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I. HOACHUTEJIBHASA 3AIINCKA

O6mieobpa3oBaTenbHasl mporpamMma ydyeOHOro mpeamera «MaremaTukay
IpeaHa3HadYCHa U U3yYeHUs MaTEMaTHKHA B TPO(ECCHOHATBLHBIX 00pa30BaTEb-



HBIX OpPraHM3alMsIX, PeaJu3yoIIuX 00pa3oBaTeNbHYI0 MPOrpaMMy CpeIHero 00-
niero o0pazoBaHus B IMpejesiax OCBOCHUS OCHOBHOW MPOQecCHOHaIbHONU 00pa3o-
BarenpHOM mporpammbl (OITOIT) CIIO Ha 6a3e 0oCHOBHOIrO OOIIEro oOpa3zoBaHUs
IPU MOJTOTOBKE CIEMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero obiero
oOpa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COAEPKAHUIO U PE3YJIbTaTaM OCBOE-
HUs y4eOHoro mnpeamera «MareMaTrka», U B COOTBETCTBUHU C PEKOMEHIAIUSIMU
10 OpraHU3aIluy MOJYUYCHHS CPEIHEro 001Iero o0pa3oBaHus B IMPEIEIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHATEHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 0011ero o0pa3oBaHus ¢ y4eToM TpeOoBaHMiA (eaepaabHbIX TOCyaap-
CTBEHHBIX 00pa30BaTeNbHBIX CTAaHIAAPTOB U IMOIy4aeMON Mpodeccun Wiu CIelH-
aJIbHOCTH CpeAHero mnpodeccruoHaibHOTO 0OpasoBanus (muchkMo [lemapramenta
rOCy/IapCTBEHHOMU MOJIMTUKU B cpepe MOAroToBKH padbounx kaapos u JI1O Muno-
OpHayku Poccuu ot 17 mapra 2015 r. Ne 06-259).

Conepsxanue mporpamMmbl yueOHOTO npeamera «Vctopusi» HampaBieHO Ha
JOCTUKEHHUE CICAYIOLIUX LeJeH:

* obecrieueHre cHOPMUPOBAHHOCTU MPEJCTABICHUN O COLMAIBHBIX, KYJIb-
TYPHBIX U UCTOPUUYECKUX (PAKTOpax CTAaHOBJICHUS] MAaTEMaTHKU;

* o0ecnieueHre cPOPpMUPOBAHHOCTHU JIOTUYECKOTO, AJITOPUTMUUECKOTO U Ma-
TEMaTUYECKOTO MBIIIICHHUS,;

* obecrnieueHne C(HOPMUPOBAHHOCTH YMEHHI MPUMEHATH MOJIyYCHHbIE 3HA-
HUS TIPU PEIICHUN PA3IMYHbBIX 33124,

* obecrnieueHue CPOPMUPOBAHHOCTH TMPEJACTABICHUN O MaTeMaTUKE Kak Ya-
CTH OOIIEYeIOBEYECKON KYJIbTYpPhI, YHUBEPCAIBHOM SI3bIKE HAYKH, TTO3BOJISIONIEM
OTKCHIBATh U U3y4aTh PEaIbHBIC MPOIIECCHI U SABIICHUSI.

1.1. OBIHAA XAPAKTEPUCTUKA YYEBHOI'O HNPEJIMETA «MATE-
MATHUKA»

MaremaTrka Kak y4eOHBIN ITpeaIMeT XapaKTepU3yeTcCs:

e cHcTeMaTH3alMel CBEJICHUHN O Yhciiax; M3yYeHHEe HOBBIX M 0000IIeHHE pa-
HEe M3YUYCHHBIX Orepanuil (BO3BEICHUE B CTENEHb, U3BJICUECHUE KOPHSI, JIO-
rapuMupoBaHue, CUHYC, KOCUHYC, TAHI€HC, KOTAaHT€HC M OOpaTHBIE K
HUM); U3YYEHHUE HOBBIX BHJIOB YMCJIOBBIX BBIPAKEHUN U (HOPMYJ; COBEp-
ICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBLHONW KYJIBTYPHI,
pacIIMpeHre W COBEPIISHCTBOBAHHE ajreOpandecKoro arrapara, chopMHu-
POBAaHHOTO B OCHOBHOM IIIKOJIE, MU €r0 MPUMEHECHUE K PEIICHUI0 MaTeMaTH-
YECKHUX W MTPUKJIAIHBIX 33/1a4;

® CcuCTEMaTU3alMel ¥ PacIIMpeHHueM CBEICHUN O (YHKIMIX, COBEPIICH-
CTBOBaHHUE rpaMueCKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMU HJICSIMU U Me-
TOJaMU MaTEMaTHYECKOI0 aHajdu3a B 00beMe, MO3BOJISIONIEM HCCIIEI0BaTh
ajieMeHTapHble (YHKIIMU U peliaTh MPOCTEHIue reoMeTpudeckue, Gusnue-
CKHME U JIpyTrue MPUKIAAHbIE 3a/1a4H;

® JIMHUSAMHU YPABHCHUW W HEPABEHCTB, OCHOBAHHBIMU Ha MOCTPOEHWUU U HUC-
CJIeJIOBAaHUM MaTeMaTHYECKUX MOJICNICH, IepeceKaroIascs ¢ aaredpande-



CKOM U TEOPETHKO-(PYHKIMOHAIBHON JTMHUSMU U BKJIIOYAOIIAsl Pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHUKH alreOpandeckux npeoOpa3oBaHUil AJis peliie-
HUSl YpPAaBHEHHM, HEPABEHCTB U CUCTEM; (OPMUPOBAHUE CTIOCOOHOCTU CTPO-
UTh U HWCCIEN0BATh MPOCTEHIIME MATEMATUYECKUE MOJEIU IMPU PEUICHUU
MIPUKIIAJIHBIX 3a]1a4, 3a]1a4 U3 CMEXKHBIX U CIIEIUATbHbIX TUCIHUIUINH;

® TEOMETPUYECKUMU JIMHUSIMU, BKIIOYAIOIMIMMU HATJISIHBIE TIPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTYpax M H3YYCHHE UX CBOMCTB, (popMmHpoBaHHE U
pa3BUTHE TPOCTPAHCTBEHHOTO BOOOpaXEHMsS, Pa3BUTUE CIOCOOOB TeOMET-
PUYECKUX H3MEPEHHUI, KOOPAHMHATHOIO U BEKTOPHOTO METOJOB JJIA pEllle-
HUS MaTEMAaTUYECKHUX U NPHUKJIAJHbIX 3a1a4;

® CTOXAaCTUYECKHMH JIMHUSAMH, OCHOBAaHHBIMH Ha Pa3BUTHUU KOMOMHATOPHBIX
YMEHHM, MPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHO-

CTSIX OKPY’KAIOLIETO MUpA.
1.2. MECTO YYEBHOI'O ITPEIMETA «MATEMATHKA» B YYEBHOM

IIJIAHE

VYuebubii npenmer «MatemaTuka» OTHOCUTCS K 0O0Ie00pa3oBaTeIbHOMY
IIUKITY ¥ SBJICTCS YaCThIO y4eOHOTO TIaHa TI0 MPOTPaMMe MOATOTOBKH CTICIHATH-
ctoB cpemuero 3BeHa ([ITICC3) mo cnermmanprOcTH CITIO 33.02.01 «Dapmarnmsy.

VYyebOnniii npeamer «MaremaThka» OTHOCUTCA K 0OS3aTENbHOW 4YacTH OC-
HOBHOI 00pa3oBaTesbHON MPOTpaMMBI CPEHEro 00111ero 00pa3oBaHus B COOTBET-
ctBur ¢ ®I'OC COO u BXOJUT B YKCIIO YUEOHBIX MPEIMETOB 00s13aTEILHOM TIPEeI-
MeTHOH o0nactu «MaTeMaTrka U UHPOpMaTUKa.

Hannas pabodas mporpamMmma ydeOHOTO mpeamera «MaTemaTukay Harpas-
JIeHa Ha peanu3aluio o0pa3oBaTeIbHON porpaMMbl CpeaHEro odIero oopa3ona-
HUS B IPOPECCUOHAILHOM 00pa30BaATENbHOM YUPEXKICHUU.
1.3. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA «MATEMA-
TUKA»

OcBoenue coaepkanusi yueOHoro mnpeamera «Marematnka» oOecreunBacT
JOCTHKEHUE CTYJIEHTAMHM CJICIYIOIINX Pe3yJbTATOB:

* TUYHOCMHbIX .

— c(hopMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCAIHLHOM
SI3BIKE HAYKH, CPEACTBE MOJEITUPOBAHUS SBJIICHUHA W TIPOIIECCOB, HICSIX M METOJaX
MaTEMaTHKH;

— IMOHWMAHHWE 3HAYMMOCTH MAaTEMaTHK{ IS HAy4YHO-TEXHHYECKOTO TIPO-
rpecca, chOpMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K 4acTH oOIIedesIoBe-
YECKON KYJIbTYPhI Yepe3 3HAKOMCTBO C MCTOPUCH pa3BUTHS MaTEMAaTHKH, SBOJIIO-
IMe MaTeMaTHYECKUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOI'O BOOOPaKCHUS,
QITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAUMOM
Ut Oy ytiei mpodeccuoHaIbHOM AESITEIbHOCTH, JUTsl TIPOJIOJDKEHUST 00pa30BaHuUs
¥ caM000Opa30BaHus;

— OBJIQJICHHE MAaTeMAaTUYECKUMU 3HAHUSMU U YMEHHUSIMHU, HEOOXOUMBIMH B
MOBCETHEBHOM JKU3HM, JJII OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUTIIUH



U JUCIUTIINH MPO(PECCUOHAIBHOTO MHKJIA, IS MOJydeHus oOpa3oBaHus B 00Jia-
CTSX, HE TPEOYIOIMX YIIIyOJI€HHON MaTeMaTHYECKON MOATOTOBKH;

— FOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMO0OOpa3oBa-
HUIO, HA TIPOTSHKEHUU BCEH KU3HU; CO3HATEJIbHOE OTHOIICHUE K HEIPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIICIIHON MpodecCuoHaIbHON U OOIIEeCTBEHHOM Jes-
TEIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM U OTBET-
CTBECHHOM JICATCIbHOCTH;

— FOTOBHOCTH K KOJJIEKTUBHOU paboTe, COTPYAHUIECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenbHOM, 00IMECTBEHHO MOJIC3HOU, yUeOHO-MCCIIeIOBATEIHCKOMN, MPOEKT-
HOU U APYTUX BUJAX NESITEIBHOCTH;

— OTHOIICHHE K MPO(PECCHOHAIBHON JEATEIHPHOCTH KaK BO3MOXXHOCTH y4a-
CTHSl B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIb-
HBIX MPOOIeM;

*mem anpedmemublx:

-YyMEHHE CaMOCTOSITEJIbHO OMNPEACNATh LENN ACATEIbHOCTA U COCTaBIISITh
IJIaHbl JEATENbHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOP-
PEKTUPOBATh NIESATEIBHOCTD; UCIOJIb30BATh BCE BO3MOKHBIE PECYPCHI AJISI JOCTHU-
JKEHUsl TOCTaBIICHHBIX II€JIEM M pean3alluu IJIaHOB JESTEIbHOCTH, BHIOMpATH
YCIEUIHBIE CTPATErUH B PA3JINYHBIX CUTYAIUSX;

— YMEHHE MPOAYKTHUBHO OOIIATHCA M B3aMMOJICHCTBOBATH B MPOIIECCE COB-
MECTHOU JIESITEIbHOCTH, YUUTHIBATh MO3UIUU JPYTUX YYACTHUKOB JEATEIbHOCTH,
¢ PexTUBHO pazpeniaTh KOHPIUKTHI;

—BJIaJICHUE HaBbIKAaMH MO3HABATEIBLHOM, YU4EOHO-UCCIIE0BATENbCKON U TIPO-
E€KTHOU JIeATEeIbHOCTH, HABBIKAMH Pa3pelieHus mpoOJieM; COCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbHOMY IOWCKY METOJIOB PEIICHUs] MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METO0OB TTO3HAHUS;

—TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM WH(OpPMAIIMOHHO-
MMO3HABATEIbHON JIESITEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCSA B PA3TUUHBIX
UCTOYHHUKAX WHGOPMAINN, KPUTUIECKUA OLIEHUBATh U MHTEPIPETHUPOBATH WHDOP-
MalIMIO, TOJIYYaEMYIO U3 Pa3JIMYHbIX HICTOUHHUKOB;

— BJIQJCHUE SI3bIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JJOTUYHO U TOYHO U3JIa-
raTh CBOIO TOUKY 3pEHUS, UCIOIb30BaTh aJIE€KBATHBIE S3bIKOBBIE CPEICTBA;

— BJIaJICHWE HaBBIKAMU TTO3HABATEILHON peQIIEKCUU KaK OCO3HAHUS COBEp-
Ia€MbIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH,
IPaHUI] CBOETO 3HAHUS M HE3HAHUSI, HOBBIX MMO3HABATEJIbHBIX 3a7a4 U CPEACTB JJIs
WX JTOCTHKCHUS;

— IEJICYCTPEMJICHHOCTh B TOMCKaX M MPHUHSATUM PEIICHHUM, COOOpa3uTelib-
HOCTb U UHTYHIIUS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTD
BOCIIPMHUMATh KPAcOTy U TAPMOHHIO MUPA;

* npeOMemHbix:



-c(popMHUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHKE KaK 4YacTH MHPOBOI
KYJIBTYpbl U MECT€ MaTeMAaTUKU B COBPEMEHHOM LIMBWJIM3ALIMU, CIIOCOOAX omuca-
HUS SIBJICHUH PEaJbHOTO MUPA HA MaTEMAaTUYECKOM SI3BIKE;

—c(hopMHpPOBAHHOCTh NPEJICTABICHUA O MAaTEMAaTUYECKUX IOHATUSAX Kak
BOKHEHIINX MATEMATHYECKUX MOJCIIAX, MO3BOJIIOIIMX ONMCHIBATH M H3y4yaTh
pa3HbIE MPOLECCHI U SBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOIrO I10-
CTPOEHUSI MaTEMAaTUYECKUX TEOPU;

— BJAJACHUE METOJAMHU JI0KA3aTEJIbCTB U aJrOPUTMOB PELICHUS, YMEHUE UX
IIPUMEHSTH, IPOBOJINUTH JTIOKA3ATENbHBIE PACCYKIACHHUS B X0I€ PEUICHUS 3aa4;

—BJIaJICHUE CTAaHAAPTHBIMU IIPUEMAMH PELICHUs PAMOHAIBHBIX U UPPALIHO-
HAJIbHBIX, IOKA3aTEJbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U HEpa-
BEHCTB, UX CHUCTEM; MCIOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM
Yyycie I MMOUCKa IyTH PELICHHs] M WUIIOCTPALMK PELICHUSI YPAaBHEHUM U HEpa-
BEHCTB;

—c(hopMHPOBAHHOCTh NMPEACTABICHUN 00 OCHOBHBIX MOHATHIX MaTeMaTuye-
CKOI'0 aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BATh IOBEIACHUE
(GYHKIUI, UCTIONb30BAHKUE MOTYYEHHBIX 3HAHUM JJIs OMMCAHUS U aHajlIu3a peajib-
HBIX 3aBUCUMOCTEN;

—BJIaJICHUE OCHOBHBIMU IOHATUSAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€O-
METPUYECKUX (UTYpax, UX OCHOBHBIX CBOHCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHUS
pacno3HaBaTh reoMeTpUUecKue (PUTyphbl HA YEPTEKAX, MOJIEIISAX U B PEAJIbHOM MHU-
pe; IPUMEHEHUE U3YUYEHHBIX CBOMCTB reOMeTpUYecKux (uryp u popmyin s pe-
LIEHUS T€OMETPUYECKUX 3a7a4 U 3a71a4 C IPAKTHYECKUM COAEPKAHUEM;

—Cc(OpPMUPOBAHHOCTh MPEICTABICHUN O MpoIeccax U SIBICHUSAX, UMEIOLINUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTH U
OLIEHUBATh BEPOATHOCTHU HACTYIIJICHUS] COOBITUH B MPOCTEUIINX MPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHbIX BEJIINYUH;

—BJIaJICHUE HABBIKAMM MCIIOJIb30BAHUSA NOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM
IIPU PEIICHUU 3a/1a4.

1.4. COAEPKAHUE YYEBHOI'O TIPEJIMETA «<MATEMATHUKA»

Aneebpa

Kopuu u crenenu. Kopens crenenu n > 1 u ero cBoricrBa. CTeneHs ¢ pauuo-
HAJIbHBIM TIOKa3aTejaeM U ee cBoMcTBa. [loHSATHE O CTENeHu ¢ JIEMCTBUTEIbHBIM
nokazareisieM. CBOMCTBA CTENECHU C JIEUCTBUTEILHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JorapupMUyecKoe TOKIAeCTBO. Jlo-
rapudM MpOU3BEJICHUs, YACTHOTO, CTEIICHU; MEePeXoj] K HOBOMY OCHOBaHMIO. [[e-
CTUYHBINA U HATYPAJIbHBIN JIOTapU(MBI, YUCIIO €.

[IpeoOpazoBanusi MPOCTEUITUX BHIPAKEHUN, BKIIOYAIONINX aprU(PMETHUECKUE
oTiepallvu, a TAKXKE OTIEPAIMIO BO3BEACHUS B CTENIEHD U OIEpaIuio JIOTapuMupo-
BaHMUS.

OcHoBbl TpuroHomerpuu. CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJIb-
Horo yria. Pagnannas mepa yrna. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIA.



OCHOBHBIE TPUTOHOMETpPUUECKUE TO)KAecTBA. PopMyinbl puBeAeHus. CuHyC, KO-
CUHYC U TAHT'€HC CYMMBbI U Pa3HOCTH ABYX yIJI0B. CHHYC U KOCUHYC JBOMHOIO yT-
na. @opMyIibl MOJOBUHHOTO yria. [Ipeobpa3oBaHusi CyMMbI TPUTOHOMETPUYECKHUX
GbyHKUMIA B TPOU3BEJICHUE U NMPOU3BEICHUS B CyMMY. BhIpaskeHre TpUroHoMeTpu-
YecKUX (PYHKIMH Yepe3 TaHTeHC MOJOBUHHOTO apryMenta. [IpeoOpa3zoBanust mpo-
CTEHIINX TPUTOHOMETPUUYECKUX BBIPAYKECHUI.

[Ipocreiine TPUTOHOMETPUUYECKUE ypaBHEHHUs. PelieHuss TpuroHoMeTpude-
CKMX ypaBHEeHMHU. lIpocTeiimme TpUroHoMeTpuYECKe HEPABEHCTBA.

ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIIA.

Qynkyuu

Oynkiun. O0acTh ONpeaeIeHUs 1 MHOKECTBO 3HaueHuH. ['paduk GhyHKINN.
[TocTpoenune rpadukoB GyHKIHHA, 3aJaHHBIX pa3IUYHBIMEU criocobamu. CBoMCTBa
(GyHKIMI: MOHOTOHHOCTH, YETHOCTh U HEYETHOCTh, MEPUOJAUYHOCTb, OrPAaHUYCH-
HOCTh. [IpomMexyTKM Bo3pacTaHus U yObIBaHUS, HAMOOJIbIlIEE U HAUMEHbIIIEE 3HA-
YEeHUSs, TOYKU HKCTpeMyMa (JIOKaJIbHOTO MakCUMyMa U MuHuUMyMa). ['paduueckas
uHTepnperanus. [Ipumepb! PyHKITMOHAIBHBIX 3aBUCUMOCTEN B pealibHbIX MpOIleC-
cax W SIBJIICHUSIX.

O6patHas ¢ynkius. O6aacTh ONpeAeICHUS M 00J1acTh 3HAYCHHH 0OpaTHOM
dbynkuuu. ['padux oOpaTHOM QyHKINH.

CrenenHas GyHKIMS ¢ HaTypalbHBIM MIOKa3aTeJIeM, €€ CBOMCTBA U rpaduK.

BepTukanbHble ¥ TOPU3OHTAIBHBIE ACUMIITOTHI rpadukoB. I'paduku npobHO-
JUHENHBIX (DYHKIIHM.

Tpuronomerpuyeckne (QpyHKIUU, UX CBOWCTBA M rpaduKH; NEPUOJUYHOCTD,
OCHOBHOW MEPUOJ.

[TokazarenbHas GyHKIUS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduk.

Jlorapupmuyeckast QyHKIUs, €€ CBOMCTBA U rpaduK.

[IpeoOpa3oBanus rpadukoB: MmapaieNbHbIA HEPEHOC, CUMMETPUS OTHOCH-
TEJIBHO OCEW KOOPAMHAT U CUMMETPHSI OTHOCUTEIBHO Havajaa KOOPANHAT, CHMMET-
pHUsl OTHOCUTEJIBHO MPSIMOM Y = X, PACTSDKEHHUE U CKATUE BIOJIb OCEN KOOPAUHAT.

Hauana mamemamuuecrkozo ananusa

[Tonsitue o mpou3BogHON (YHKIIMU, PU3UUYECKUI U TEOMETPUUYECKUN CMBICI
MIPOU3BOJHON. YpaBHEHHE KacaTelbHOU K rpaduky pyHkiuu. [IponsBogHbie cym-
MBI, pa3HOCTH, IPOU3BEIEHHUS], YaCTHOTO. [[pON3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuumid. [IpuMeHeHre Npou3BOJHON K UCCIEN0BaHUIO (YHKLIUNA U MOCTPOCHUIO
rpadukoB. IIponsBoaHbie 00paTHON (YHKIMH U KOMIIO3ULIMHA JAHHOW (YHKIUU C
JMHEHOM.

[lonsiTue 06 onpeneneHHOM UHTErpase Kak IMJolaad KpUBOJUHENHOMN Tparne-
uuu. [lepBooOpaznas. @opmyna Hetotona - JlelioHuna.

[Ipumepsl KUCMONB30BaHUS TPOU3BOJHON NIl HAXOXKICHUS HAWJIY4lIero pe-
HIEHWS B TMPUKIAIHBIX, B TOM YHCJE COIUAIbHO-3KOHOMHUYECKUX, 3ajadax.
HaxoxnaeHune ckopoctu A mpoliecca, 3aJaHHOro (GopMysiol win rpaduKoM.
[Tpumeps! puMeHeHus: HHTerpaia B pusuke u reomeTpun. Bropas nmpousBoaHas u
ee (PU3NYSCKUI CMBICIT.

Ypasnenusa u nepasencmea

Pemenne parnmoHanbHbIX, TOKA3aTEIbHbBIX, JOTapU(MUUYECKUX YPABHCHHUHN U



HEpaBEHCTB. Pelenre uppaOHAIBHBIX YPABHEHNM.

OcHOBHBIE MTPUEMBI PEILICHUS] CUCTEM YpaBHEHUI: MOJICTaHOBKa, anredpaunye-
CKO€ CJI0’)KECHHUE, BBEICHUE HOBBIX MEPEMEHHBIX. PABHOCUIBHOCTh YPaBHEHUM, He-
PaBEHCTB, CUCTEM. PellleHne mpoCTEUIINX CUCTEM YPAaBHEHUN C IBYMSI HEU3BECT-
HbIMU. PellieHre cucTeM HEpaBEHCTB € OAHON NEPEMEHHOM.

Hcnonb3oBanre cBOMCTB U rpadukoB (yHKIHMN MPU PEIICHUH YpaBHEHUH U
HepaBeHCTB. MeTon uHTEepBasioB. M300pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHOYKECTBA PEIICHUN YPaBHEHUW W HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CH-
CTEM.

[IpruMmeHeHne MaTEMAaTUYECKUX METONOB JUISl PELICHUs COAEPKATENbHBIX 3a-
Ja4 W3 pas3IMyHbIX OOJacTell HayKHM M MpakTUKU. MHTeprperanus pes3yJbTara,
YYET PeabHbIX OrPAHUYCHUMU.

Kombunamopuxa, cmamucmuxa u meopus 6eposmuocmu

DneMeHTbl KOMOMHATOPUKU

OcHOBHbIE TIOHATHSA KOMOMHATOPUKHU. 3aa4l Ha MOJCUYET YHCia pa3Mellle-
HUI, IEpeCTaHOBOK, coueTaHuil. Penenue 3aia4y Ha nepedop BapuanToB. Popmyna
ounoma HeroToHa.

CaoiicTBa OMHOMUHANIBHBIX KO3 duuueHToB. Tpeyronbauk [lackans.

DneMeHTbl Teopuu BepoaTHOCTe. CoObITHE, BEPOSITHOCTH COOBITHSI, CIIOXKE-
HUE U YMHOXEeHUE BeposTHOCTeH. [loHATHE 0 HEe3aBUCUMOCTH cOOBITUMH. JuckpeT-
Has CIy4yalHas BEJMYMHA, 3aKOH €€ pacrpenencHus. YncIoBble XapaKTEPUCTUKH
JUCKPETHOM cllydailHOM BenuuMHbI. [IoHATHE O 3aKOHE OOJIBIIUX Yuced. DJIEeMEH-
Thl MATEMATUYECKON CTATUCTHKU

[IpeacraBnenrie AaHHbIX (TaOMULBI, IUAarpamMMmbl, rpaduku), reHepalbHas
COBOKYITHOCTb, BBIOOpKA, cpeaHee apudmernueckoe, menuana. [lonsarue o 3agauax
MAaTEMATHYECKON CTATUCTUKH.

Pemenne npakTuyeckux 3a1a4y ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

HcTopust pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN U CTATUCTUKU U
UX POJIb B Pa3IMUHbIX c(hepax 4eIoBEeUECKON KUZHEACSITEIbHOCTH.

[IpaBuna komOuHaTOpuku. Pemenne KOMOMHATOPHBIX 3a1ad. Pazmenienus,
coyeTaHus U nepecraHoBku. bunom HeroTtona u tpeyronpuuk [lackans. Ipuknan-
HBIE 33J1a4U.

Kitaccuueckoe omnpezeneHue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpE-
Ma O CyMMe€ BepOATHOCTeW. Brrumciienne BeposiTHOcTed. lIpukiagneie 3amadn.
[IpencraBiieHre YUCIOBBIX TAHHBIX.

T'eomempus

[IpssmMble W TIOCKOCTH B MpocTpaHCTBE. OCHOBHBIE IMOHATHS CTEPEOMETPUHU
(Touka, mpsiMasi, INIOCKOCTb, TPOCTPAHCTBO).

[Tepecekaromuecs, mapauiesIibHbIE U CKPEITUBAIOIIMECS MPAMBIE. YTOI MEXIY
npsAMBIMA B npocTpaHcTBe. [lepnenaukynsapHocTs npsaMbix. [lapamtensHOCTs M
MEPIIEHAUKYJIIPHOCTh MPSIMOM M IUIOCKOCTH, MPU3HAKU U CBOMCTBA. Teopema o
TpeX NepneHAUKyJspax. [leprneHauKynsp U HaKJIIOHHAss. YTOJI MEXIy NPAMON U
IIJIOCKOCTBIO.

[TapauienbHOCTh TIOCKOCTEN, MEPIEHAUKYJIIPHOCTD TNIOCKOCTEN, MPU3HAKU
Y CBOMCTBA. JIByrpaHHbBIN yroJl, JMHEHHBIN IO IBYTPAHHOIO yIJIA.



Paccrosgnust oT TOUkKM 10 MIIOCKOCTH. PaccTosiHue OT mpsiMOU JI0 TIOCKOCTH.
PaccTostnue mexay napaiellbHbIMH IUIOCKOCTAMU. PaccTosiHne Mexay CKpelu-
BAIOLIMMHUCS IPSIMBIMU.

[TapannensHOe mpoekTupoBaHue. Ilnomans OpTOroHaIbHON NPOEKUUA MHO-
royrojsHuka. M3o0paxkeHre npocTpaHCTBEHHBIX (UTYP.

Mmuororpannuku. Bepmusbl, peOpa, TpaHu MHoOrorpaHHuka. PaszBeprtka.
MHororpaHHble yribl. Bellykiible MHOrOrpaHHHUKU. Teopema Ditepa.

[Ipu3ma, ee ocHoBaHMs, OOKOBbIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTD.
[Ipsimas n HakstoHHas npu3Ma. [IpaBunbHas npusMma. [lapamnenenunen. Kyo6.

[Mupamunga, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTD.
TpeyronpHas nmupamuaa. llpaBunbHas nupamuaa. Y ceyeHHas nupamuia.

Cummetpuu B KyOe, B mapajuiesienuiesie, B npusMe u nupamue. Ilonstue o
CUMMETPHUH B MPOCTPAHCTBE (LEHTpaJIbHAsI, OceBas, 3epKaibHas). [lpumepsr cuMm-
METpU B OKPYKAIOIIEM MHUPE.

CeueHnus ky0a, IpU3MbI, MUPAMU/IBI.

[IpeacraBnenre 0 MpaBUIIBHBIX MHOTOTPaHHUKAX (TeTpa’iap, KyO, OKTadp,
JOJIEKa3Ip U UKOCAdIP).

Tena u noBepxHocTH BpamieHus. L{lunmuHap u koHyc. YcedeHHbIl koHyc. Oc-
HOBaHMeE, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpasyromas, pa3Beprka. OceBble ceye-
HUS U CEUCHUS NTapaliie]IbHble OCHOBAHMUIO.

[lap u cdepa, Ux cedyeHus, KacaTesbHas IIOCKOCTh K cepe.

OO6BeMbl Ten U Iomaan ux noBepxHocreu. [lonarue 06 oobeme tena. OT-
HOIIIEHHE 00bEMOB MOJOOHBIX TEJI.

®opmynel 00beMa KyOa, MPSIMOYTOJIBHOTO Mapajuiesienunea, MpUu3Mbl, I1-
muHApa. PopMynbl 00beMa nMupaMuabl U KoHyca. Dopmyibl IOMAAN TOBEPXHO-
cTel HUIMHIIpa U KoHyca. @opmysibl o0beMa Iapa U mionaan chepsl.
Koopounamsi u éexmopul

[IpssmoyrosibHas (eKapTOBa) CUCTEMa KOOPJUHAT B MpocTpaHcTBe. Dopmy-
Jla pacCTOSHUS MEXKIy IBYMsI TOUKaMU. Y paBHEHUS C(ephl, MITOCKOCTH U MPSIMOH.

Bekropel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. CIlIOXKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3nokeHue BEKTOpa IO HANpPaBICHUSM. YTOJI
MeXy AByMs BekTopamu. [Ipoekuuns BekTopa Ha ock. Koopaunatsel Bektopa. Cka-
JSIPHOE MTPOU3BEJIEHNE BEKTOPOB.

Ucnonb3oBaHrue KOOPAUMHAT U BEKTOPOB MPU PEIICHUH MATEMaTUYECKUX U
MPUKJIAIHBIX 3a]1a4.

Il. TEMATHYECKOE INTAHUPOBAHUE
2.1. OFbEM YUEBHOTI O ITPEJIMETA Y BUJIbl YYEBHOM JESITEJIb-
HOCTHU



Bun yueOHoii padoThl

Oo0vem uacos

|. MakcumanbHbIi 00beM y4eOHOli HATPY3KH 334
- O0s3aTeqIbHAA ayAUTOPHAS HArPY3Ka (ayaIMTOPHBbIE 3aHSA- 230
THS)
B mom uucne:
- YPOKOB 126
- IPpaKTHYeCKHe 3aHATHSA 104
- KOHCYJIbTALNH 6
- BHEAYJIUTOPHASl CAMOCTOsITeJIbHAsI padoTa 98
- paboTa ¢ TeTpaibio; 49
- paboTa ¢ y4eOHUKOM; 49




2.2. TemaTnueckoe NJIAaHUPOBaHMe Y4eOHOro npeamera «MaremaTuka»

HaumenoBanue | Cojaep:kaHue y4eOHOIo MaTepuasa, CaMOCTOSATEIbHASA padoTa 00y4alouUXcs, HC0Jb30BaAHNE AKTHBHBIX O0bem yacoB
pa3/ieJioB M TeM H/WJIM MHTEPAKTHBHBIX ()OPM MpOBeIeHHs 3aHATHH
1 2 3
Pazpnen 1. Bcero — 136
Aure6pa Aynaur. — 96
Camocr. - 40
CopepxaHue yaeOHOro Marepuaa 6
Tema 1.1 1. | Lensie u parmoHaIbHBIC YUCIIA
JelicTBUTE/Ib- 2. | JleiicTBuTENBHBIC YHCITA
Hble YucIa 3. | [IpuOnroxkeHHbIC BBIYUCICHUS
4. | leiicTBUs HaJ NEHCTBUTEILHBIMU YHCIAMU
5. | llpakTHYecKHEe 3aHATHS:
[Ipuemsl ycTHOTO cueTa 2
Tema 1.2. Coneprxkanue y4eOHOro Marepuana 12
Crenennas 1. | Crenens ¢ palliOHANIBHBIM U JIEHCTBUTEIBHBIM MOKa3aTeleM
pyHKmuA 2. | Crenennas (hyHKIHS, €€ CBOWCTBA U rpaduK
3. | B3aumuo oOpatHbie QyHKIIHH
4. | IlpakTHYecKHe 3aHATHA:
PaBHOCHIIbHBIE YpaBHEHHSI 1 HEPABEHCTBA
5. | UppanuonansHbie ypaBHEHUS 4
Copeprkanne ydeOHOro MaTepuana 34
Tena 1.3. 1. | Iloka3zarenbHas (pyHKIMS, €€ CBOMCTBA U rpauKu
IMoka3arenbHasn

u Jiorapupmu-
yeckas (PyHK-
MU

2. | [loka3aTenpHBIC YpaBHEHUS

3. | [Noka3arenbpHBIC HEPABEHCTBA




Tema 1.4. OcHo-
Bbl TPUTOHO-
MeTpHH

4. | Jlorapugmsl. CBoiicTBa norapudmon
5. | decarnunble u HaTypaJIbHBIE JOTapH(PMBI
6. | Jlorapupmuueckas pyHKIUS, €€ CBOWCTBA U TpaduK
7 | IlpakTHYeCKHEe 3aHATHS
PemreHne nokasaTenbHbIX YPaBHEHHMI U HEPABEHCTB
8. | Cucrembl oKa3zaTelbHBIX YPaBHEHUN U HEPABEHCTB
9. | Jlorapudpmuueckue ypaBHEHHS
10. | Jlorapugmuueckue HepaBeHCTBA
11. | IIpeoOpa3oBanue norapu(HMUIECKUX BHIPAKCHUN 10
Cogepxanue yueOHOTo MaTepuana 44

1. | OcHOBHBIE NOHATHUS TPUTOHOMETPHU

2. | Pagmannas mepa yria. BpamarensHoe 1BrKeHHE

3. | CuHyC, KOCHHYC U TAaHTEHC yIiia

4. | OcHOBHbBIE TPUTOHOMETPHUECKUE TOXKIECTBA

5. | ®opmyIbl IPUBEICHUS

6. | ®opmyiBl TPUTOHOMETPHUH

7. | IIpocTeiiniie TPUrOHOMETPUYECKHE YPAaBHEHUS

8. | Tpuronomerpuueckue QyHKIMH CUHYC U KOCUHYC, UX CBOMCTBA U rpaduKu

9. | Tpuronomerpuueckue (GyHKIIMHA TAHTEHC U KOTAHTEHC, UX CBOIMCTBA U rpaduku
10. | O6paTHBIe TpUTOHOMETpHUYECKHE (HYHKIIHA




11. | IpakTHyeckue 3aHsITHE: 16
[Ipeobpa3oBaHre TPOCTEHIINX TPUTOHOMETPUUECKHX BbIPAKCHHIM

12. | ®opmyIbl KOpHEH TPUTOHOMETPUIECKUX (PYHKITHI

13 | Pemienue TpUroHOMETpUYECKUX YpaBHEHUN

14. | UccnenoBaHue TPUTOHOMETPUIECKUX (PYHKIUH

CamocrosTenpHas padoTa o pazaeny 1. 40

Bunbl camocTosTenbHON paboThI ¢ TPYIIION:

- paboTa ¢ TeTpaibio; 20

- paboTa ¢ yueOHUKOM. 20
Pasznea 2. Bcero — 84
MartemaTtuye- AymuT. — 56
CKHIl aHAJIN3 Camocr. - 28

Coneprkanue y4eOHOro Matepuana 22

1. | IlpousBogHo# GyHkimu. Tabauma npor3BOIHBIX.

2. | YpaBHeHHe KacaTeIbHOU

3. | Ilpou3BoaHAas IPOU3BEACHUS
Tema 2.1.

4. | Tlpou3BoaHAas YaCTHOTO
Augppeperiun- 5. | AnddepenunpoBanue ca0xHOW QyHKIUN
aJIbHOe MCYHC-
HeHme 6. | [lpakTHYecKkune 3aHATHS: 12

Beruuciienue npenienoB GyHKIUU

7. | Boruncnenue npou3BoAHbIX 110 Gpopmyrnam nuddepeHmpoBanus

8. | [IpousBoaHas ClIOXKHOU (HYHKIIUU

9. | UccnenoBanue GyHKIMU C TOMOIIBIO TPOU3BOAHOM

10 | Pemennie mpuKiIaIHbIX 3a7a4

Copeprkanne y4eOHOro MaTepuana 22
Tema 2.2. 1. | IlepBooGpa3nas. OCHOBHBIE CBOMCTBA IEPBOOOPA3HON
HNHurerpajibHoe

2. | HeompeneneHHsIit mHTErpa

HCYHUCTICHHuE




3. | OcHoBHbIE (HOPMYITBI HHTETPUPOBAHUS

4. | Onpenenennblii uHTErpai. [lnomaas KpUBOIMHEHHON TpaIleluH.

5. | IlpakTHYecKHEe 3aHATHS: 16
Brrunciienue HeonpeeIeHHOro HHTerpasa
6. | Beruucienue onpeaeneHHOro MHTErpaia
7. | Beruucienue miomaei ¢ oMol HHTErpaia
8. | [IpuMeHeHNe HHTETpala K PEIICHUIO TIPAKTHYECKUX 3a/1a4
Copepxkanue ydeOHOro Marepuana 12
1. | OcHOBHBbIE MOHATUS KOMOUHATOPUKH
2. | DAeMeHTBI TeOpUU BEPOSITHOCTEH
Craructuka
Tema 2.3.
) IeMEHThI Ma- IIpakTH4yecKkue 3aHATH: 3
TeMATHYCCKOi Pemenrie KOMOMHATOPHBIX 3a/1a4
CTATHCTHKH, Pemmenwnie 3a1a4 mo Teopun BEpOSITHOCTH. _
KOMOMHATOPHKA 5. | PenreHne mpakTHYECKHX 3324 C MPUMEHEHUEM JICMEHTOB MAaTEMAaTHUECKON CTATUCTUKA
U Teopus Bepo-
ATHOCTEi CamocrosTenbHas padoTa 1o paszieny 2 28
Bunst camocTosiTensHON pabOThI € TPYIIION:
- paboTa ¢ TeTpajbio; 14
- paboTta ¢ y4eOHUKOM. 14




Paznen 3. Bcero — 108
I'eomeTpust Aymut. — 78
Camocr. -30
Copnepxanue yueOHOro MaTepuana 24
1. | Crepeomerpusi. AKCHOMBI CTEPEOMETPUN
2. | [NapannenbHOCTb NPSAMBIX, IPSAMOM U IJIOCKOCTH
3. | B3aumHoe pacnonoxeHne NpsMbIX B IPOCTPAHCTBE
4. | INapaynenbHOCTh TUIOCKOCTEH
5. | Terpasap u napamienenumnen
Tema 3.1. llps- >
6. | IlepneHIUKYISAPHOCTD MPSIMOM M TUIOCKOCTH
Mble H IJI0CKO-
CTH B MPOCTPAaH-
7. | [lepneHauKymsip ¥ HAKJIOHHAs
CTBe
8. | IlepneHIUKYISAPHOCTD TIOCKOCTEH
9. | IpakTHYecKune 3aHATHS 8
Pemienue 3a/1a4 ¢ MCMOJIb30BAaHUEM CBOWCTB MapauleIbHBIX IPSIMBIX B IPOCTPAHCTBE
10 | Pemenwne 3a1a4 ¢ mpuMEHEHHEM NPU3HAKA APAIDIETBHOCTH IIOCKOCTEH
11 | Pemenwue 3a7a4 ¢ MpUMEHEHHEM TEOPEMBI O TPEX TEPICHIUKYIISPax
12 | M306paxeHne NpoCTpaHCTBEHHBIX (UTYP
CogepxaHue yaeOHOTO MaTepuana 12

Tema 3.2. MHo-
rOrpaHHUKH

1.

[TonssTne MHOTOrpanHuka. [Ipuzma

2.

IIupamua.




[IpaBuBbHBIE MHOTOTPAaHHUKHU

4. | IIpakTHyecKue 3aHATHA: 6
Ceuenue ky0a, IPU3MBbI
5. | Ceuenue nupamusl. Pemenue 3anau
6. | Pemenue 3amay crepeoMeTpuu
Cogepxanue yaeOHOT0O MaTepuaa 12
1. | Hunmunanp
2. | Konyc
3. | Chepa
Tema 3.3. Tena
BpallleHMs1 4. | TlpakTHYecKHe 3aHATHIA: 8
OceBble CEUEHUS U CEUCHHUS MapaljielIbHble OCHOBAHUS
5. | ap u cdepa, ux ceuenus
6. | Beiuncnenue miomazei noBepxXxHoCcTel, ce4eHni, 00bEMOB Tell BpallleHUs
7. | Pemienue 3aa4 Ha CeUeHUs LIUJIMHIPA U KOHYyCa
Cogepxanuie yaeOHOTO MaTepuana 18

Tema 3.4. O0ne-
MBI TeJ

1. | O6beM npsAMOYTONbHOTO Napajuleenune1a
2. | O0beM NpsiIMOM NMPU3MBI U LIUITUH]IPA

3. | OO0beM HaKIIOHHOW MTPHU3MBI

4. | O6beM nupaMuIbl U KOHyCa




O06mwem mapa

IIpakTHyeckue 3aHATHA: 8
Pemenue 3a1a4y crepeoMeTprn Ha HaX0XkJIeHHE 00HEMOB MHOTOTPAaHHUKOB
Tema 3.5. Bek- Cogepxanue yaeOHOT0 MaTepuana 12
TOPBI B IIPO-
CTPaHCTBe
[TonsiTre BeKTOpa B MPOCTPAHCTBE
JlencTBHE C BEKTOpaMU
KomrutanapHbie BEKTOPBI
KoopauHaTsl TOUKH U KOOPAUHATHI BEKTOpa
CkaisipHO€ ITPOU3BEIEHNE BEKTOPOB
JBro>xeHus
IIpakTHyeckue 3aHATHA: 6
Pemienue npocreimx 3aaa4y B KOOpAMHATAX.
Hcnonb30BaHre BEKTOPOB MIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH
Pemrenue 3agad Ha IBUKCHUE
CamocTosTenpHas padoTa 1o pa3aeny 3 30
Buasl camocTosTeNnbHOM pabOThI ¢ TPYIIION:
- -paboTa ¢ TeTpaibio; 15
- paboTa ¢ yueOHHUKOM. 15
Bcero ayniuTopHBIX 3aHATHI 230
BHeayauTopHasi camocTosiTeJIbHAs padoTa 98
KoncyabTanumn 6
Bcero 334




I1l. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE OBPA3OBATEJIbHOM JEATEJbHOCTH
3.1.YYEBHO-METOANYECKOE OBECIIEYEHUE

OcHOBHbBIE MCTOYHUKH

1. Amumos II. A. u ap. Maremartuka: anreOpa 1 Hadajia MaTeMaTHIECKOTO aHa-
nmn3a, reoMeTpusi. Anrebpa M Hayaiaa MaTeMaTHIeCcKOoro aHam3a (6a30BbId U
yriyoneHHbiit ypoBan).10—11 kmacesl. — M., 2018.

2. Aranacsa JI.C. 'eomerpust: Yueonuk g 10 -11 k. oOmeoOpazoBar. ydpe-
xnenuit /J1.C. Atanacsa, B.®. byry3os, C.b. KagomiieB — M.: [Ipocsemnienue,
2018. -206c¢.

I[OHOJIHI/ITeJILHLIe HCTOYHHUKH

1. A.I'. MopakoBud. Anrebpa u Hadana aHanu3a 10 -11x01.: 3amagauk. Yactel, 2
(6a3oBbIit ypoBens) /A.I'. Mopakosuy, JI1.O. lenuiiesa, T.A. Kopemikosa.-
M.: Muemosuna, 2018.-271c.

2. A.I'. Mopakosuu. AnreOpa u Hadana aHanusa. 10 -11 ki.: yueObnuk. Yacts 1,2
(6a3oBbIit ypoBenb) /A.I. Mopakosuy, JI.O. [lenumera, T.A. Kopenikona .-
M.: Muemosuna, 2018.-375c.

HNuTepHer-pecypcesbl

www. fcior. edu. ru (MudopmanmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTe-
puabl).
www.school-collection. edu. ru (Exunas komnexkiuu mudpoBbIx 00pa3oBaTeIbHBIX

PECYpPCOB).



3.2. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Peanu3arus nmporpammsl ipeamMera «MaTemMaTHKa» TpeOyeT HaTuIus y9eOHOTO
kaOuHeTa «MaTemaThukay.
O6opynoBanue yueOHOTO KabuHeTa «MaTteMaTuka:
TexHu4eckue cpeacTBa 00yUSHUS:
-KOMIIBIOTEP C JINIICH3UOHHBIM MMPOTPAMMHBIM 00ECIICYCHUEM;
-TEeTICBU30D.
Harnsaasie mocoous:
-KOMIUIEKTHI YI€OHO-HATIISIHBIX TOCOOUH IO pa3aesiaM JUCITUTUTHHBL,
-y4eOHO-METOANYECKII KOMIUIEKC «MaTemaThkay;
-OubMoTeuHbIN (HOHI.
Crenmanmu3upoBaHHas MeOECITb:
-110CaI0YHbIE MECTA M0 KOJUYECTBY 00YUaIOIIUXCS;
-pabodee MeCTO TperoaBaTes;

-10CKa.



IV. KOHTPOJIb 1 OIIEHKA PE3YJbBTATOB OCBOEHMUS IIPE/-

META

KOHTpOJIl) H OICHKA PC3YJIbTATOB OCBOCHMA IIPCIAMCTA OCYHICCTBIIACTCA

IpernoaaBaTcjicM B IIPOLCCCC IMPOBCACHUA TCCTUPOBAHNUA, YCTHBIX U ITMCbMCHHBIX

OTBCTOB CTYACHTOB Ha BOIIPOCHI, 4 TAKKE BBIIIOJIHCHHA 06y‘{aIOHII/IMI/ICSI Hp06JICM-

HO-II0O3HAaBaTCJIBHBIX Sa,Z[aHI/If/'I.

Pe3yabTaThl 00y4yeHusi (0CBOEHHbIE
YMeHHs, YCBO€HHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH pe-
3yJIbTATOB 00y4eHMsI

1

2

JIMYHOCTHBIX:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM O Ma-
TEMATHUKE KaK YHUBEPCAIBLHOM SI3bIKE
HayKH, CPEJCTBE MOJACIMPOBAHUS SIBICHUM
Y TIPOIIECCOB, UJIESIX U METOJIaX MaTeMaTH-
KH;

IIPOBCPKaA U OLCHKA IMPABUJILHOCTH BBIIIOJIHC-
HUA HpO6JICMHO-HOSH&B&TGJ’ILHBIX 3a,Z[aHI/Iﬁ

IMOHUMAaHUE 3HAYNMOCTH MaTEMATHUKH I
Hay4YHO-TEXHUYECKOT0 Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIEHUS K MaTe-
MAaTHKE KaK K 9acTU OOIIeYeIIOBEYECKOU
KYJBTYpPBhI U€pe3 3HAKOMCTBO C UCTOpUEH
Pa3BUTHUSI MATEMATUKH, SBOJTIOIIUEH
MaTEeMaTHUYCCKUX UCH;

YCTHBIM OIIPOC

pa3BHUTHE JIOTHYSCKOTO MBIIIUICHUS, TIPO-
CTPAHCTBEHHOT'O BOOOPaKCHHMSI, aJITOPHUT-
MHYECKON KYJIbTYPhI, KPUHTHYHOCTH MBIIII-
JICHUS HA YPOBHE, HEOOXO0IUMOM JUIsl OY-
nyiie npodeccnoHaabHON ASATSIbHOCTH,
JUTSI TIPOIOJKCHUS. 0Opa30BaHUs U CaMo-
oOpa3oBaHus;

KOHTPOJIb BBITIOJIHEHHSI IPOOJIEMHO — ITO3HA-
BaTEJIbHBIX 3aIaHUH, TPOBEPKA MPABHIIHHO-
CTH 3aIIOJIHEHUS TaOJIHI]

OBJIAJICHUE MaTEeMAaTUYECKUMH 3HAHUSIMHU U
YMEHUSMH, HEOOXOAUMBIMH B T10-
BCEIHCBHOMW KHU3HH, JISI OCBOCHHUS CMEK-
HBIX €CTECTBCHHOHAYYHBIX JTUCIUTIINH U
JTUCITUTUINH TPpOo(eCCHOHATBHOTO MHKJIA,
JUISl IOJTydeHHUs 00pa3oBaHus B 00J1aCTsX,

MPOBEpPKa MOJTOTOBKH COOOIIECHHM, YCTHBIN
Ompoc




He TpeOyronuX yriyOJeHHOW MaTeMaTH-
YECKOU MOJATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBa-
HHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha TIPOTSHKEHUM BCEHM JKU3HU; CO3HATEJIb-
HOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa3o-
BaHMIO KaK YCJIOBUIO YCIICIIHOM Tpodec-
CHOHAJILHOU M OOIIECTBEHHOM JEATEIHLHO-
CTH;

IIPOBEPKA U OLIEHKA ITPABUJIBHOCTH BBINOJIHE-
HUS TPOOJIEMHO-TIO3HABATEIbHBIX 3aJJaHUMH,
YCTHBIN OIPOC

TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSI-
TEJIbHOM TBOPYECKOW U OTBETCTBEHHOU
NEATENbHOCTH;

YCTHBIN ONPOC, 3alIMTA TOKIa1a

TOTOBHOCTh K KOJIJIEKTUBHOW paboTe, co-
TPYJIHUYECTBY CO CBEPCTHUKAMH B 00pa-
30BaTeNIbHOM, OOIIECTBEHHO TMOJE3HOM,
y4eOHO-HUCCIIeIOBATEIbCKOM, MTPOSKTHOU U
OPYTUX BUJAX AEATEIbHOCTH,

paboTa B MUHU-TPYIITIAX

OTHOIIEHUE K TpodecCHOHATBLHON mes-
TETLHOCTH KaK BO3MOXXHOCTH YYacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY-
TApCTBEHHBIX, OOIIEHAITMOHANBHBIX TIPO-
Oem;

OIICHKA TIPABUIIHHOCTH BBITIOJTHCHHSI TIPO-
OJIEMHO-TIO3HABATEIBLHBIX 3aIaHUMN

MeTtanpeaMeTHBIX:

YMEHHUE CaMOCTOSATEIBHO ONPEIEIISTh LN
JNEATEIBHOCTA U COCTABIISATH I1JIaHbI
HNEATEIBHOCTH;  CaMOCTOSITEJIBHO  OCY-
LIECTBJIATh, KOHTPOJIMPOBATh U KOPPEKTHU-
pOBaTh JNEATEIBHOCTD; HCIOJIb30BaTh BCE
BO3MOYKHBIE PECYPCHI JJIs1 JOCTUAKEHHUS MO-
CTaBJICHHBIX LEJEN M peaju3aluu IJIaHOB
NeATEeIbHOCTH;, BBIOUPATh YCIEIIHBIE CTpa-
TETUM B PA3JIMYHBIX CUTYalIUX;

YCTHBIN OIIPOC

YMEHHE MPOTyKTUBHO OOIIATHCS U B3aH-
MOJICMCTBOBAThH B MPOIIECCE COBMECTHOM
JCATCIIEHOCTH, YYUTHIBATH ITO3UIUH JIPY-
T'UX YYaCTHUKOB JACSITEIBHOCTH, YD (DHeK-

YCTHBIM M IIMCBMEHHBIN OIIPOC




THUBHO pa3pemniarb KOHQIUKTHI;

BJaJICHUE HaBbIKAMHM  II03HABATEJILHOM,
yueOHO-HCCIIEIOBATENIbCKON U MPOEKTHOM
NESTENBHOCTH, HaBbIKAMU  pa3pelieHUs
npo0sieM; CHOCOOHOCTh M TOTOBHOCThH K
CaMOCTOSTENIbHOMY TIOMCKY METOJOB pe-
IIEHUS TPAKTUYECKUX 3a7a4, TPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

OLICHKA BBITIOJTHCHMA HpO6HCMHO-
II03HAaBaTCJIbHBIX Sa,ﬂaHI/Iﬁ

TOTOBHOCTb U CIIOCOOHOCTB K CaMOCTOSI-
TeIbHON MH(POPMAITIOHHO-
MO3HABATEIBHOMN EATEIHHOCTH, BKIIOYAs
YMEHHE OPUEHTHUPOBATHCA B PA3IMUHBIX
MCTOYHUKAX HHPOPMAINH, KPUTHIECCKH
OLIEHUBATh U UHTEPIPETUPOBATH UH(DOP-
MaIUIO, OJYyYaeMyI0 U3 pa3IndHbIX UC-
TOYHUKOB;

TECTUPOBAHUE

BJIAACHHUC SA3BIKOBBIMH CPCACTBAMH: YMC-
HHC JACHO, JIOTUYHO 1M TOYHO HU3J1ararb
CBOIO TOYKY 3pPCHH:A, HCIIOJIBb30BATb aAICK-
BAaTHBIC A3BIKOBLIC CPCACTBA,

OLICHKA BBITIOJTHCHHA HpO6JI€MHO-
ITI03HaBaTCJIbHBIX 3a,ZIaHI/If/'I

BJIQJICHUE HABBIKAMU ITO3HABATEJIILHOU pPe-
(hbrekcuu Kak OCO3HaHMS COBEPIIIAEMBbIX
JNEUCTBUM Y MBICTIUTEIIBHBIX MPOLIECCOB, UX
pEe3yJIbTaTOB U OCHOBAHUM, TPaHUII

CBOETO 3HAHMS U HE3HAHUS, HOBBIX MO3HAa-
BaTEJbHBIX 3a7a4 U CPEACTB JJISI UX
JIOCTHIKCHMUS;

YCTHBIM WM IMUCbMEHHBIN ONPOC

LIEJICYCTPEMJIEHHOCTh B MOUCKAX U MPUHS-
THUU PEIICHHH, COOOPa3UTETLHOCTh U
WHTYHULMSA, Pa3BUTOCTh ITPOCTPAHCTBEHHBIX

MPEICTABICHH; CIOCOOHOCTH BOCIIPUHU-
MaTh KpacoTy U TapMOHUIO MUPA;

OLICHKA BBITIOJTHCHUA HpO6J’I€MHO-
ITI03HAaBaTCJIbHBIX SaI[aHI/Iﬁ

IIpeaMeTHbIX:

c(OpMHUPOBAHHOCTD MPEACTABICHUI O Ma-
TEMAaTUKE KaK 4aCTH MUPOBOU KYJbTYpPbI U

OILICHKA BBITIOJTHCHUA HpO6H€MHO -




MECT€ MaTeMaTUKH B COBPEMEHHOU IMBU-
JIA3aIUH, CIIoco0ax OIKMCAHUS SBICHHUMN
peaJbHOr0 MHUpa Ha MaTeMaTHYECKOM SI3bI-
Ke;

ITO3HAaBAaTCJIBbHBIX SaHaHI/Iﬁ

c(hOpMHUPOBAHHOCTH TIPEICTABICHUNA O Ma-
TEeMaTUYECKUX MOHATHUSIX KaK BayKHEM-
IUX MATEMATUYECKUX MOJEISIX, O3BOJIS-
IOIIKMX OMHUCHIBATH U U3y4aTh Pa3HbIC MPO-
IIECCHI U SBJICHUSI; TOHUMAaHHE BO3MOXKHO-
CTH aKCHOMATUYECKOTO MOCTPOEHUS MaTe-
MaTUYECKUX TEOPUil;

YCTHBIN OIIPOC

BJIaACHUC MCTOJaMH O0Ka3aTCIILCTB M all-
TOPUTMOB PpCUICHUA, YMCHHUC UX IIPHUMC-
HATH, IIPOBOJAHUTL HJOKA3aTCIIBHBIC PACCYIK-
ACHUS B XOAC pCHICHUA 3a/1a4;

TCCTUPOBAHHC, MaTeMaTUYCCKUU JUKTaHT

BJIaJICHUE CTAaHAAPTHBIMU [IPUEMAMU pe-
LIEHNS PAallMOHAIBHBIX U UPPALlMOHAIb-
HBIX, [I0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTO-
HOMETPUYECKUX YPABHEHU U HEPABEHCTB,
UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOM-
MIBIOTEPHBIX NPOTPAMM, B TOM YMCIIE TS
ITIOMCKA IIyTHU PELICHUS U WUTKOCTPALUN
pelIeHns YpaBHEHUM U HEPABEHCTB;

YCTHBIN OIpoC,

c(OPMHUPOBAHHOCTh TMPEACTABICHUN 00
OCHOBHBIX MOHITHUAX MATEMAaTHUECKOT'O
aHaJlM3a M UX CBOMCTBAX, BJIAJECHHUE yMe-
HHUEM XapaKTEepPHU30BaTh IMOBeACHUE (PYHK-
WM, UCIIOJIb30BAHUE TMOJYUYCHHBIX 3HAHUMU
JUUIs1 ONTUCAHUS M aHAJIM3a PeaibHbIX
3aBUCUMOCTEH;

YCTHBIA ONPOC, 3alUTa JOKIJIAI0B

BJIAJICHHUE OCHOBHBIMH MOHATUSMHU O ILIOC-
KHX U IPOCTPAHCTBEHHBIX F€OMETpUYE-
CKHX (pUTrypax, UX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUS PACIIO3HABAThH
reoMeTpuyeckue (pUrypel Ha yepTexax,
MOJENAX U B PEAIBHOM MUPE; IPUMEHEHUE
M3YYEHHBIX CBOMCTB r€OMETPUUYECKUX (hU-

(bpOHTANIBHBIN OMPOC




ryp 1 GopMyI JIJIsl pEelIeHHs] TeOMeTpHrYe-
CKHX 3aJlay ¥ 3a7a4 C MPaAKTUYECKUM CO-
JIep>KaHUEM;

c(hOpMHUPOBAHHOCTH MIPEICTABICHUN O
MPOLIECCAX U SIBJICHUSAX, IMEIOIINX BEPO-
ATHOCTHBIN XapakTep, CTATHCTHYECKUX 3a-
KOHOMEPHOCTSX B PEAIbHOM MHUPE,
OCHOBHBIX MOHATHSIX 3JIEMEHTAPHON TEO-
pUH BEPOATHOCTEW; YMEHUM HAXOIUTh U
OLICHMBATb BEPOSITHOCTH HACTYIUICHHS CO-
OBITHI B IPOCTEUIINX MPAKTUYECKUX
CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4allHbIX BEJINYMH;

OIICHKA BBITIOJIHCHHS TTPOOJIEMHO-
MO3HaBaTEIbHBIX 3aaHUI

BJIAJICHUEC HABBIKAMH MCIIOJIb30BAHUSA TO-
TOBBIX KOMIIBIOTEPHBIX IPOTPaMM MpU
pELICHUH 3a1a4.

MMICHbMEHHBIN OIPOC




