TpaBuna komOuHaTOpUKH. Permenne KOMOMHATOPHBIX 3a7a4. PazMemnienus,
codeTaHus U nepecraHoBku. bunom HeroTona u tpeyronpHuk Ilackans. Ipuknan-
HBIC 3aJ]a4U.

Knaccrnueckoe omnpenenenue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpe-
Ma O CyMMeE BeposATHOCTe. Brruuciienue BepostHocTe. [IpuknanHeie 3agadu.
[IpencraBneHne 4YMCIOBBIX JaHHBIX.

Teomempus

[Ipsamble 1 MIOCKOCTH B MpOCTpaHCTBE. OCHOBHBIE MOHATHUS CTEPEOMETPUH
(Touka, mpsiMasi, MIOCKOCTb, POCTPAHCTRO).

[Tepecekaromuecs, nmapajuieNIbHbIE U CKPEIIUBAIOIIHUECS MPSIMBIE. Y TOJI MEXKIY
NpsAMBIMU B NpocTpaHcTBe. llepneHnukynapHocts npsiMbixX. [lapamiensHOCTh U



MEPIEHAUKYIAPHOCTh MPSIMOKM M IUIOCKOCTH, MPU3HAKW U CBOWCTBA. Teopema o
TpeX NneprneHAuKyispax. lleprneHaukynsap U HaKJIOHHAsA. YTOJ MEXKAY NPSIMOU U
IIJIOCKOCTBIO.

[TapannenbHOCTh IIIOCKOCTEHN, NEPIECHAUKYIAPHOCTD IIIOCKOCTEN, IPU3HAKU
U CBOMCTBA. JIByrpaHHBIN YroJ1, TMHEHHBIA YrOJl IBYTPAHHOIO YIJa.

PaccrostHust OT TOUKM 10 MIIOCKOCTU. PaccTosiHME OT mpsIMOM O TIOCKOCTH.
Paccrosinne mMexny mapasieNbHbIMU IJIOCKOCTSMH. PaccTosiHMe Mexay CKpeliu-
BAIOLIUMUCS TIPSIMBIMHU.

[TapannenpsHoe mpoekTupoBanue. [lmomans OpTOroHaIbHON MPOEKIIMUA MHO-
royrojibHrka. M3o0pakeHue mpoCcTpaHCTBEHHBIX QUryp.

Mmuororpannuku. Bepuiunbl, peOpa, rpaHu MHororpaHHuka. Passeprka.
MHororpaHnHbie yribl. Beinykiible MHOTOTpaHHUKH. Teopema Diinepa.

[Ipusma, ee ocHoBaHus, OOKOBBIE pedOpa, BBHICOTA, OOKOBasi MOBEPXHOCTH.
[Tpsimast u HakionHas npusMma. [IpaBwibHas npusma. [apamienenunen. Ky6.

[Mupamunia, ee ocHoBaHHE, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTb.
TpeyronbHas nupamua. [IpaBunbHas nupamuaa. Y cedeHHas NUpaMuia.

Cummerpuu B KyOe, B mapajuiesienunesie, B npusMe u nupamujae. [lonstue o
CHUMMETPUHU B MPOCTPAHCTBE (LIEHTpajbHAasA, OceBas, 3epKaiabHas). [Ipumepsl cum-
METPUM B OKPY>KAIOLIEM MUPE.

Ceuenus kyOa, IpU3MBI, TUPAMU/IBI.

[IpencraBienne o0 MpPaBUWIBHBIX MHOTOIpPaHHHUKAX (TETpa’ap, KyO, OKTa’Jp,
TOJIEKa’Ip U UKOCAdIP).

Tena n nmoBepxHocTH BpaiieHus. Llunuuap u koHyc. YceueHHbl koHyc. Oc-
HOBaHHE, BHICOTA, OOKOBasi MOBEPXHOCTh, 0Opa3ytomias, pa3Beprka. OceBbie ceve-
HUS U CEYEHHUS NTapajljIeIbHbIe OCHOBAHUIO.

[Tap u cepa, nx ceueHus, KacaTreabHas MIOCKOCTh K cepe.

OO6BeMBI Ten W IUIoIMaau ux nopepxHoctel. Ilorstue o6 obbeme tenma. OT-
HOIIIEHHE 00BEMOB ITOJO0HBIX TEI.

®opmynbl 00beMa Ky0Oa, MPSIMOYTOJIBHOTO Mapaijiesienuieia, MPU3Mbl, H-
muHApa. @opMyinbel 00beMa MUpaMUILl U KOHyca. DOpMyITbI TUIOMIAAA TOBEPXHO-
CTell mUIMHApa U KoHyca. @opMyIbl o0beMa Iapa U 1iomaau chepsl.
Koopounamur u eekmopui

[IpssiMmoyrosnbHas (aekapToBa) cucTeMa KOOpJauHAT B mpocTtpancTBe. Dopmy-
Jla pacCTOSHUS MEXKy TBYMS TOUKaMH. Y paBHEHHs Cepbl, INTOCKOCTH U MPSMOH.

Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. CloKEHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3moxkeHue BEKTOpa MO HANPaBICHUSM. YTOII
MKy AByMs BekTopamu. [Ipoekuust BekTopa Ha ock. Koopaunatel BekTopa. Cka-
JIIPHOE MPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanne KOOpAMHAT U BEKTOPOB NPU PELIEHUH MATEMATHYECKUX U
MPUKIAAHBIX 33/1a4.



Il. TEMATHYECKOE IIJNTAHUPOBAHHUE
2.1. OFbEM YUEBHOI'O IIPEJMETA Y BUJIbl YYEBHOU JEATEJIb-
HOCTH

Bua yyeOHoOM padoThI Oovem uacoe
|. MakcuMabHbIi 00beM y4eOHOIl HATPY3KHU 334
- O0s13aTesIbHAsT ayAUTOPHAsi HATPY3Ka (AyAMTOpPHbIE 3aHsI- 230
THA)
B mom uucne:
- YPOKOB 126
- IPAKTHYECKUE 3aHATHS 104
- KOHCYJIbTALUN 6
- BHeayJIMTOPHAasi cCaMOCTOsITeJIbHAsI padoTa 98
- paboTa ¢ TeTpajbio; 49
- paboTa ¢ yaeOHHUKOM; 49




2.2. TemaTnueckoe IJIAHUPOBAHHUE yqeﬁﬂoro npeamera «MareMaTHKa»

HaumenoBanue | Cojaep:kaHue yueOHOIo MaTepHasia, CaMOCTOATEIbHAsI padoTa 00y4aloIUXCcsl, HCMOJIb30BaHHe aKTUBHBIX | O0beM yacoB
pa3/ieJioB M TeM W/MJIH MHTEPAKTUBHBIX ()OPM MPOBeeHNUs 3aHITHI
1 2 3
Pazgen 1. Bcero — 136
Auiredpa Ayaur. — 96
Camocr. - 40
Conepxkanne yaeOHOro MaTepuaa 6
Tema 1.1 1. | Uensle u panmoHanbHbIe YUCIIA
JelicTBUTENID- 2. | JleiicTBUTENbHBIC YNCIIA
HBIC YMCiIa 3. | [IpubmmKxeHHbIE BHIYHCICHUS
4. | JleficTBus HaJ NCWCTBUTEIbLHBIMUA YHUCIIAMHU
5. | IlpakTHYecKHEe 3aHATHS
[Ipuemsb! ycTHOTO cueTa 2
Tema 1.2. Copepxanue yueOGHOro Marepuaa 12
Crenennas 1. | CreneHs ¢ palMoHATLHEIM U IeHCTBUTEIBLHBIM TTOKa3aTeIeM
$yHKUMS 2. | Crenennas GyHKIHMsI, €€ CBOMCTBA M rpaduK
3. | B3aumHo oOpartHbIe GYyHKITUN
4. | [lpakTHyecKune 3aHATHS
PaBHOCHIIbHBIC YpaBHEHHS Y HEPABEHCTBA
5. | UppanuoHanbHbIe ypaBHEHUS 4
Copepxanue yueOHOro Marepuala 34
Tena 1.3, 1. | IlokazarenvHas (yHKIMS, €€ CBOICTBA U TpaduKu
IMoka3zarenbHas
2. | lloka3aTenbHbIE YpaBHEHHS
U Jorapupmu-
yeckas (pyHK-
U
3. | Iloka3aTenbHbIE HEPABEHCTBA




Tema 1.4. OcHo-
BbI TPUTOHO-
MeTpHH

4. | Jlorapugpmer. CpoiictBa norapudmon
5. | Jecaruunble U HaTypaabHbIC JOTapUPMbI
6. | Jlorapupmudeckas GyHKIHS, €€ CBOWCTBA U TpaduK
7 | llpakTHYecKHe 3aHATHS
Pemrenne nokasarenbHbIX YPAaBHEHHUM Y HEPABEHCTB
8. | Cucrembl moka3aTeIbHBIX YPABHEHUH 1 HEPABEHCTB
JlorapudmMuueckue ypaBHEHUs
10. | Jlorapudmuyeckne HEpaBEHCTBA
11. | IIpeoOpa3oBanue JorapuPMUUECKUX BbIpAXKEHUN 10
Conepxkanue yaeOHOTO MaTepuasa 44

1. | OcHOBHBIE TIOHSATHUS] TPUTOHOMETPHUH
2. | Paguannas mepa yria. BpamarenbHoe IBIKEHHE
3. | CuHyc, KOCHHYC U TaHTEHC yIJa
4. | OCHOBHbBIE TPUTOHOMETPUIECKUE TOKAECTBA
®opmynbl pUBEICHUS
6. | ®opMynbl TPUTOHOMETPHH
7. | Ilpocreiimme TPUrOHOMETPUYECKHE YPAaBHEHHUS
8. | Tpuronomerpuyeckue GYHKIMH CHHYC U KOCHHYC, HX CBOWCTBA U rPadUKH
9. | Tpuronomerpuueckue (PyHKIIMM TaHT€HC U KOTAHT€HC, UX CBOICTBA U rpaduku
10. | O6patHble TpUrOHOMETpHUYECKHE (PYHKIIUN




11. | IlpakTHYecKue 3aHATHE: 16
[TpeobpazoBaHue MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHHUN

12. | ®opmyinbl KOpHEW TPUTOHOMETPUUECKUX (DYHKIIMIA

13 | Pemienue TpUrOHOMETPHYECKUX YPABHEHU I

14. | UccnenoBanue TpUroHOMETPUYECKUX (QYHKIUI

CamocrosTensHas paboTa o pazzaeny 1. 40

Bunbl camocTosiTenbHON paboOThI ¢ TPYIION:

- paboTa ¢ TeTpajbio; 20

- paboTa ¢ y4eOHUKOM. 20
Paznen 2. Bcero — 84
MaremaTuye- Ayaut. — 56
CKHUii aHAIN3 Camocr. - 28

Copnepxanue yueOHOro Marepuasa 22

1. | [IpousBonnoit dhyHkiuu. Tabnuia mpou3BOIHBIX.

2. | YpaBHeHHUE KacaTeIbHON

3. | IlpousBoaHAs IPOU3BEACHUS
Tema 2.1.

4. | Ilpon3BoaHas 4aCTHOTO
Aucppepern- 5. | duddeperupoBanue CI0XKHON QYHKIITH
aJIbHOE MCYHUC-
eHme 6. | [IpakTHyecKkne 3aHATHS: 12

Brruncnenue npenenoB GyHKINUN

7. | Boruncnenue npou3BOAHBIX 10 GopmynaM nuddepeHIInpoBaHUs

8. | [IpousBoaHas cinoxHOU QyHKIIUN

9. | UccnenoBanue GyHKIMY C TOMOIIBIO IPOU3BOAHOM

10 | Pemenne nmpukiIaaHbIX 33124

Cogepxanne yueOHOTo Marepuala 22

Tema 2.2.
HNurerpajibnoe
HCYHUCIeHHe

1.

IlepBooOpa3Has. OCHOBHBIE CBOMCTBa EPBOOOPA3HOM

2.

Heomnpenenennslil uuTErpan




3. | OcHoBHBIE (POPMYIIBI HHTETPUPOBAHUS
4. | Onpenenennblil uuterpai. [lnomanbs KpUBOIMHENHON TpaneIMH.
5. | IpakTHYecKHe 3aHATHS: 16
BoruniciieHue HeonpeieleHHOT0 HHTerpasa
6. | Beruncienue onpeneneHHOro HHTErpaia
7. | Beruucnenue roniaaen ¢ moMoIbo HHTErpana
8. | [IpumeHeHne UHTETpaa K pemeHHIO MPAKTHYECKHUX 3a/1a4
Conepkanne yaeOHOTo MaTepuasa 12
1. | OcHOBHbIE MOHATHS KOMOMHATOPUKU
2. | DneMeHTHI TEOPHH BEPOSTHOCTEH
3. | Crarucruka
Tema 2.3.
) leMeHThI Ma- IIpakTHYecKkue 3aHATHS: 8
TeMaTHYeCKOii Pemenne koMOMHATOPHBIX 3a1a4
CTATHCTHKH, Perienune 3a1a4 o TeOpuM BEPOSATHOCTH. _
KOMOMHATOpHKA 5. | Pemenue npaktuyeckux 3agad ¢ IPUMEHEHUEM JIEMEHTOB MAaTEMaTHYECKONW CTATUCTUKH
U Teopusi Bepo-
ATHOCTE! CamocTtodarenbHas paboTa no paszaeny 2 28
Bunpl camocTosTeIbHON paboThI € TPYNION:
- paboTa ¢ TeTpajblo; 14
- pabota ¢ yueOHUKOM. 14




Pazgen 3. Bcero — 108
I'eomerpus Aynur. — 78
Camocr. -30
ConepxaHue yueOHOTO MaTepHralia 24
1. | Crepeomerpust. AKCHOMBI CTEPEOMETPUN
2. | IlapannenbHOCTh MPSAMBIX, TPSIMOH U TNIOCKOCTH
3. | B3auMHOe pacnoso)eHne IpsSMBIX B IPOCTPAHCTBE
4. | TTapannenbHOCTh IIOCKOCTEH
5. | Terpasap u mapasuienenure
Tema 3.1. Ilps- >
6. | IlepneHIUKYASIPHOCTD MPSIMOM M TUIOCKOCTH
Mbl€ U MJI0CKO-
CTH B MIPOCTPaH-
7. | [lepnenaukynsp u HaKJIOHHAA
cTBe
8. | IlepieHAUKYASIPHOCTH TIOCKOCTEH
9. | IpakTHYecKkHne 3aHATHS: 8
Pemenue 3aay ¢ UCMOJIb30BaHUEM CBOMCTB MapauIeNbHBIX IPSIMbBIX B IPOCTPAHCTBE
10 | Pemenue 3a1a4 ¢ MpMEHEHUEM MTPU3HAKA MapaIeIbHOCTH TIOCKOCTEN
11 | Pemenue 3a/1a4 ¢ MPUMEHEHUEM TEOPEMBI O TPEX MEPIECHIUKYIApax
12 | U300paxeHue NpoCcTPaHCTBEHHBIX (UTYD
Copepxanue yueOHOTO MaTepuaa 12

Tema 3.2. MHo-
TOrpaAaHHHUKH

1.

[Tonstue mHOrorpannuka. [lpuszma

2.

IIupamuna.




HpaBI/IJIBHBIe MHOI'OI'paHHUKHA

4. | IlpakTHYecKue 3aHATHUS: 6
Ceuenue Ky0a, MpU3MBI
5. | Ceuenue nupamupsl. Pemenue 3anau
6. | Pemenue 3aau ctepeoMeTpun
Conepxkanue yueOHOTo MaTepuaa 12
1. | Humusmp
2. | Konyc
3. | Chepa
Tema 3.3. Tena
BpalueHust 4. | TIpakTHYecKHe 3aHATHS: 8
OceBble CeYeHHs] U CeUEeHHUsI MapaljieNIbHble OCHOBAHMUS
5. | Hlap u cdepa, ux ceueHus
6. | Berumcienue mioniaael moBEpXHOCTEH, CEYCHU I, 00BEMOB TEJI BpallleHUs
7. | Pemenue 3a1a4 Ha ceyeHUs HUIMHAPA U KOHYyCa
Copepxanue yueOHOro Marepuala 18

Tema 3.4. O0ne-
MBI TeJ

1. | O6beM npSAMOYTOIBHOTO Mapajulesenumneaa
2. | O6beM npsMOil MPU3MBI M IUITUHAPA

3. | OObeM HaKJIOHHOW MPU3MBI

4. | O6pem nupamMuibl ¥ KOHYycCa




5. | O6bem mapa

6. | IlpakTHyecKue 3aHITHA: 8
Pemienue 3agau crepeoMeTprun Ha HaXOXKIEHHE 00bEMOB MHOTOIPAaHHUKOB
Tema 3.5. Bek- ConepxaHue yueOHOTO MaTepHralia 12
TOPBI B MPO-
CTPaHCTBE
1. | IlonsiTHE BEeKTOpA B MPOCTPAHCTBE
2. | [eiicTBUe ¢ BEKTOpaMH
3. | KommanapHbie BEKTOPBI
4. | KoopnHATHI TOYKH H KOOPMHATHI BEKTOPA
5. | CkansipHoe Mpou3BEJCHHE BEKTOPOB
JBrkeHust
IIpakTHYecKkue 3aHATHSA: 6
Pemenue npocrelmmx 3agad B KOOpIuHaTaX.
8. | Ucnonb3oBaHue BEKTOPOB MPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPUU
9. | Pemenue 3a71au Ha ABUXKEHUE
CamocrosrenbsHas paboTta no paszaeny 3 30
Buner camocTosTensHON pabOThI C TPYIIIOA:
- -paboTa ¢ TeTpajabio; 15
- paboTa ¢ yueOHUKOM. 15
Bcero ayanTopHBIX 3aHATHH 230
BHeayanTopHasi camocTosiTe/IbHAasA padora 98
KoncyabTanuu 6
Bcero 334




I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE OBPA3OBATEJIbHOM JESTEJbHOCTHU
3.1.YYEBHO-METOANYECKOE OBECIIEYEHHUE

OCHOBHbBIE HCTOYHUKH

1. Amumos II. A. u np. Maremartuka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHa-
Jau3a, reoMeTpus. Anredpa U Hadalla MaTeMaTHYECKOro aHanu3a (0a30BbIid U
yray0aeHHsiit ypoBau).10—11 kmaccel. — M., 2018.

2. Aranacsn JI.C. T'eomerpus: YueOnuk mis 10 -11 k1. o61ieoOpa3oBat. yupex-
nenwuii /JI.C. Aranacsn, B.®. byry3os, C.b. Kagomiies — M.: [Ipocserienue,
2018. -206c.

JIOHO.TIHI/ITCJ'IBHBIE HCTOYHHUKH

1. A.T'. MopakoBuu. AnreOpa u Havana aHanu3za 10 -11xum.: 3agaunuk. Yactel, 2
(6azoBbiit ypoBens) /A.I'. Mopakosuy, J1.O. Jlenumesa, T.A. Koperikosa.-
M.: Muaemosnna, 2018.-271c.

2. A.T'. MopakoBuu. Anrebpa u Hayana aHaimmza. 10 -11 ki.: yue6nuk. Yacts 1,2
(6a30BsIif ypoBeHb) /A.I". Mopakosuy, JI.O. [lenumiera, T.A. Kopemikosa .-
M.: Muaemosnna, 2018.-375¢.

HuTepHeT-pecypcobl

www. fcior. edu. ru (MadopmannoHHbie, TPEHUPOBOYHBIC U KOHTPOJbHBIC MaTe-
puyabl).
www.school-collection. edu. ru (Equnast komekiuu nudpoBbIX 00pa30BaTEIbHBIX

pecypcoB).



3.2. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

Peanuzanus mporpamMMmel ipeaMera «MaremaTrkay TpeOyeT HaTnIusl yaeOHOTO
kaOuHeTa «MaTemMaTHKay.
O6opynoBaHue yueOHOro kabuHeta «MaTeMaTuKay:
Texauueckue cpeacTBa OOy4ICHNUS:
-KOMITBIOTEP C JIMIIEH3UOHHBIM ITPOTrPAaMMHBIM 00ECIICYCHUEM;
-TEJIEBU30p.
Harnsgasie nocoOus:
-KOMIUICKTBI Y4eOHO-HATJISHBIX TOCOOUH 0 pa3jeiaM AUCIUILUIHHEI;
-y4e0HO-METOINIECKUI KOMILIEKC «MareMaTuka;
-On6MMOoTeYHBIN (POHS.
Crienmanu3upoBaHHast MeOeJIb:
-[T0CaI0YHbIC MECTa TI0 KOJTMYECTBY 00YJarOIINXCS;
-pabodee MecTo MpernoaBaTels;

-10CKa.



IV. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA IPE/-

META

KOHTpOJII) H OIECHKA PC3YJIbTAaTOB OCBOCHHA NPEAMETA OCYIICCTBIIACTCA

mpernogaBaTcjicM B IIPOLCCCC MPOBCACHUA TCCTHUPOBAHUSA, YCTHBIX U ITMCbMCHHBIX

OTBCTOB CTYJACHTOB Ha BOIIPOCHI, a TAKIKC BBITTOJTHCHUSA O6yanOHIHMHCH npo6neM—

HO-TIO3HABAaTENBHBIX 3aJIaHUN.

Pe3yabTaTnl 00yueHust (OCBOCHHBbIE
YMeHHs1, yCBOCHHbIC 3HAHMS)

@opmMbI M METOABI KOHTPOJIA U OLICHKH pe-
3yJbTATOB 00y4eHUSs

1

2

JIMYHOCTHBIX:

c(hOpMUPOBAHHOCTH MPEICTABICHUN O Ma-
TEMaTUKE KaK YHUBEPCAILHOM SI3BIKE
HayKH, CPEJICTBE MOJICIUPOBAHUS SIBJICHUI
U MPOILIECCOB, UEIX U METOJaX MaTeMaTu-
KH;

IMPOBCPKa N OLICHKA ITPABUJIBHOCTH BBIIIOJIHC-
HUA HpO6H€MHO-H03HaBaTCHBHBIX 3aJIaHHﬁ

IMOHUMAaHHE 3HAUMMOCTH MaTeMaTUKH IS
Hay4YHO-TEXHHUUYECKOI0 Iporpecca,
c(hOopMHUPOBAHHOCTh OTHOIICHUS K MaTe-
MAaTHKE KaK K 4YaCTH OO0IIeYeIOBEYECKOU
KYJBTYPBI YEPE3 3HAKOMCTBO C UCTOpHUEH
pa3BUTHSI MATEMATUKH, YBOJTIOLIMEH
MaTeMaTUYECKUX HJICH;

YCTHBIN OIPOC

pa3BHUTHE JIOTHYCCKOT'O MBIILICHHUS, IIPO-
CTPaHCTBCHHOI'O BOOOPaKECHHUS, aJITOPHUT-
MHYECKOH KYJIBTYPbI, KPUTUYHOCTH MBIIII-
JICHUS Ha YPOBHE, HCOOXOIUMOM I OY-
ayuiei npodecCHOHaIbHOM IeITeIbHOCTH,
JUTSI TIPOIOJKEHMSI 00pa30BaHUs U CaMo-
o0pa3oBaHus;

KOHTPOJIb BBITIOJIHCHUS TTPOOJIEMHO — TTO3HA-
BaTEJIbHBIX 3aJIaHHH, MPOBEpKa IPABUIBHO-
CTH 3aII0JIHEHUS TaOJINII

OBJIaJIEHHME MAaTEMAaTHYSCKUMHU 3HAHUSIMU U
YMEHHUSIMH, HEOOXOIMMBIMU B TIO-
BCEIHEBHOM >KU3HH, JUIST OCBOCHUS CMEXK-
HBIX €CTECTBEHHOHAYYHBIX NUCIUTUINH U
JTUCIUILINH MPO()ECCUOHAIBHOTO IUKJIA,
JUIs1 TOJTydeHus: 00pa30BaHus B 00JIACTSIX,

MpoBepKa MOATOTOBKH COOOIIEHUM, YCTHBIMN
onpoc




He TpeOyronux yriiyoJeHHONH MaTeMaTu-
YEeCKOU ITOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K 0OOpa3oBa-
HUIO, B TOM YHCJI€ CaMOOOpPa30BaHUIO,

Ha MPOTSHDKCHUHM BCEHW KM3HU, CO3HATEIb-
HOE OTHOIIICHHWE K HEMPEPBIBHOMY 00pa3o-
BaHMUIO KaK YCJIOBHIO YCIEIIHOW mpodec-
CHOHAJIBLHON M OOIIECTBEHHOW AESTEIbHO-
CTH;

IIPOBEPKa U OLIEHKA IPABUIIBHOCTH BBIIIOJIHE-
HUS TPOOIEMHO-TI03HABATENbHBIX 3aJaHU,
YCTHBIN OIIPOC

TOTOBHOCTh M CIHOCOOHOCTHh K CaMOCTOS-
TEJIbHOM TBOPYECKON U OTBETCTBEHHOMU
JICSITEIbHOCTH,

YCTHBIN OMPOC, 3al1UTa J0KJIaaa

TOTOBHOCTh K KOJUIGKTUBHOM padoTte, COo-
TPYJHUUECTBY CO CBEPCTHHKAaMHU B oOpa-
30BaTEeILHOM, OOIISCTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIeIOBATELCKOM, MMPOSKTHOU U
JIPYTrUuX BUJAX AEATECIbHOCTH;

paboTa B MUHHU-TPYIIIax

OTHOIICHHE K TpodheCCHOHATBHOU JIes-
TEIBHOCTH KaK BO3MOJKHOCTH Y4YacTHs B
PCIICHUM JIUYHBIX, OOIIECTBEHHBIX, T'OCY-
JapCTBCHHBIX, OOIICHAIIMOHAIBHBIX IPO-
o1eMm;

OLICHKA ITPAaBUJIBHOCTHU BBITIOJIHEHUS TIPO-
0JIEMHO-II03HABATEILHBIX 3aJaHUI

MeTanpeaMeTHbIX:

YMEHHUE CAMOCTOSTEIIBHO ONPEAEIATh UEIU
NEATENBHOCTU U COCTABIIATH ILJIAHbI
NEATENBHOCTH; CaMOCTOSATEIIBHO OCYILECT-
BJIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEATENbHOCTD; HCIIOIb30BaTh BCE BO3MOK-
HBIE PECYpChl ISl JTOCTHXKEHHUSI MOCTaB-
JICHHBIX LEJIEW U peanu3alvu IUIAHOB Jesl-
TEJIbHOCTHU; BBIOMpPATh YCIEIIHbIE CTpaTe-
TUU B PA3JIUYHBIX CUTYaLHSIX;

YCTHBIN OIPOC

yMEHHE MPOAYKTUBHO OOIIATHCS U B3aH-
MOJICCTBOBATH B MPOLIECCE COBMECTHOM
NEATeIIbHOCTH, YIUTHIBATh TTO3HUIINH JIPY-
TUX YYaCTHUKOB JICSITEIbHOCTH, dhPek-

YCTHBIA W MUCBMEHHBIN OMPOC




TUBHO pa3peliaTtb KOH(JIUKTHI;

BJIaJICHUE HABBIKAMM IIO3HABATEIILHOM,
y4eOHO-UCCIEOBATENbCKON U MPOEKTHOM
NEATENIbHOCTH, HaBBIKAMU  pa3pelIeHUs
npo0JieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIOMCKY METOHOB pe-
LICHMS PAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOAO0B ITI03HAHUS;

OIICHKA BBIMOJHEHUS TTPOOJIEMHO-
MO3HABaTEJILHBIX 3alaHUI

TOTOBHOCTB M CIIOCOOHOCTbH K CaMOCTOSI-
TENbHOU MH(DOPMAITMOHHO-
NIO3HABATENbHOMN AEATEIbHOCTH, BKIKOYAs
YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX MH(OpMAIUU, KPUTHIECKU
OLICHMBATh U HHTEPIIPETUPOBATH UHPOP-
MAalHIo, OJIY4aeMYIO U3 Pa3INYHbIX HC-
TOYHHUKOB;

TCCTUPOBAHUC

BJIAACHHUC A3BIKOBBIMU CPCACTBAMHU. YMC-
HHUC SICHO, JIOTUYHO U TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUA, HCIIOJIB30BATH aACK-
BAaTHBIC A3BIKOBBIC CPCACTBA,

OLICHKA BBITIOJTHCHUSA HpO6H€MHO-
ITO3HaBaTCJIbHBIX 3aIIaHHﬁ

BJIaJICHWE HaBBIKAMHM  I103HABATCIHLHOU
pedieKkcur KaKk 0CO3HAHMS COBEPIIIACMBIX
JNIEVUCTBUM U MBICIUTEIBHBIX TPOLECCOB, UX
pE3yJIbTaTOB U OCHOBAHUM, TPAHHUI]

CBOET0O 3HAHMS M HE3HAHMS, HOBBIX ITO3Ha-
BaTEJIbHBIX 3a7a4 U CPEACTB JJIs1 UX
JIOCTHIKCHUS;

YCTHBIM W MUCBMEHHBIN OMPOC

LEJICYCTPEMIIEHHOCTh B ITIOWCKAaX W MPUHS-
TUU pEelIeHUH, COOOPa3UTENBHOCTh U
VHTYHULMS, Pa3BUTOCTh MTPOCTPAHCTBEHHBIX

MpeACTaBIECHUN; CHOCOOHOCTh BOCIIPUHU-
MaTh KpacoTy U TapMOHHIO MUPA;

OLICHKA BBIITOJIHCHUA HpO6J’I€MHO-
IIO3HAaBaTCJIbHBIX BaI[aHI/Iﬁ

IIpeameTHBIX:

c(hopMHUPOBAHHOCTH MPEICTABICHUN O Ma-
TEMATUKE KaK 4YaCTU MUPOBOU KYJIbTYPHI U

OLICHKA BBIITOJIHCHUA HpO6J’ICMHO-




MEeCTe MAaTeMAaTHKU B COBPEMEHHOW IUBU-
JIN3aIlMH, CII0CO0axX OIMCAaHUs SBJICHHUI
peaNTbHOTO MUpPAa HA MaTEeMAaTHIECKOM SI3bI-
Ke;

MO3HAaBaTEJIbHBIX 3aJaHUN

c(hOpMUPOBAHHOCTH MPECTABICHUMN O Ma-
TEMaTHUYECKUX MOHATUAX KaK BaKHEH -
IIUX MaTEMATUYECKUX MOJICIISIX, T03BO-
JISFOIIMX OMUCHIBATH U U3y4aTh Pa3HbIe
MIPOILIECCHI U SIBJICHUS; IOHUMaHHUE BO3-
MOKHOCTH aKCHOMaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TEOPHil;

YCTHBIN OIIPOC

BJIaJCHUC MCTOAAMHMU OOKA3aTCJIbCTB U all-
TOPUTMOB pCHICHNA, YMCHUC UX ITPUMC-
HATb, IPOBOAUTDL AOKA3aTCIBbHBIC PACCYIK-
ACHUA B XOAC PCUICHUA 3a/1a4;

TCCTUPOBAHUC, MaTeMaTUYEeCKHUI JAUKTAaHT

BJIaJICHUE CTaHIAPTHBIMU IIPUEMaMH pe-
LIEHUS PAMOHAJIBHBIX U UPPALMOHATIb-
HBIX, [I0KA3aTEJIbHBIX, CTEIICHHBIX, TPUT'O-
HOMETPUUYECKUX YPABHEHUM U HEPABEHCTB,
UX CUCTEM; UCII0JIb30BaHUE IT'OTOBBIX KOM-
NBIOTEPHBIX IIPOIPAMM, B TOM YUCJIIE JJIS
IIOMCKA ITyTU PELICHUS U WILIIOCTPALUN
peLIeHUs] ypDAaBHEHUN U HEPABEHCTB;

YCTHBIN OIPOC,

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN 00
OCHOBHBIX ITOHATHUSAX MaTEeMaTUYECKOTO
aHaJIM3a M HUX CBOWCTBAax, BJIAJCHUE yMeE-
HHUEM XapaKTEepPH30BaTh IMOBEICHUE (PYHK-
MM, UCITOJIb30BAHUE MOJYUYCHHBIX 3HAHUM
JUUIS1 OTIUCAHUS M aHaJIU3a peallbHbIX
3aBUCUMOCTEH;

YCTHLIfI OIIpOC, 3allluTa AOKJIIAI10B

BJIaJICHUE OCHOBHBIMU MOHSITUSAMU O IJI0-
CKMX M TPOCTPAHCTBEHHBIX F€EOMETpUYE-
CKHX (pUrypax, uX OCHOBHBIX CBOMCTBAX;
c(hOopMUPOBAHHOCTh YMEHHUSI pacO3HABATh
reoMeTpuueckue (pUrypsl Ha YepTekax,
MOJIEJIAX U B PEATbHOM MUPE; IPUMEHECHUE
M3YUYEHHBIX CBOMCTB r€OMETPUUYECKUX PU-

(bpOHTaTBHBIN OIpPOC




ryp 1 GOpMYyI JIJIsl PELICHUs T€OMEeTpHYe-
CKMX 3a/a4 M 33724 C IPAKTUYECKHUM CO-
NepKaHUEM;

c(hOpMUPOBAHHOCTH MPECTABICHUHN O
MpoIeccax M SIBJICHUSAX, IMCIOIINX BEpO-
STHOCTHBIM XapaKTep, CTATUCTUICCKUX 3a-
KOHOMEPHOCTSIX B PEAIbHOM MUPE,
OCHOBHBIX ITOHATHSAX DJIEMEHTAPHOM TE€O-
pUU BEPOATHOCTEH; YMCHUI HAXOAUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUICHHUS CO-
OBITUH B IPOCTEUIITNX MPAKTHYCCKUX
CUTYaIlUsIX U OCHOBHBIC XapaKTCPUCTUKHU
CITyYaiHBIX BEIMYHH;

OIICHKA BBIMIOJHEHUS TTPOOJIEMHO-
MO3HAaBaTEJIbHBIX 3aJaHUN

BJIaJCHUC HaBbIKaAMHU HCIIOJIB30BaHUA TIO-
TOBBIX KOMIIBIOTCPHBIX IIPOTPaMM IIpU
pPCUICHUHA 3a1a4.

MMHUCBMEHHBIN OINPOC




