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Pabouast mporpamma mo marematuke 10 — 11 knacc ba3oBblii ypOBEHB) COCTaBIE€HA C YYETOM:

1. COopnuka pabounx mporpamm. Anredpa u Hadaiga MmaTeMaTu4aeckoro anainusa. 10—11 kmacchr :
yue0. mocobue s 001eoopa3oBar. opranu3anuii : 6a3oBsiid U yriuyomn. yposau / [cocT. T. A.
Bypmuctposa]. — 2-e u3z., nepepad. — M. : [Ipocsemenue, 2018.

2. Coopnuka padouux mnporpamm, I'eomerpus 10-11 kmaccel: yueb. mocodue sl yaurenei
o0mieo0pa3oBar. opranu3anmii: 6a30BbIii U yriryo. ypoBuu/ coct. T.A. BypmucrpoBa— M.:
[Ipoceemenue,2018.

3. YMK C.M. Huxkonbckoro «Anredpa u Hayana ananuzay, 10, 11 kiacc.

4, YMKJIL.C. Aranacsna «['eomerpusi», 10-11 kmacc

@DenepanbHblil 00pa3oBaTeNbHBINA CTAaHAAPT YCTAHABIMBAET TPEOOBAHUSA K PE3y/IbTaTaM OCBOCHUS
00y4aroImuMUCs OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI.

Kypc marematuku 10-11k1acc HaneneHn Ha obecnieueHne peaau3aniuu 00pa3oBaTebHBIX
Pe3yIbTaTOB, €T BO3MOXHOCTD TOCTH)KEHUS TPEX TPYII 00pa30BaTEIbHBIX PE3YIbTATOB:

1. Tlnmanupyemblie pe3yiabratbl ocBoeHusi QOIl (1uYHOCTHBIE, MeTanpeAMeTHbIe U
NnpeJIMeTHbIC) Ha YPOBHe cpeaHero ooOmero oodpa3oBaHusi «Maremaruka: ajaredpa M Havyaja
MATeMaTHYeCKOr0 aHAJIN3a, FeoMeTPHUsD

JIn4HOCTHBIE pe3y/IbTaThl:

-OpHeHTanus 00yJaroIUXCs Ha pean3alliio TTO3UTUBHBIX KU3HEHHBIX MEPCIIEKTUB, HHUIIUATHBHOCTb,
KpPEaTHBHOCTb, TOTOBHOCTh U CHOCOOHOCTH K JINWHOCTHOMY CaMOOIIPEENICHUI0, CIOCOOHOCTh CTaBUTh
LEJIA ¥ CTPOUTH KU3HEHHBIC TUIAHBL;

-TOTOBHOCTb U CLIOCOOHOCTh O0YYAIOLINXCSl K CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBHUHU C
00I1IeYeTIOBEYECKIMMH [IEHHOCTSIMU M HJIeallaMH I'PakKTaHCKOTO OOIIeCTBa,;

-HPaBCTBEHHOE CO3HAHUE U [TOBEJICHHE HA OCHOBE YCBOCHHUS O0II€YeIOBEYECKUX LIEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS U TIOBEJICHUS B TIOJHMKYIHTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
JMAJIOT ¢ APYTHUMH JIIO/IbMH, TIOCTUTaTh B HEM B3aMMOIIOHUMAHU, HAXO0AUTh O0IIUe eI U
COTPYAHUYATH ISl KX JIOCTHKCHUS;

-IPUHATHE TYMaHUCTUYECKUX [IEHHOCTEH, OCO3HAaHHOE, YBRXKUTEIBHOE U 100pOoXkKenaTeIbHOe OTHOIIEHUE
K JPyrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

-pa3BUTHE KOMIETEHIUI COTPYJHUYECTBA CO CBEPCTHUKAMMU, J€TbMHU MJIA/ILIET0 BO3pacTa, B3pOCIbIMU B
o0pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNIbCKON, MPOEKTHONW U APYTUX BUAAX
JesITeTbHOCTH.

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAYYHO-TEXHHUUYECKOMY TBOPUECTBY, BilaJIeHUE JOCTOBEPHON MHPOpMALIUEH 0 mepe1oBbIX
TOCTIDKEHHSIX M OTKPBITHSX MUPOBOM U OTEYECTBEHHON HAyKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX
00 ycTpoiicTBe MHUpa U OOIIECTBa;

-TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha IPOTSKEHUH BCEH
KHU3HH; CO3HATEIbHOE OTHOIIEHUE K HEMIPEPHIBHOMY 00pa30BaHMIO KAaK YCIOBHIO YCTICHIHOM
po¢eCCHOHAIIBHON 1 0OIIIECTBEHHOMN JESTEIHLHOCTH,

-0CO3HaHHBIN BbIOOp Oyaymie mpodeccun Kak myTh U CIIOCO0 peaan3aluyi COOCTBEHHBIX KU3HEHHbBIX
TUTAHOB;-TOTOBHOCTH OOYYAIOIIMXCS K TPYIOBOH MPO(DHECCHOHALHON ASITEThHOCTH KaK K BO3MOKHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;
-IOTPEOHOCTH TPYAUTHCS, YBOKEHHE K TPYAY H JIOASIM TPY/a, TPYAOBBIM JOCTHKEHUSIM,
JT00pOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K Pa3HBIM BHJIaM TPYJOBO IeATEILHOCTH;
-TOTOBHOCTH K CaMOOOCITY)KHBaHHUIO, BKJITFOUasi 00y4YCHHE M BBITIOJTHEHUE IOMAITHUX 00s3aHHOCTEH.
-pu3rgecKoe, IMOIMOHATEHO-TICHXOJIOTHIECKOE, COIMATBHOE OJIAarONoIyqrne 00yJaromuXcs B )KU3HA
00pa3zoBaTeNbHON OpraHU3alMK, OLTYIIEHUE TEThbMH OE30MTaCHOCTH U IICUXOJIOTHYECKOro KoMdopTa,
MH(OPMAaLIMOHHON OE30MaCHOCTH.

MeranpeamMerHbie

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

BbInyCKHUK HAy4YUTCS:



-CaMOCTOSATEIILHO ONPEIEINISTh 1IEJIH, 3a/1aBaTh NapaMETPhbl U KPUTEPUH, I10 KOTOPHIM MOKHO ONPEEIHUTh,
YTO LEJb JOCTUTHYTA,

-OlLIEHUBATh BO3MOJKHBIE MMOCIICICTBUS JTOCTHKECHUS TTOCTABIICHHOU 1IEJH B IS TEIBHOCTH, COOCTBEHHOM
KHU3HU U J)KU3HU OKPYKAIOIIHUX JII0/IeH, OCHOBBIBAsICh HA COOOPAXKEHUSX STUKU U MOPAJIH;

-CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON AEATEILHOCTH U KU3HEHHBIX
CUTYyalUsX;

-OlLIEHUBATh PECYPCHI, B TOM YHUCJIC BPEMS U IPYTHe HEMaTEepHAIbHBIC PECYPChI, HEOOXOAUMBIE JITIS
JNOCTH>KEHHSI IOCTABJIICHHOMN LEJIH;

-BBIOUPATH MYTh JOCTUKEHUS LU, NIAHUPOBAThH PEIICHHE MOCTABICHHBIX 3a/1a4, ONTUMU3HUPYS
MarepualbHble U HEMATEpUaAIbHbIE 3aTPAThI;

-OpraHu30BBIBaTh 3PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTUKCHHSI IIOCTABJICHHOM 1IETIH;
-COIIOCTABJIATh MOJYYEHHBIN pe3ybTaT ACSITEIBHOCTH C TOCTaBICHHOM 3apaHee LEIbIO.
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

BbINyCKHUK HAY4YUTCS:

-MCKaTh M HaXOUTh O0OOIIEHHBIE CIIOCOOBI PEIICHUS 33/1a4, B TOM YHUCJIE, OCYIIECTBISATh Pa3BEPHYTHIN
nH(OPMAaLIMOHHBIN TIOUCK U CTAaBUTh HAa €0 OCHOBE HOBbIE (YueOHbIC U TO3HABATEIIbHBIC) 3a/1a4H;
-KPUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH MH(OPMALIUIO C PA3HBIX MO3UIIUN, pacliO3HABAThH U
(bukcupoBaTh NPOTUBOPEUUS B UHGOPMAITMOHHBIX HCTOYHUKAX;

-MCIOJIb30BaTh PA3IMYHbBIE MOJIETTbHO-CXEMAaTHUYECKUE CPENICTBA VISl TIPEJICTABIICHUSI CYIIIECTBEHHBIX
CBSI3€i U OTHOIICHUH, a TAK)Ke TPOTUBOPEUHIL, BHIIBICHHBIX B MHPOPMAIIHOHHBIX UCTOYHHKAX;
-HaXOJUTh U IPUBOJIUTH KPUTUUECKHUE APTYMEHTHI B OTHOIICHUH JICUCTBUH U CYXICHUHN APYTOro;
CHOKOWHO M Pa3yMHO OTHOCHUTHCSI K KPUTUYECKUM 3aMEUYaHUSIM B OTHOILIEHUN COOCTBEHHOT'O CYXACHHUSI,
paccMaTpuBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

-BBIXOJIUTH 32 PAMKH Y4€OHOTO MpEeMETa U OCYIIECTBISATH IeJIeHANPABIICHHBIN MOMCK BO3MOKHOCTE M
IUISL IMAPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS;

-BBICTPaUBaTh UHIUBUIYaIbHYIO0 00pa30BaATEIbHYIO TPACKTOPHIO, YUUTHIBASL OTPAHUUYEHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYUCHUS,

-MEHSTh U yJIepKUBATh Pa3HbIC O3ULIUU B I03HABATEIILHOU IE€ATEIbHOCTH.

KoMMyHuKaTHUBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA

BbInyCKHUK Hay4uTCH:

-OCYIIECTBIISITH JCJIOBYI0O KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTenbHON OpraHu3aluy, Tak U 3a ee IpeesiaMu), MoAOUpaTh MapTHEPOB A AETOBOU
KOMMYHUKAITUU UCXOJIS U3 COOOPaKEHUM PE3yIbTaTUBHOCTH B3aUMOICHCTBHUSI, a HE TUYHBIX CUMIIATHH;
-TIpY OCYIIECTBIECHUH IPYNIIOBON PabOTHI OBITh KaK PYKOBOAMUTENEM, TaK U YWICHOM KOMAaH/]Ibl B Pa3HBIX
poiisix (TeHepaTop ujen, KpUTUK, UCTIOTHUTEIb, BRICTYMAOIINHN, SKCIIEPT U T.11.);

-KOOPJAUHUPOBATH U BBIMOIHATH pad0OTy B YCIOBUSAX pealbHOr0, BUPTYAIBHOTO U KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

-pa3BepHYTO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOIB30BAHUEM a/IeKBAaTHBIX (YCTHBIX U
MMUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

-pacno3HaBaTh KOH(JIUKTOT€HHBIE CUTYAIlH U IPEIOTBpaIaTh KOH(PIUKTHI 10 UX aKTUBHOM (asbl,
BBICTPAMBATh JCJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OLIEHOYHBIX
CYKJICHUU.

IIpeaMeTHbIE pe3y/bTATHI.

¢ BJIQACHUC MCTOAaMHU NOKA3ATCIBCTB U aJITOPUTMOB PCHICHUA; YMCHUC UX NPHUMCHATH ITPOBOAUTDH

JI0Ka3aTelbHEe PACCYXKIECHUS B XOJI€ PEIICHUS 3a/1a4;
C(OPMHPOBAHHOCTh MPEJCTABICHUH O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MpPH OOOCHOBAHUU
MaTeMaTHYeCKUX YTBEPXKJIEHUH U POJIM aKCHOMATHUKH B MPOBEICHUH JAETYKTUBHBIX PACCYKICHUII;
c(OPMHPOBAHHOCTh MOHATHIHOTO ammapara 1Mo OCHOBHBIM pa3jieiaM IpeaMeTa MaTeMaTuka: ;
3HAHUN OCHOBHBIX TeopeM, (GOpMyNl U YMEHMSI UX MPUMEHSATh; YMEHHUS JOKa3bIBaTh TEOPEMBI U
HaXO/IUTh HECTaHIapPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

c(OpPMUPOBAHHOCTh YMEHHUI MOJEIHUPOBATh pealbHbIE CUTYallUH, HCCIENOBaTh MOCTPOEHHBIE
MOJIENN, UHTEPIPETUPOBATH MOJYyYEHHBIH PE3YIIbTAT;

paboTaTh C€ MaTeMaTHMYeCKUM TEKCTOM (CTPYKTypUpOBaTh, U3BJIEKaThb HEOOXOAUMYIO
nHpOpMaIMIO), TOYHO M TPAMOTHO BBbIpaXaTh CBOM MBICIM B YCTHOW W IMUCHBMEHHOW peuw,
MPUMEHSIS MaTeMAaTUYECKYI0 TEPMUHOJIOTMIO UM CHUMBOJIMKY, HCIOJB30BaTh Pa3jMuYHbIE SI3bIKU
MaTeMaTHKH (CIIOBECHBIN, CUMBOJIMUYECKUH, rpaduyeckuii), 000CHOBBIBATh CYXJIEHUS, IPOBOAUTH



KJIaCCU(UKAIINIO, TOKA3bIBATh MATEMATUYECKUE YTBEPIKICHUS;BIAICTh CTAHIAPTHBIMHU TPUEMaMHU
pelieHus palMOHaIbHBIX u UppalMOHATIbHBIX, MOKa3aTelbHbIX, CTETICHHBIX,
TPUTOHOMETPHUYECKUX YPaBHEHHW W HEPABEHCTB, WX CHUCTEM; HCIOIb30BaTh T'OTOBBIC
KOMITbIOTEPHBIE MPOTPaMMbl, B TOM YHUCIIE JJIsl TIOUCKA MYTU PELIECHUS U WUTIOCTPALMK PeIeHUs
YPaBHEHUH U HEPABEHCTB

*  0J11 ClIenviX U C1a008UOAUUX 0OVUAIOUWUXCL:

® gnadenue NPAGUIAMU 3ANUCU MAMEMAMUYECKUX DOPMYI U CHEeYUANbHbIX 3HAKO8 pelbeqhHO-
moueunol cucmemsl 0003uavenuil JI. bpaiiis,

® glaodeHue MAaKMuUiIbHO-0CA3AMENbHLIM CHOCOOOM 00Ce008aHU U BOCHPUAMUSL  PellbehHblX
U300pasicenuti npeomemos, KOHMYPHbIX U300PANCEHUL 2e0MeMPUIeCcKUX pueyp u m.n.;

® yMeHue yumamo peivedHvle 2papuru INeMeHMapPHbIX GYHKYUL HA KOOPOUHAMHOU NIOCKOCMU,
NPpUMEHAMb CneyualbHble NPUCNOCOOIeHUs 015 pelbeh)HO20 YepueHus,

® gnadenue OCHOBHLIM (QYHKYUOHALIOM NPOSPAMMbL He BU3VAIbHO20 OOCMYNAd K UHGOpMaAyuu Ha
skpane IIK, ymeHue  ucnonv3osamv  NepcoHANbHble  MUGIOmMexHuuecKkue  cpeocmea
UHDOPMAYUOHHO-KOMMYHUKAYUOHHO20 OOCMYNA CIeNbIMU 00VUAIOUUMUC,

® 0713 00YYAIOWUXCSL C HAPYULEHUAMU ONOPHO-08UAMENTbHO20 ANNAPAMA.:

® glaoeHue CNeyuanbHbIMU KOMNbIOMEPHLIMU CPEOCMEamMu NnpeocmasienHus U aHamu3a OaHHbIX U
VMeHUe UCNONb306aMb NEPCOHANbHbIe Cpeocmea O00Cmyna ¢ yuemom oOsucamenvHulx, Peue
08U2AMENILHBIX U CEHCOPHBIX HAPYUICHULL

® yMeHue UCNONb308aMb NEPCOHANbHblE cpedcmea docmyna.”.

Kypc reomerpun 10-11kmacc HaieneHn Ha oOecrieueHue peann3alnun 00pa3oBaTelIbHBIX PE3yIbTAaTOB,
Jla€T BO3MOXKHOCTB JIOCTHXKEHHUS TPEX TPy 00pa30BaTeNbHbIX PE3YIbTaTOB:

Ilhanupyemoie pesynomamot

JInyHOCTHBIE pe3yJIbTAThI:

- BKJIFOYAIOIIIUX TOTOBHOCTh U CITIOCOOHOCTH O0YUAIOIIUXCSI K CAMOPA3BUTHIO, TIMYHOCTHOMY
CaMOOTMPEIEIICHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C 00IIe-4eTI0OBEUECKHUMHU LIEHHOCTSIMH;

- chopMHpPOBAaHHOCTH MX MOTHUBAIIMM K OOYUYECHUIO U LIeJICHANPABICHHON TO3HABATENbHOM J1eATEIbHOCTH,
CUCTEMBI 3HAUMMBbIX COIIMAIbHBIX U MEKIMYHOCTHBIX OTHOILIEHHH, EHHOCTHO-CMBICIIOBBIX YCTaHOBOK;
- CIIOCOOHOCTD CTaBUTH 1I€JIU U CTPOUTD KUZHEHHBIC TUIAHBI;

- TOTOBHOCTb U CITIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUECKOM 1 OTBETCTBEHHOM JESATEIbHOCTH;

- HaBBIKU COTPYJTHUYECTBA CO CBEPCTHUKAMU, AIETHbMU MJIQJIIIETO BO3PACTa, B3POCIBIMU B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YyueOHO-UCCIe10BaTEIbCKON, POEKTHOM U APYTUX
BUJIAX JIESATEIBHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE CaMOOOpa30BaHUIO, Ha MIPOTSKEHUH BCEH
JKU3HHU,

- CO3HATEIBHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIIHOM
po¢eCCuOHAIBHON U 0OIIIECTBEHHOU JIEATETLHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

- BKIIFOHYAKOIIINX OCBOCHHBIC O6yanOHIHMHCH MCKIPCIMETHBIC ITOHATHA U YHUBCPCAJIBHBIC y‘~I€6HI)Ie
nencTBUS (PETYISITUBHBIE, THABATEIbHBIC, KOMMYHUKATUBHBIC);

- CaMOCTOATCIBbHOCTDh B IINIAHUPOBAHWHN U OCYHICCTBIICHUU y‘-IC6HOI\/JI ACATCIBHOCTHU U OpraHu3aliuun
y4eOHOTO COTPYTHMYECTBA C TIEIarOraMu M CBEPCTHUKAMH,

- ciocoOHOCTh K IOCTPOCHUIO WHANBUIYAIbHOW 00pa30BaTeIbHOM TPAEKTOPUH, BIIaIeHIEe HaBBIKAMU
y4eOHO-UCCIIeI0BATEICKOM, MPOSKTHON M COIMATBLHOM TSI TEIbHOCTH;

- YMEHHE CaMOCTOSATEIHHO OMPEIEIIATh HENH NeTeIbHOCTH U COCTABIIATH TUIAHBI IEATETHbHOCTH;
CaMOCTOSITENTLHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH JIEATEIBHOCTH;

- HCIIOJIB30BATh BCE BO3ZMOXKHBIE PECYPCHI JUIS TOCTHKEHUS TIOCTABICHHBIX IIeNIel U pean3aiuy MIaHOB
JesITeNIbHOCTH;

- BBIOMPATH YCIIEIIHBIE CTPATETHH B PA3IMUHBIX CUTYAIUsX;

- YMEHHE MPOTYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHON AESITENLHOCTH,
YUUTBIBAThH MMO3ULIMU APYTUX YIACTHUKOB JESITENbHOCTH, 3P(PEKTUBHO pa3peniatb KOH(INKTHI,



- BJIaJICHUE HAaBbIKaMU IIO3HABATENIBHOM, yueOHO-NCCIIE0BATENIBCKOM U IPOEKTHOM 1A TEIbHOCTH,

HaBBIKAMU pa3peleHus npoodiiem;

- CIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJIOB PELIEHMs IPAKTUYECKUX 3a/1a4,

IIPUMEHEHHIO PA3JIMYHbIX METOI0B IIO3HAHMUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATEIBbHOM HH(OPMAIIMOHHO- T03HABATEIHHOM 1A TEILHOCTH,

BKJIIOYasi yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(DOpMAIH,

KPUTHYECKH OI[CHUBATh U HHTEPIPETUPOBATH HHPOPMALIUIO, TTOITYIAEMYIO U3 PA3JIMYHBIX UCTOYHUKOB;

- YMEHHUE HCII0JIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT)

B PEILIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX 3a/1a4 C

coOroIcHreM TPeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH,

THTHEHBI, pecypcocOepeKeHus1, MPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE€30MaCHOCTH;

- BJIaJICHUE HAaBbIKAMU MTO3HABATEIBHOMN peieKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACUCTBUH U

MBICIUTENIBHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHMS U HE3HAHUS,

HOBBIX II03HABATEJIbHBIX 337a4 U CPEACTB UX JOCTHIKEHUS.

IIpenmerHbie pe3yabTaThl:

-BKJIIOYAIOIIUX OCBOECHHBIE 00YYAIOIUMHUCS B XOJI€ U3Y4EHUs y4eOHOro IpeaAMeTa YMEHHUs, BUAbI

JEsITeIbHOCTH 10 NOJYYEHHIO HOBOT'O 3HaHUA B PaMKax y4eOHOIo MpeiMeTa, ero npeoOpa3oBaHuIo U

IPUMEHEHHIO B yUEOHBIX, Y4€OHO-TIPOEKTHBIX U COLIMATIbHO-TIPOEKTHBIX CUTYaLUsX;

- (hopMupoBaHKEe MAaTEMAaTUUYECKOT0 TUIIA MBIIUICHUS, BJIaJICHUE T€OMETPUIECKON TEPMUHOJIOTHEH,

KJIFOUEBBIMM MTOHATHAMH, METOIaMU U NIPUEMaAMU;

- ¢(OpMHUPOBAHHOCTb MIPEACTABICHUNA O MaTEMaTHKeE, O CIIOCOOAX OMUCAHUSA HAa MATEMAaTUYECKOM S3BIKE

SBJICHUH PeajJbHOTO MUPA;

- ¢(hOpMUPOBAHHOCTD MPEJCTABICHUNA O MATEMAaTUUYECKUX MOHITUAX, KaK O BAXKHEHIINX MaTeMaTHYECKUX

MOJIENIAX, MO3BOJIIOIINX ONUCBIBATH U U3y4aTh Pa3HbIE IPOLECCHI U SIBICHHUS;

ITOHMMaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO IMOCTPOCHMSI MATEMaTUUYECKUX TEOPUH;

- BJIAJICHAE METOJaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PELLIEHUS;

- YMEHHUE UX IPUMEHSATh, IPOBOJIUTH J0Ka3aTeNbHbIE PACCYK/ICHUS B X0/I€ PELICHUS 3a/1a4;

- BJIaJICHUE OCHOBHBIMH TOHSATHSMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, UX

OCHOBHBIX CBOMCTBAX;

- ¢(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH HA YEPTEkKaxX, MOACISAX U B pealIbHOM MUPE T€OMETPUUYECKHE

¢burypsr;

- IPUMEHEHHE U3YYEHHBIX CBOMCTB TeOMeTprudecKuX Guryp v popmys sl pelieHusi TeOMETPUUECKUX

3a/1a4 ¥ 33124 C PAKTUYECKUM COJICpKAHUEM;

- BJIaJICHHE HAaBbIKaMU MCIIOJIb30BaHUs TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM MpHU PELICHUH 3a/1a4.
YMeHne NPUMEHSATh NU3YYEHHBIE IOHATHS, PE3YIbTAThl U METObI IIPU PEIIEHUH 3aJa4 U3 Pa3InYHbIX

pa3zaenoB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJSAIINXCS K HEMOCPEACTBEHHOMY IIPUMEHEHUIO

U3BECTHBIX AJITOPUTMOB.

Buvinycknuk nayyumcs:
® TI0JIb30BATHCS S3BIKOM F€OMETPUH JIJISl OTICAHUS TIPEIMETOB OKPYKAIOIIET0 MUPa U UX
B3aMMHOTI'O PacIOJIOKEHUS;
® pacro3HaBaTh HA YEPTEkKaX M MOJIEISX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX OMHUCAHUSIMH, H300paKEHUIMU,
® ONKCHIBATH B3aUMHOE PACIOJIOKEHUE MPSIMBIX U TUIOCKOCTEW B MPOCTPAHCTBE, APTyMEHTHUPOBATH
CBOHM CYXXJIEHUSI 00 ATOM PACIIONIOKECHHH,
aQHATM3UPOBATH B MMPOCTEUININX CITy4asX B3aMMHOE PACIOJIOKEHHE 0OBEKTOB B MPOCTPAHCTRE;
CTPOUTH MPOCTEHINNE ceueHUs KyOa, TPU3MBbI, ITUPAMU/IBI;
WCIIOIB30BATh NP PEIICHUH CTEPEOMETPUUECKIX 3a/1a4 TJIAHUMETPUIECKHE (DAKTHI U METOJIBI;
COOTHOCHTb TIJIOCKHE T€OMETPUIECKHE (DUTYPHI U TPEXMEPHBIE O0BEKTHI C X OMUCAHUSIMH,
YepTeKaMu, U300paKEHUSIME; pa3ndyaTh U aHATU3UPOBATH B3AUMHOE PACTIONIOKEHUE PUTYD;
® U300pakaTh reOMEeTpUUYECKre PUTYPHI, MHOTOTPAHHUKHU U TE€Ja, BHIMOIHATH YEPTEK MO YCIOBHIO
3aa4M;



® pemaTrh FeOMETPUYECKHUE 3a/1a4M, ONUPASICh HA U3YUYECHHBIE CBOMCTBA IIJIAHUMETPUUECKUX U
CTepEeOMETPUIECKUX (PUTYP M OTHOLICHUI MEXKIy HUMU, IPUMEHSS aIreOpanvecKuii u
TPUTOHOMETPUYECKHUH arlapar;

® IIPOBOAUTH JOKA3ATEIbHBIC PACCYKIACHUS IIPU PEIICHUU 3a/1a4, JOKA3bIBATh OCHOBHBIE TEOPEMBI
Kypca;

®  BBIYHCISTH JIMHCWHBIC 3JICMEHTHI M YTJIbI B TPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, TUIOIIATH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI U MX MPOCTEHINNX KOMOWHAIUH;

® CTPOUTH CEYEHUS] MHOTOIPAaHHHUKOB;

® [POBOJUTH JOKA3aTEJIbHBIE PACCYXKICHUS B X0OJI€ PEILICHHS 3aa4.

Buvinycknuk nosyuum 603moiicHoCcmy:

® OBJAJETh METOJIAMM PEILIECHUS 33724 HA BBIYMCIIEHUE U JI0KA3aTENIbCTBO;

e PUOOPECTHU OMBIT MPUMEHEHUS AreOPandeckoro U TPUrOHOMETPUIECKOTO arapara u uaeu
JIBU>)KEHUS IPU PELICHUU T€OMETPUYECKUX 3a/a4;

®  HCIIOJIb30BATh IPHUOOPETEHHBIC 3HAHUS JUISl UCCIIeI0BAaHUS (MOACIMPOBAHNUS) HECIOKHBIX
MPAKTUIECKUX CUTYAIlMi HA OCHOBE MU3YYCHHBIX (JOPMYI B CBOHCTB QUTYD;

®  ICIIOJIB30BATh MPHUOOPETEHHBIC 3HAHUS JIsl BBIYMCIECHUSI 00BEMOB U IUIONIA/IeH TOBEpXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPH PEHICHUH MPAKTUYECKUX 3a]a4, UCIOJIb3Ys MPU HE0OXOIUMOCTH
CIIPAaBOYHUKH U BBIYMCIIUTEIIBHBIE YCTPOMCTBA;

MIPUOOPECTH OIBIT UCCIICTOBAHUS CBOMCTB MPOCTPAHCTBEHHBIX (PUTYP C TIOMOIIBIO KOMITBIOTEPHBI.

[Inanupyemsbie pe3ynbrartel. MaTemaTuka: anredpa u Hayalla MaTeMaTUYeCKOro aHallu3a, TeOMETPHS

Ba3oBblii ypoBeHb

Paznen |. BbIyCKHUK HAYYUTCH Il. BoInyCKHUK MOJXYy4HUT
BO3MOKHOCTh HAYYHTbHCS
Hemn JU1sl MCTI0JIb30BaHMs B TIOBCEHEBHON | [{n5 pazeumus mvluineHus,
0CBOEHMA KHU3HHU U 00ECTICYCHUST BO3SMOKHOCTH UCNONIL308AHUSL 8 NOBCEOHEBHOU HCUSHU
npeamMera YCHICHIHOT' O IIPOAOJIZKCHU S u obecnevenust 603MONCHOCMU
00pa30BaHUs 10 CIEUUATIBHOCTSAM, HE | YCHEUIHO20 NPOOOJIHCEHUS
CB3aHHLIM C ITPUKJIAAHBIM 06pa306aHu}1 no cneyuajilbHocmsim, He
WCTIOJIH30BAHUEM MAaTEMAaTHUKU CEA3AHHBIM C NPUKTIAOHBIM

Ucnojlbzoearnuem vamemamuku

TpeOoBanus k pe3yabraTam

Inemenmer | OnepupoBath Ha 6a30BOM ypoBHE —  Onepuposams’ NOHAMUAMU.
meopuu MOHSTUSMM: KOHEYHOE MHOKECTBO, KOHeYHoe MHOJICeCmB0, IaeMeHm
MHOMCECE 3JIEMEHT MHOKECTBA, MHOICecCmaa, NOOMHOHCECMEBO,
u MIOJIMHO>KECTBO, IIEPECEUECHUE U nepeceuenue U 0OveOuHeHue
mMamemamuy 00beIMHEHNE MHOKECTB, MHOJICECNB, YUCTI08ble MHOICECMBA
eckou YHCJIOBBIE MHOKECTBA HA Ha KOOPOUHAMHOU npAMOl,
J1I02UKU KOOPAMHATHOW MPSIMOi, OTPE30K, ompesox, unmepeal,
WHTEpPBA; NOAYUHMeEPEal, NPOMENCYMOK C
orepupoBaTh Ha 0a30BOM YpOBHE 8LIKOIOMOLU MOUKOU, 2paghuyeckoe
HNOHTHUSIMU: YTBEPKICHUE, npeocmasnenue  MHOJCECME  Hd

OTpULIAHUE YTBEPKIACHMUS, KOOPOUHAMHOU NIOCKOCU,
NCTHUHHBIC U JIOXKHBIC — onepuposamo NOHAMUAMU.
YTBCpXKACHUA, IPUINHA, ymeepofcdenue, ompuyanue
CJIE/ICTBHE, YACTHBIH CITydai Vmeepa#cOeHus, UCMUHHbIE u
00IIEro yTBEpKIeHus, JIOJCHbIE YMBEPIHCOCHUS, NPUYUNA,

! 3peck 1 fanee: pacrosHaBaTb KOHKPETHBIE MPUMEPbI OBLLUX MOHATUM MO XapaKTEPHBIM MPU3HAKaM, BbIMOHATL AENCTBUA B
COOTBETCTBMM C ONpeaeneHMeM 1 NPOCTENLWMMMN CBOMCTBAMM NOHATUIN, KOHKPETU3MPOBATL NPpUMepamu obLime NoOHATUA.

% 3pech v fanee; 3HaTb ONPeaeNeHNe NOHSATHS, YMETb MOACHATb Er0 CMbICA, YMeTb UCMONb30BaTb MOHATUE U €ro CBOICTBA
npuv NpoBeAeHUM PaCCyKAEHUI, peleHnn 3a4ad.



KOHTPIpUMED;

HaXO/UTh NepeCeUCHUE U
00BbeTMHEHNE IBYX MHOXKECTB,
IPEeCTaBICHHBIX IpapuuecKu Ha
YUCJIOBOU MIPSIMOM;

CTPOUTH HA YUCIIOBOH MPSMOM
IIOJIMHO>KECTBO YHCIIOBOTO
MHOY€ECTBA, 33/1aHHOE
IPOCTEHIINMHU YCIOBUSIMU;

pacro3HaBaTh JOXKHbIE YTBEPKICHHUS,
OLIMOKH B PACCYXICHUSX, B
TOM YHCJI€ C UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceomnesnoti srcuznu u npu
usyueHuu opyaux npeomemos.

— HCIOJB30BATh YHCIIOBBIC
MHOKECTBA Ha  KOOPJAMHATHOU
OpsIMOM /ISt ONMCAHUS PEalbHBIX
MPOLECCOB U SIBJICHUI;

— TPOBOJUTH JIOTUYECKUE
paccyxIeHus B CUTYaITUSIX
MOBCE/IHEBHOM JKU3HU

crleocmeue,  4acmHuIL  CAVYall

obwe2o VYMBEPHCOEHUS,
KOHmpnpumep;

—  nposepsamev NPUHAOTICHCHOCT
NeMeHMA MHOICECMBY,

—  HAX00umo nepeceuenue u
00veouHeHue MHOMCecms, 6 MmMoM
yucne npeoCcmasieHHbIX

epaghuuecku Ha YUCI080U NPAMOU U
HA KOOPOUHAMHOU NIOCKOCHU,

—  nposooumv dokazamenbHvle
paccysicoenus 015l 000CHOBAHUS
UCMUHHOCIU YINBEPHCOEHUU.

B nosceonesnoti srcuznu u npu
u3yueHuu opy2ux npeomemos.

—  UCNOIb308aMb yucnosvle
MHOJCECmBa HA  KOOPOUHAMHOU
npaMolu U HA  KOOPOUHAMHOU

naocKocmu o onucanus
PEANbHBIX NPOYECCO8 U SGNEeHULL;

—  nposooumy odokazamesibHble
paccyscoenus 8 cumyayusx
NOBCeOHesHOl JICU3HU, npu
peuwieHuy  3a0a¥ U3 Opyeux
npeomemos

Yucna u
ebIparrceHus

OnepupoBarh Ha 6a30BOM ypOBHE
MOHSATHUSMHU: 1IEJIOC YHCIIO,
JeTUMOCTh YUCell, OOBIKHOBEHHAS
IpoOb, AeCATUIHAS IPOOb,
palnroHaIBFHOE YUCIIO,
npuOJIMKEHHOE 3HAYCHUE YHUCIIA,
4acTh, JOJIs, OTHOIIIEHHUE, IMPOIICHT,
MOBBIIICHUE U TOHIKEHUE Ha
3aJJaHHOE YHUCIIO MPOIEHTOB,
MacirTao;

OIepupOBaTh Ha Ha30BOM YpOBHE
MOHITUSIMH: JIOTapU(M UuCIa,
TPUTOHOMETPHUYECKAS OKPYKHOCTD,
rpaaycHas Mepa yria, BelIn4nHa
yIJIa, 3aJJaHHOT0 TOYKOU Ha
TPUTOHOMETPHUECKOMN
OKPYXHOCTH, CHHYC, KOCHHYC,
TaHTE€HC U KOTaHTeHC YTJIOB,
UMEIOITUX MTPOU3BOJILHYIO
BEJIMUUHY;

BBITIOJTHATE apu(PMeTHIECKUE
JNEHCTBUS C LIETBIMU U
parroHaIbHBIMU YHCIAMH;

BBITIOJTHSTH HECTIOKHBIE
npeoOpa30BaHUsI YUCTOBBIX
BBIPQXXEHHH, COIEPIKAIIUX CTEIIEHU
yucell, JIN00 KOPHU U3 Yucell, 100
norapudmsl 4Hce;

CpaBHHBAThH paIlOHAIBHBIC YHCIIA
MEXy COO0M;

C80600H0 onepuposamv NOHAMUIMU:
yenoe 4ucio, OeUMOCmb Yucel,
00bIKHOBEHHASI OPOOb, OeCAMUUHAS
0pobb, payUoHAIbHOE YUCTO,
NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacmo, 00Jis1, OMHOULEHUE,
npoyeHm, nosviulenue u
NOHUJICEHUE HA 3A0AHHOE YUCILO
NPOYEeHmos, macumao,

nPUBOOUMb NPUMEPHL YUCEIL C
3a0aHHBIMU C8OUCMBAMU
OenUMOCmiu,

onepuposamv NOHAMUAMU. JI02APUPM
yuca, mpuecoHOMempuiecKkas
OKDYIHCHOCMb, PAOUAHHASA U
2paodycHas mepa yena, 6eIuiuHa
yend, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPULECKOT
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2ll08,
UMEIOUWUX NPOUZBOTLHYIO BETUYUHY),
yucia e u T,

8bINOIHAMb apugmemuyecKue
Oeticmeus, couemas ycmmoie u
NUCbMEHHbLE NPUEMbL, NPUMEHSS
npu HeobxooumMocmu
BbIUUCIUMENbHBIE YCINPOUCTNEA,

HAaxoO0umsv 3Ha4eHusi KOpHs
HamypaivbHol cmeneHu, Cmenexu ¢
PAYUOHATIbHBIM NOKA3ameneMm,




OILICHUBAThH U CPABHUBATH C
paloHaIbHBIMU YHCIAMHU
3HAYEHHUS LEIIBIX CTENICHEeN ncell,
KOpHEW HaTypaJIbHOW CTENEHU U3
qucen, JJorapuMoB uucen B
MPOCTHIX CIIydasx;

M300pakaTh TOYKAMH HA YUCIOBOM
MPSIMOM LEJIbIE U PAllIOHAIbHbBIE
qHCa;

M300pakaTh TOUKAMH HA YHCIOBOM
IIPSAIMOM LIEJIbIE CTENIEHU YUCEIL,
KOPHH HaTypalbHOW CTEICHU U3
qHCe, JJIOTapu(MbI YUCel B
MPOCTBIX CITy4asix;

BBITOJIHATH HECIIOKHBIE
npeoOpa3oBaHusI EJIbIX U JPOOHO-
panMOHATBHBIX OYKBEHHBIX
BBIPAKCHHII,

BBIPA)XaTh B MPOCTEHIINX CITydasx U3
paBEHCTBA OAHY NEPEMEHHYIO
4yepes ApYyrue;

BBIYUCIISATH B MPOCTHIX CIydasx
3HAYCHUS YHCIOBBIX U OYKBEHHBIX
BBIPQXXCHH, OCYIIIECTBIIAS
HEO0OXOAMMBIE MOACTAHOBKHU U
npeoOpazoBaHus;

n300pakaTh CXeMaTHIECKH YT O,
BEJIMYKMHA KOTOPOTO BBIpA)KEHA B
rpagycax;

OLICHUBATh 3HAKH CHHYCa, KOCUHYCA,
TaHTeHCa, KOTAHT€HCA KOHKPETHBIX
YTJIOB.

B nosceonesnoii srcuznu u npu
usyuenuu opyaux yueOHwvlx
npeomemos.

BBITIOJIHATE BBIYUCIICHUS TIPU PEIICHUN
3aJa4 IPaKTUYECKOTI0 XapaKTepa;

BBITTOJIHATH MIPAKTHYECKUE PACUETHI C
UCTIOJIb30BaHUEM IIPH
HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHaOB U BBIYMCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHTB peajibHbIe BEJIHUUUHBI,
XapaKTEepUCTUKU OOBEKTOB
OKPY’KaIOIIEro MUpPa C UX
KOHKPETHBIMHU YHCIIOBBIMU
3HAYCHUSAMU;

WCTIOJIB30BATh METOIBI OKPYTIICHHUS,
NpUOJIMKEHUS ¥ IPUKUJIKU TIPU
pEIICHUH MTPAKTUIECKHUX 3a/1a9
IIOBCEHEBHOM KU3HU

no2apugma, ucnonrv3ysa npu
HeobX00UMOCmu 8bIYUCTUMETIbHbLE
ycmpoucmaea;

NOIb308AMBCS OYEHKOU U NPUKUOKOTU
npu NPaAKmu4ecKux pacuemax;

npoBOOUMb NO U3BECIHBIM POPMYIAM
U npasuiam npeoopazo8aHus
OVKBEHHbIX 8bIPAICEHUL,
BKIIOYAIOWUX CMeNneHu, KOPHU,
Jocapugmol u
mpuzoHomempuieckue QyHKyuu,

Haxooums 3HA4eHUsl YUCLOBbIX U
OYKBEHHBIX GbIPANHCEHULI,
ocyuecmasis Heobxooumbie
HOOCMAHOBKU U NPeoOPA308aHUSA,

— u30bpadicams cxemamuyecKku 2o,
BEIUYUHA KOMOPO20 BbIPANCEHA 8
epaodycax uiu paouanax,

—  UCNONb3068aMb NPU peuleHuy 3a0a4

maoauyHvle 3HAYeHUs
MPULOHOMEMPUYECKUX — (DYHKYULL
Yenoe;

—  GLINONHAMb  NEpPesood  BeNUUUHbBL
yena u3 paouawmHou mepvl 8

2paodycHy10 u 0OpamHo.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux y4eoHvlx
npeomemos:

8bINOIHAMb OCUCMBUSL C YUCTIO8bIMU
OAHHBIMU NPU peuleHUU 3a0ay
NPAKmMuYecKo2o xapakmepa u
3a0a4 U3 pasiuyHslx odracmeti
3HAHULL, UCNONIL3YA NPU
HeobXo0uMocmu cCnpagoyHsle
Mamepuansl U 8blYUCTUMENbHBLE
ycmpotcmea;

OYeHUBamv, CPABHUBAMb U
UCNONIBb308AMb NPU PeLeHUU
NPAKMUYECKUX 3a0ad 4YUuciogvle
3HAUEHUs peanbHbIX GeUYUH,
KOHKpemHble YUCLo8ble
xapakxmepucmuxu 006vbeKmos
OKpYIHCarOUie2o Mupa

Ypasnenua
u
Hepagencme
a

Pemrate nuHeliHbIE ypaBHEHHUS U
HEPaBEHCTBA, KBaJAPATHbIE
YpaBHEHUS;

pemaTh JorapupMUUecKue ypaBHEHUS

—  Pewamo payuoHavioie,
nokasamevHole u
Jozapumuyeckue  ypagHeHus U
Hepasencmaa, npocmeuiuiue




Buaa log . (bx+c)=dwu
npocTeiime HepaBeHCcTBa Buaa 10g
aX<d,

pemaTh Mmoka3aTelbHbIC YpaBHEHHUS,
Buna a”°=d (rze d MOKHO
NPEJICTaBUTh B BHJIE CTEIICHH C
OCHOBaHHUEM &) U MPOCTEUIINE
HepaBeHcTBa BUaa a < d  (rue d
MO>KHO TPEJICTaBUTh B BHJIC
CTEIICHU C OCHOBAHUEM a);.

MIPUBOJIUTH HECKOJIBKO IPUMEPOB
KOpHEW mpocTeuIero
TPUTOHOMETPHYECKOTO YpaBHEHUS
BHJIA: SIn X =@, COSX=a, tgXx=a,
ctg X = a, rae a — Tabiu4Hoe
3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON (YHKITHH.

B nosceonesnoti srcuznu u npu
usyyeHuu Opyaux npeomemos:

— COCTaBJISITh W PEIIaTh YPaBHCHHS U
CUCTEMBI YpaBHEHUH MPU PEIICHUH
HECJIOKHBIX MPAKTHYECKUX 337124

UppayuoHaivHole u
MPUSOHOMEMPU4EcKue VPAaeHeHUs,
Hepagencmea u ux CUCmeMbl,

UCNOIL3068AMb MEMOObl PEULCHUS
VpasHeHuil: npusedenue K 6Uoy
«npoussedenue pasHo Hyao» uil
«YACMHOEe PABHO HYII0Y, 3AMeHA
nepeMeHHbIX,

UCNOIb308aMb MEMOO UHMEPBAN08 05
pelleHus HepaBeHCms,

—  UCNOIb308aMb epaghuueckuil
Memoo ons NPUOTIUIHCEHHO2O
peuleHus YpasHeHull U HepageHCcms,

—  uzobpasicams Ha
MPULOHOMEMPUYECKOT
OKPYIHCHOCMU MHOHICECBO
peuwienuil npocmeuuux

MPULOHOMEMPUUECKUX — YPABHEHULL
U HepaseHcms,

—  BLINOTHAMD ombéop KopHeu
VpasHeHuii unu peutenuti
Hepagencma 6 COOMEEemCmsun ¢
O0ONOIHUMENbHLIMU  YCTIOBUAMU U
02paHUYeHUSMU.

B nosceonesnoui socuznu u npu
uzyueHuy opyeux yueoHvlx

npeomemos:
—  cOCmasnAms U peuams ypasHeHus,
cucmembl VypasHeHull u

HepaseHcmea npu peueHuu 3a0ay
Opyux yueOHbIX npeoMemos;

—  UCNOTIb306aMb VPaBHeHUs: u
HepaseHcmea Ofisi NOCMPOECHUsL U
uccie008aHus npocmeuux
MAMeMamuyeckux MoOernetl
PeanbHuIX cumyayuii unu
NPUKIAOHBIX 34044,

—  ymemb UHmMepNpemuposams
NOyYeHHbLU npu peuweHuu
VDABHEHUs, — HepaseHcmea Uil
cucmembvl pesyibmam, OYeHU8AmMb
e20 npasoonododue 6 KOHmMeKcme
3A0AHHOU PeanbHOU CUMYayuu Uil
NPUKIAOHOU 3a0ayu

Dyukyuu

OmnepupoBath Ha 6a30BOM YpOBHE
HNOHATUSMU: 3aBUCHMOCTh
BEJNIMYHH, QYHKIINS, apTYMEHT U
3HaYeHue PyHKLUHU, 00JacTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHU! PYHKUUH, rpaduK
3aBHCUMOCTH, rpapuk GyHKINH,
HYIM (QYHKIMH, TPOMEXKYTKU
3HAKOITOCTOSTHCTBA, BO3PACTaHHUE
Ha YUCIIOBOM IPOMEXYTKE,
yObIBaHUE HAa YUCIOBOM

Onepuposams nousmusmu:
3a8UCUMOCMb GETUYUH, DYHKYU,
apeymenm u 3Haderue QyHKyuu,
o0baacmuv onpeoenerus u
MHOIHCECB0 3HAYEeHULl hYHKYUU,
epagux 3asucumocmu, epagpux
dynxyuu, Hyau yHxyuu,
APOMEICYMKU 3HAKONOCMOSHCMEA,
803pacmaniue Ha YUci080M
npomexcymke, yovieanue Ha
YUCTI080M NPOMENCYNIKE,




POMEXYyTKe, HanOoJbIlee U
HauMeHbIlIee 3HaYeHHe PyHKINUN
Ha YUCIIOBOM IPOMEXKYTKE,
nepuoanydeckas GyHKUIUs, IEPUO;

OIepupoBaTH Ha 6a30BOM YpOBHE
MOHATUSIMHU: MIpsiMasi U 0OpaTHas
IPONOPLUHUOHATBHOCTD JTMHEHHAs,
KBaJIpaTHyHasi, JIorapupmMudeckas
U TOKa3aTesbHas PyHKIUH,
TPUTOHOMETpHUECKHUe QYHKIUY;

pacro3HaBaTh rpa)uKu JI€MEHTapHBIX
GyHKIMIA: TpSIMON 1 00paTHOM
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJAPaTUYHOM, JIorapuPMUIECKOM
U TI0Ka3aTeNIbHON (DYHKIINH,
TPUTOHOMETPUUECKUX (PYHKIIHIA;

COOTHOCHUTH TpaUKH FIIEMEHTAPHBIX
GyHKIMIA: TpSIMON 1 00paTHOM
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJIpaTHYHOM, Torapudmuyueckoit
Y TI0Ka3aTeJIbHON PYHKIINH,
TPUTOHOMETPHYECKUX (YHKIIHI ¢
dbopmynamMu, KOTOPHIMUA OHU
3aJ1aHbl;

HAXOJAUTh 10 TpaduKy MPUOIIHKEHHO
3HaYeHUS PYHKIMH B 3aJIaHHBIX
TOYKaX;

OTpeeNsaTh o rpaduKy cBOMCTBa
GyHKIMY (HYJIU, IPOMEXYTKU
3HAKOIOCTOSIHCTBA, IPOMEKYTKHI
MOHOTOHHOCTH, HAaHOOJIBIIINE 1
HAaUMEHbBIIINE 3HAYEHUS U T.11.);

CTPOMTH 3CKU3 Tpaduka QyHKINH,
YJIOBJIETBOPSIOIIEH IPUBEACHHOMY
HaOOpy yCIOBUM (TPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUCHHE
(GYHKIMU B 33/1aHHON TOYKE, TOYKH
9KCTPEMYMOB H T.]1.).

B nosceonesnoii scuznu u npu
usydueHuu opyaux npeomMemos.

OTIpeAeNsAThH Mo rpadukaM CBOHCTBA
PEATBHBIX MPOIIECCOB H
3aBUCHUMOCTEN (HanbompIIme u
HAaUMEHBIIINE 3HAYCHWS,
MPOMEXKYTKU BO3PACTaHUS U
yOBIBAHUS, IIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.11.);

HHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyaIun

Haubobulee U HauMeHblulee
3HayeHue PYHKYUU Ha YUCTO80M
npomexcymke, nepuooudecKasl
GdynKkyus, nepuoo, uemnas u
Heuemuas QyHKYuu,
ONepupoBamb NOHAMUAMU: NPAMASL U
06pamuas nponOPYUOHAILHOCMD,
JIUHEHAs, K8AOPAMUYHAs,
nozapugpmuyeckasn u
NOKA3amenbHas YYHKYUU,
mpuzoHomempuieckue QyHKyuu,
— onpeodensimv 3HAYEHUE PYHKYUU no

3HAYEHUIO apeymenma npu
PA3IUYHbLIX  Cnocobax — 3a0aHus
dynryuu;

— cmpoumsv  epaguku  U3YYEHHBIX
dynryuii;

ONUCHIBAMb NO 2PAPUKY U 8
nPOCmMeuuux Cayuasx no opmyne
noseoenue u ceoUcmea QyHKyutl,
Haxooums no epaghuxy gyrnkyuu
Haubobuue U HaumMeHbuiue
3HAYEHUsL,

cmpoums dCcKu3 epapura gyHxkyuu,
yoosnemeopsarouell npueeoeHHOMy
HAbopy YCA08Ull (RPOMENCYMKU
603pacmanusl/yOvl8anus, 3HaueHue
@yHKYUU 8 3a0aHHOU MOUKe,
MOYKU IKCMPEMYMO8,
ACUMRMOmMbl, HYIU QYHKYUU U
m.o.);

pewams ypasHeHust, npocmetiuiue
cucmemvl YpagHeHUll, UCNOIb3YSL
ceoticmea yHKYuil U ux epaghuxos.

B nosceonesnoii srcusnu u npu
us3yueHuu opyaux yueOHulx

npeomemos:

— onpedensimbv  no  epaguxam U
UCNOTL3068aMb 0 peuteHust
NPUKIAOHLIX  3a0ay  C80LCmed
PEANbHBIX npoyeccos u
3aeucumocmell  (Haubonvwiue U
HauMeHbuue 3HAYeHUs,
NPOMENCYMKU — B803PACAHUA U

VObI8aAHUSL (DYHKYUU, NPOMEIHCYMKU
3HAKONOCMOAHCMEBA, ACUMNIMOMb,
nepuoo u m.n.);

—  UHmMepnpemuposamv COUCMed 6

KOHmeKcme KOHKPEMHOU
NPAKMU4ecKol Cumyayuu,

— onpedensims no epaghuxam
npocmeuuue Xapakmepucmuxu
nepuoouyecKux  npoyeccos 8
ouonocuu, IKOHOMUKe,  MY3bIKe,

paouoceizu u Op. (amniumyoa,




nepuoo u m.n.)

Dnemenmur | OnepupoBaTh Ha 6a30BOM ypOBHE Onepuposams NOHAMUAMU.
mamemamu MMOHATHSIMH: TTIPOU3BOTHAS npouU3BOOHASE (DYHKYUU 8 MOUKe,
uecKoz20 (GYHKIIMY B TOYKE, KacaTeabHas K KacamenbHas K 2papuxy @yHKyuu,
ananuza rpaduky GyHKINH, TPOU3BOAHAS npouU3BOOHASE (PYHKYUU,
byHKIUY; BLIYUCTSAMb NPOU3BOOHYIO OOHOUNEHA,
ONPEACIISITh 3HAYEHUE MPOU3BOIHOMN MHO2OUJIEHA, K8AOPAMHO20 KOPHSL,
(GYHKIIUHU B TOYKE TIO NPOU3BOOHYIO CYyMMbL (DYHKYULL,
N300paKEHHIO KacaTeIbHOM K —  BBIYUCHAMD npou3eooHble
rpaduky, IpoBeACHHON B 3TOMN INeMEHMAPHLIX  (DYHKYULl U ux
TOYKE; KOMOUHayutl, UCNONIb3YA
pelaTh HECIOKHBIE 33JIa4l Ha CNpagoyHvle Mamepuansl;
NPUMEHCHHUC CBSI3U MCKIY — uccreoosamv 6  NPOCMEUUUX
MPOMEKYTKaMHA MOHOTOHHOCTH U cyuasx pynxyuu Ha
TOYKaMH dKCTpeMyMa (QyHKLUH, C MOHOMOHHOC®b, HAX00UMb
OJIHOY CTOPOHBI, U IIPOMEKYTKAMH Haubonbuue u HauMeHbuUe
3HAKOIIOCTOAHCTBA U HYJISIMU 3HAYCHUS ¢yHK1,;u1], cmpoumas
IPOU3BOJIHOM 3TOH PYHKIHUH — C epagpuxu MHO20YJIeHO8 u
ApYTOid. npocmenuux PAUUOHAIbHBIX
GyHxyuil c UCNONBL30BAHUEM
B noseceonesnoti scusnu u npu annapama mamemamuyecKko20o
usyyeHuu Opyaux npeomemos: aHanu3a.
MOJIB3YSCh TpadKaMu, CPABHUBATH
CKOpOCTH BO3pacTaHus (pocra, B nosceonesnoti sorcuznu u npu
IMOBBIIICHHSA, YBCIIMUCHUA U T.H.) usyyerHuu apygux yqe6Hb1_x
WM CKOPOCTH yObIBaHMS (TIaJCHMUS, npeomemos:
CHIYKCHUS, yMEHBIICHUS H T.I1.) peuams NPuUKIaoHsle 3a0adu u3
BCJIMYHMH B PCAJIBHBIX ITPOLECCCAX; 61,[0]1021,”4, (ﬁuguk*u, Xumuu,
COOTHOCUTb I'PahUKH PeabHbIX 9KOHOMUKU U OpY2UX npeomemos,
IPOLIECCOB U 3aBUCUMOCTEHN C UX CEA3AHHbLE C UCCTIe008aAHUEM
OIMMCAaHUSAMH, BKIIIOYAIOIIUMHA xapaxkmepucmuk pealbHbix
XapaKTCPUCTUKN CKOPOCTH npoyeccos, HaxodcoeHuem
u3MeHeHHs (OBICTPBIN POCT, HauboOIbUUX U HAUMEHbUIUX
TJIABHOE MTOHMKEHHE U T.IL.); 3HAyeHuu, CKOpoCmu U YCKOPEeHUsl u
WCIIOJIh30BaTh TPAPUKH PEaTbHBIX m.n.;
nponeccoB AJI1 pCIICHUS UHmMepnpemuposams nOay4eHHble
HECJIOKHBIX NPUKIIAJHBIX 3a/1a4, B pes3yibmambl
TOM YHUCJIE OTMPEENss 1Mo rpapuKy
CKOpPOCTh XO0Ja Impolriecca
Cmamucmu | OnepupoBath Ha 6a30BOM YpOBHE — HUmems npeocmasieHue o
Ka u meopus OCHOBHBIMH OIIMCATCIIbHBIMU ()uCermezx u Henpepwvl8HbIX
6epoAmHocC XapaKTEPUCTUKAMU YUCIIOBOTO CYYAUHbIX 8eUUUHAX u

meit, 102UKa
u
KomOunamo
PuKa

Habopa: cpeiHee apupMeTHIecKoe,
MennaHa, HauOoJbIIee 1
HauMEHbIIIee 3HAYCHUS;

OIepUpoBaTh Ha 6a30BOM YpOBHE
MOHSTUSIMH: YaCTOTa U
BEPOSTHOCTH COOBITHS, CITy4aiHbIHI
BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMH;

— BBIUHCIATH BEPOSTHOCTH COOBITHI
Ha OCHOBE IIOJCYETa  4YHUCIa
HCXOJIOB.

B noeceownesnoui sxcusnu u npu

pacnpeoeneHusix, 0 He3a8UcCUMocmu
CYUAUHBIX BENUHUH,

- umems npedcmasieue 0
MamMemMamuyeckom — OXHCUOAHUU U
oucnepcuu Ciy4aiuHbIxX 6eIUYUH;

-  umems npedcmasgnenue 0
HOPMANLHOM — pACHpeoeleHul U
npumepax HOPMAILHO
pacnpeoeneHHblx CYHAUHBIX
BEeNUUUH,

HOHUMAMb CYMb 3aKOHA OOTLULUX
yucen u 6blOOPOUHO20 Memooa
usMepeHus 6epOSIMHOCmell,

umemsv npedcmasierue 00 YCl06HO




U3y4eHuu Opy2ux npeomemos:

OLICHMBATh U CPABHUBATh B IIPOCTHIX
CJIydasix BEpOSTHOCTH COOBITUH B
peanbHOU KU3HU,

YUTaTh, COTMIOCTABIATH, CPABHUBATD,
MHTEPIIPETHPOBATH B IPOCTHIX
cllydasix peajbHble JTaHHbIE,
Ipe/ICTaBICHHBIC B BUJE TaOIHII,
Jrarpamm, rpaukoB

6EPOSIMHOCMU U O NOJHOL
8EPOSIMHOCMIU, NPUMEHSIMb UX 8
peutenuu 3a0a4;

umeniob npe()cmaeﬂeHue O BUJICHBLX

YACMHBIX 8UOAX PACHpedeNeHUll U
NPUMEHSIMb UX 8 PEULEHUU 3A0aY,

umems npeocmasieHue 0
KOppensyuu CIy4aunblx 6eIUdUH, O
JIUHELHOUL pecpecCuul.

B nosceomnesnoti scusznu u npu

uzyuenuy opyeux npeomemos:
BLIUUCTIAMD unu oYeHusamb
6epOSAMHOCIU coobimutl 8
PeanvHOU HCU3HU,

8blOUpams  nooxooswue Memoobsl
npedcmasieHuss U 00pabomxu
OQHHbBIX,

yMemb  pewiamv  HeClO0dCHble
3a0auu Ha NpUMeHeHue 3aKOHA
Oonvwux uucer 8 COYUONO2UU,
cmpaxoganuu, — 30pagooXpaHeHuu,

obecneueHuu bezonacHocmu
HaceneHus 8 Ype38bIYALIHBIX
cumyayusix

Texcmoeuvie
3a0a4u

Pemarp Hec0XHbIE TEKCTOBBIE 3a]]a41
pa3HbIX TUIIOB;

— aHaNM3MpOBaTh YCIIOBUE 3aJlayH,
Ipu HEOOXOJUMOCTU CTPOMUTH IS
€e  pelleHUus  MaTeMaTHYEeCKYIO
MO/IEJIb;

— TIOHMMaTh M HCIOJb30BATH JJIS
pelieHus 3ajadu  MH(OpMAIUIO,

MPEJCTABICHHYIO B BUJIE
TEKCTOBOM M CHUMBOJIBHOM 3aIlMCH,
cxXeM, TaO0JIHIIL, JIAarpamMm,

rpauKOB, pUCYHKOB;
— JIeUCTBOBAaTh o aNropuTMy,
coJiepKalieMycs B YCIIOBHH

3aa4H;

— HCHOJIB30BaTh JIOTUYECKHE
paccyXIeHus npu pelieHun
3a7a4H;

— paboraTh c HU30BITOYHBIMHU
YCIOBUSIMU, BBIOMpas M3 BCeH
uH(popMaluuy, JTAaHHBIE,
HEOOXOIUMBIC JUISt pelieHus
3a/1a4M;

—  OCYILECTBIATh HECIIOKHBIH

nepebop BO3MOXKHBIX  PpeIICHU,
BbIOMpas U3 HUX ONTHMAJIbHOE IO
KPUTEPHIM, CPOPMYIUPOBAHHBIM B
YCIIOBUU;

— aHaJIW3UPOBAThH u
UHTEPIIPETUPOBATh  IOJyYEHHBIE
pelieHnuss B KOHTEKCTE YCJIOBHS

Pewamv 3a0auu pazuvix munos, 6
Mmom uucie 3a0a4u NOBbIUEHHOU
mpyoHocmu,

8b10UPAMb  ONMUMAILHLIL Mmoo
pewieHuss  3a0a4u, paccmampueas
PAa3IuyHbLle MEMOoObl,

CMpoums MoOeb peulenus 3a0ayl,
npo8ooUms dokazamenvHvle
paccyncoenus;

pewams  3a0a4u,  mpebyroujue
nepebopa 8apuaHmos, NpPoSepKu
Yyenosutl, 6bloopa  ONMUMATLHOO
pesyibmama;

AHATU3UPOBATIND u
UHMEPNPemMupo8ams  pe3yibmamol
6 KOHmeKcme YClo8usi 3a0adi,
8b10Upams peuweHus, He
npomugopedawjue KOHMeKcmy;,
nepesooums npu pewieHuu 3a0ayu
uHgopmayuro u3 00HoU Gopmbl 8
opyayro, UCnoabL3ys npu
Heobxooumocmu cxemvl, madIUybl,
epaguru, ouazpammoi,

B nosceonesnoii srcuznu u npu

u3yueHuu opy2ux npeomemos.

— peutamsb npaxkmuldeckKue 3a0auu u

3a0ayu u3z Opyaux npeomemos




3a/la4¥, BBIOMpATh pEIICHUs, He
IPOTUBOpEYAILIE KOHTEKCTY;

pemiaTh 3aa4u Ha pacdeT CTOMMOCTH
MOKYTIOK, YCIYT, MMO€3/I0K U T.II.;

peliaTh HECIOXKHBIE 3a1a4H,
CBSI3aHHBIE C JOJIEBBIM Y4acTHEM
BO BIIaJIeHUH (pupMoH,
OpEINpPUITHEM, HEABHKUMOCTbIO;

peuiaTh 3aa4 Ha IPOCTHIC TPOIEHTHI
(cucTeMBbl CKHI0K, KOMUCCHH) B Ha
BBIUMCJICHHUE CIIOXHBIX TPOIICHTOB
B Pa3JIMYHBIX CXE€Max BKJIAJIOB,
KPEJUTOB U UITOTEK;

pelaTh NpakTUUYeCKUe 3aauu,
TpeOYIOIINE UCTIOIb30BAHMS
OTpHULATENIbHBIX YHCET: Ha
oTpeieNieHue TeMIepaTypbl, Ha
orpeziesieHue MOJ0XKEHHUS Ha
BPEMEHHOM OcH (10 Hallel pbl U
nocie), Ha ABM)KEHUE JCHEKHBIX
cpencTB (Mpuxoj/pacxon), Ha
orpezeNieHue T1yONHBI/BBICOTHI U
T.IL;

WCIIOJIb30BaTh MOHSTHE MacIITada Jiis
HAXOXJICHUS PACCTOSHUN W JTHH
Ha KapTax, IIaHaX MEeCTHOCTH,
IJIaHAX [TOMEILECHHH, BBIKpOMKaX,
npu paboTe Ha KOMITBIOTEPE U T.1I.

B nosceonesnoti srcuznu u npu
usyyeHuu Opyaux npeomemos:

— pemarh HECIOXHBIC MPAKTHYECKUE
3aJa4u, BO3HUKAFOIIINC B
CUTYaIUSIX TTOBCETHEBHOW KU3HU

T'eomempuas

OnepupoBarh Ha 6a30BOM ypOBHE
HNOHATUAMM: TOUKA, NpsiMas,
IJIOCKOCTh B IPOCTPAHCTBE,
napajielbHOCTh U
NEePIEHANKYIISIPHOCTD MPSIMBIX U
IUIOCKOCTEM;

pacro3HaBaTh OCHOBHBIE BHIBI
MHOTI'OI'pPaHHHUKOB (TpU3Ma,
nUpaMu/Ia, MPSIMOYTOITLHBIN
napasuienenunes, Kyo);

n300paxaTh U3ydaemble QUTYpHI OT
PYKH U C IPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIE) TNIOCKHE YePTEIKU
U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOoKy, CHU3Y;

U3BJIEKaTh HH(OpMALIHIO O
POCTPaHCTBEHHBIX
reOMEeTPUUYECKUX PUrypax,
IpEe/ICTAaBICHHYIO Ha YepTexkax U
PHCYHKaX;

npuMeHsTh TeopeMy [Iudaropa npu
BBIYUCIICHUH JIEMEHTOB

Onepuposams noussmuamu.: mouxa,
npamas, ni0CKoCmy 8
npocmpancmee, napaiielbHoCms u
NepneHOUKYIAPHOCHb NPAMBIX U
niocKkocmei,

NpUMeHAmMb 015 peuleHust 3a0ay
eeomempuieckue haxmol, eciu
VCI08US NPUMEHEHUsl 3A0aHbl 8
A6HOU (hopme;

peutams 3a0a4u Ha HAX0HCOeHUe
2eoMempuiecKux 8elIUdUH no
obpazyam uiu anreopumman;,

oenamv (8bIHOCHbBIE) NIOCKUE
uepmedrcu U3 pUcynKo8 00beMHbIX
Quzyp, 6 mom uucne pucosams 8uU0
c8epxy, cOOKy, Cmpoums cedenus
MHO202PAHHUKOB,

U361eKamyv, UHMEPNPEMUpo8ams u
npeobpazoevleams UHGOPMAYUIo 0
2eoMempuieckux Queypax,
npeoCmasieHHyI0 Ha YepmedHcax,;

npuUMeHsams 2eomempuyeckue Qaxmol
07151 peulenus 3a0a4, 8 MOM YUcie




CTEpEOMETPUIECKUX (PUTYD;

HaXOJUTh OOBEMBI U IJIOIIAAN
IIOBEPXHOCTEN MTPOCTEUILINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
dopmy;

pacrno3HaBaTh OCHOBHbBIE BUbI Tell
BpaieHus (KOHYC, IIUHAP, cepa
W 1ap);

HAXO/JUTh 00BEMBI U IO !
MOBEPXHOCTEH MPOCTEUIIHNX
MHOTOT'PaHHHUKOB U TEJI BPaIICHUS
C IpUMeHeHueM QopMy.

B nosceomnesnoti scusznu u npu
U3yYeHUU Opyeux npeomemos.

COOTHOCHUTH aOCTpaKTHBIE
reOMETPUYECKUE TIOHATHS U (haKThI
C peaJIbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYalUsIMU;

HCII0JIb30BaTh CBOKMCTBA
IPOCTPAHCTBEHHBIX
FeOMETPUUYECKUX PUTyp IS
pelIeHNs TUIIOBBIX 3aja4
MPaKTUYECKOIO COACPIKAHNUS,

COOTHOCHUTB IUIOIIA/IU IOBEPXHOCTEN
TeJ OAMHAKOBOU (hOPMBI
Pa3IM4HOrO pa3mepa;

COOTHOCUTBH 00BEMBI COCY/IOB
OJIMHAKOBOH (POPMBI pa3TMIHOTO
pa3mepa;

OLIEHUBATh (HOPMY IPABUIHHOTO
MHOT'OIPAaHHHMKA MTOCJIE CIUJIOB,
CpE30B U T.1I. (ONpeAesATh
KOJINYECTBO BEPILUH, pedep U
IrPaHeN MOJyYEHHBIX
MHOTOTPaHHHUKOB)

nPeononazaruux HecKOJIbKo
Wazos peuteHusi;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCME 8
npocmpancmee;

Gopmynuposamsv c80UCMEa u NPUSHAKU
ueyp;

00KA3bIBAMb 2e0MempuiecKue
VMEepHcOeHUs,

671a0emvb CMAaHOaApMmMHOU
Kaaccugpuxayuer
NPOCMPAHCMBEHHBIX hucyp
(nupamuowl, npuzmbl,
napasnnenenuneovl);

HAxoo0ums 00veMbl U NIOWAOU
NOBEPXHOCMEl 2e0MEMPUYECKUX
mej ¢ npumeHeHuem Qopmyi,;

BbIYUCTIAMD PACCOSHUSL U YTibl 8
npocmpancmse.

B nosceonesnoti sorcuznu u npu
UsyueHuu opyaux npeomemos:

UCNONb308AMb CEOUCMEA
2eomempudeckux gueyp o1
pewieHus: 3a0a4 npaKmu4ecKoeo
xapaxkmepa u 3a0a4 u3 opyaux
obaacmeti 3HaHUL

Bexmoput u
KoopOounam
bl 6
npocmpanc
mee

— OmnepupoBarh Ha 0a30BOM YpOBHE
MOHATHUEM JCKAPTOBbBI KOOPJAWHATHI
B IIPOCTPAHCTRBE,

— HaXxOAWTh KOOPAWHATBHl BEPILUH
KyOa " IPSIMOYTOJIBHOTO
napaienenunesa

—  Onepuposamy
0eKapmosul KOOPOUHAMbl 8
npoCmMpancmee, GeKmop, MoOyib
8€KMOpa, pABEHCMBO  BEKMOPOS,
KOOpOUHAMbL  GeKmMopd,  Yeoll
MeHcoy — 8eKmopami, — CKausipHoe
npousseoeHue 8EKMOPO8,
KOJLIUHeapHble 8eKMOopbl,

—  HaxoOumv  paccmosiHue  MexnCcoy
08YMsL MOYKAMU, CYMMY BEKMOPO8
U npousgedenue 6eKmMopa Ha 4ucio,
yeon mednHcoy 8eKmMopami,
cKanapHoe npousseoeHue,
PAcKIaovieams 6eKmop no 08ym
HEKOJLIUHEeAPHbIM 6EKMOPAM,

— 3a0asamb HNIOCKOCMb YPAGHEHUeM

NOHAMUAMU

8 0eKapmosoll cucmeme
KOOpOUHAam;
—  pewamv  npocmevuwiue  3a0auu

86€0eHUeM BeKMOPHO20 bazuca




Hcmopus OnuceiBaTh OTJIeTIbHbIE Ilpeocmasnsame 8K1A0
Mamemamux BBIIAIOIINECS pe3yIbTaThI, 8bI0AIOWUXCA  MAMEMAMUKO8 8
u IIOJIyYEHHBIE B XOJI€ Ppa3BUTHSI pazeumue MamemMamukyu U UHbIX
MaTEMaTHUKU KaK HayKH, HAay4uwlx obracme;
3HATh [PUMEPBl MaTeMaTHYECKUX NOHUMAMb POl MAMEMAMUKU 6
OTKPBITUHA M UX aBTOPOB B CBA3U C pazeumuu Poccuu
OTEYECTBEHHOM M BCEMHUPHOMU
UCTOpPHUEH;
IIOHUMATh PpPOJIb MAaTEMaTUKU B
pa3zButuu Poccun
Memoow [IprMeHATh U3BECTHBIE METOMBI Hcnonvzo6ams ocHOBHbIe MemoObl
Mamemamux npu peleHuu CTaHIapTHBIX dokazamenbcmed, npoeooumbs
u MaTeMaTHYEeCKUX 3a1ad4, 0oKazamenbcmeo U GbINOIHAMD
3amMedaTb M XapakTepu3oBaTh onposepoicenue;
MaTEMaTHYECKHUE 3aKOHOMEPHOCTHU NPUMEHAMb  OCHOBHbIE — MemoObl
B OKpY’Karoleu peuleHus Mamemamuieckux 3a0ay,
JEHCTBUTEILHOCTH; Ha OCHOBe  Mamemamu4ecKkux
MPUBOIUTH IIPUMEPHI 3aKOHOMepHOCmel 6  npupooe
MaTeMaTUYECKUX xapakmepuzoeams  Kpacomy U
3aKOHOMEPHOCTEH B MPUPOJE, B COBepULEHCMBO OKpyofcaoue2o
TOM  4YHCIIE  XapaKTEPU3YIOLIUX MUPA U nPoU3BedeHUll UCKYCCmed,
Kpacoty 51 COBEPIIECHCTBO NpUMEHAMb npocmeuiuiue
OKPYXaroIero Mupa u npozpammmuule cpeocmea u
IPOU3BEJICHUH HCKYCCTBA INEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl npu pewenuu
MamemamuyecKux 3a0ay

2. Couepmaﬂne TEM yqeﬁﬂoro npeamMera «MareMaTHKa: anreﬁpa N Ha4dajla MaTeMaTH4Ye€CKOIro

aHaiu3a, reomeTpus» ba3oBblii ypoBeHb

2.1 Aure6pa u Hayaaa MaTEeMaTHYeCKOr0 aHAIH3a
Conep:xkanue Kypca ajredpbl M Hayaja MaTeMaTH4yeckoro anaian3a 10 kaacc

JeiicTBUTEIbHBIE YMCJIA

ITonsATHe nencTBUTENBLHOrO YKciia. MHOXkecTBa yncell. MeTox MareMaTudeCKOW HHITYKLUH.
[TepectanoBku. Pazmemnienus. Coueranus.

PanuonanbHbIe ypPABHEHUS M HEPABEHCTBA

Pannonanehbie BoipaykeHusi. @opmynsl OuHomMa HeroTOHA, CyMMBI M pa3HOCTH cTeneHel. PaninonanbHble
ypaBHeHUs. CrucreMsl pallMOHAIBHBIX YPaBHEHUN. MeTo HHTEPBAJIOB PELICHNS HEPABEHCTB.
PanmonansHbie HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI palliOHAIBHBIX HEPABEHCTB.
Kopensb crenenn n

[oustue pynxiyy u eé rpaduxa. Oynxuus y = X'. [Tonsarue kopHs crenenu N. Kopuu yeTHoit 1
HedeTHOH creneHu. Apupmernueckuii kopeHb. CBoiicTBa KOpHEH cTerneHu N.

CreneHb M0J10KUTEJIBHOIO YHCJIA

Crenens ¢ panmoHaIbHBIM NOKa3areneM. CBONCTBA CTENIEHU ¢ PallMOHAJIBHBIM MoKa3areneM. [lonsaTue
npejiena rnocieaoBareabHOCTH. beckoneuHo yOpiBaromias reoMmeTpuueckast nporpeccus. Yuco e.
[ToHsATHE cTENeHN ¢ UpPALlMOHANIBHBIM MoKa3atesneM. [lokazarenbHas GyHKIHUS.

Jlorapugmsi

[Tonsarue norapugma. CpoiicTBa gorapudmos. Jlorapupmudeckas GyHKIHS.

Iloka3aTenbHbIe U JorapupmMuuecKkue ypaBHeHUs1 1 HEPaBeHCTBa

[Tpocreiinme nokaszarenbHble ypaBHeHUs. [Ipocreiime norapudmuyeckre ypaBHeHUs. Y paBHEHHUS,
CBOJSIIMECS K TPOCTEUILINM 3aMEHOM Hen3BecTHOro. [IpocTeime noka3zareinbHble HEPABEHCTBA.
[Ipocreiimme norapudmuyeckre HepaBeHCTBAa. HepaBeHCTBa, CBOASIIUECS K TPOCTEHIITNM 3aMEHON
HEN3BECTHOTO.

Cunyc, KkocuHyc yria



[Tonsarue yria. Paguannas mepa yrina. OnpezieneHue CHHyca U KocuHyca yria. OcHOBHbIE (GOPMYIBI st
sina u cos a. ApkcuHyc. ApKKOCUHYC.

TaHreHc 1 KOTaAaHIeHC yIJia

Ompenenenue TaHreHca U KoTaHTeHca yria. OcHoBHbBIE hopMyJIsl s g U Clga. ApKTaHTeHC.
ApKKOTaHI'€HC.

DopMYy.JIbl CJIOKEHUS

Kocunyc pasHocTH U KOCUHYC CYMMBI IBYX YIi10B. @OpMyJIbl U1l TOMOIHUTENbHBIX yriioB. CHHYC
CYMMBI M CHHYC Pa3HOCTH JBYX yrioB. CyMMa 1 pa3HOCTb CHHYCOB U KOCUHYCOB. DopMyIbl i1
JIBOMHBIX U IIOJIOBUHHBIX YIUIOB. [Ipou3BeieHre CHHYCOB U KOCUHYCOB. DOPMYJIBI [IJI1 TAHT€HCOB.
Tpuronomerpuuyeckue PyHKUMM YUCJIOBOI0 APryMeHTa

Gynknus y = sin X. @ynkius Y = €0S X. @ynkuus Y = tg X. Oynkuus y = ctg x.
Tpuronomerpnyeckne ypaBHeHHs 1 HEPABEHCTBA

IIpocreiine TPUrOHOMETPUYECKUE YPABHEHUS. Y PABHEHUS, CBOASIIMECS K IPOCTEUILINM 3aMEHOU
HEeu3BeCTHOTro. [IpMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (GOPMYJI AJIs PELICHUs] YPaBHEHUI.
OnHopoaHbie ypaBHEHUSI.

DOYyHKUMH U UX TpaduKu

IloBTOpenue. Pemenue 3a1a4 Ha TabiMyHOE M TpaduyuecKoe MpeaCcCTaBlIeHHE NaHHBIX. Vcnonp3oBaHue
CBOWCTB M XapaKTEPUCTUK YHCIOBBIX HA0OPOB: CPEAHHMX, HAUOOJBIIETO M HAUMEHBILIETO 3HAUCHMUS,
pasmaxa, oucnepcuu.

Conepma}me Kypca anreﬁpbl M Hayajia MaTeMaTH4YecKoro anajam3a 11 kaacc

Onemenrtapubie GyHKIMU. OOIaCTh ONpeeIeHNs U 001acTh M3MeHeHUs QyHKIUU. OrpaHHYeHHOCTh
¢byHkuuu. YeTHOCTh, HEYETHOCTD, MEPHOANYHOCTD (PpyHKIMI. [IpomMexxyTku Bo3pacTanus, yObIBaHUs,
3HAKOIOCTOSHCTBA U HyH (pyHKIMH. MccnenoBanne GyHKINH 1 MOCTPOSHHUE UX TPAPUKOB
3JIeMEHTapHbIMH MeTojaMHu. OCHOBHBIE C1IOCO0BI IpeoOpa3oBanus rpadukoB. I'paduku pyHKuIMH,
coziep Kax MOAyid. I'paduku cloKHBIX (GYHKIUH.

Ipenen ¢pyHKuuM U HENMPEPHIBHOCTH

[Tonsatue npenena ¢pynkunu. OnHocroponnue npenensl. CoiicTBa mpenenos Gpynkuii. [Tonstue
HenpepbIBHOCTH (QyHKIMH. HenpepbIBHOCTD 3eMEHTapHBIX (DYHKITHA.

OopatHblie pyHKUIHHU

ITonsatue 06 oOpatHoii pyHkunu. B3aumuo obpatHbie pyHKIMN. OOpaTHBIE TPUTOHOMETPUUYECKHE
¢yskun. [Ipumeps! HCTIOIB30BaHUS OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIMM.

IIpousBoanas

[TonsTue npousBoaHOM. [Ipon3BogHAs CyMMBI, TPOU3BOIHAs pasHOCTU. HenpepbIBHOCTD (PyHKUNHT,
uMeroIux npou3Boanyo. Auddepenunan. I[poussoanas npoussenenus. IlponsBogHas 4acTHOTO.
[TpouzBoaubIe sneMenTapHbIX GyHKIHNA. [Ipon3BoHas CIIOXHOM PYHKITUH.

IIpuMeHeHne NpPOU3BOAHOM

MakcuMyM 1 MUHUMYM (QYHKIMH. Y paBHEHUE KacaTelnbHOMU. [IpnbnnkeHHbIe BEIYMCICHHUS.
Bospacranue u yosiBanue GyHkiuii. [Ipon3BoiHbIE BRICIINX MOPAIKOB. DKCTPEMYM (PYHKIIUH C
€IMHCTBEHHOMN KPUTHYECKON TOUKOMN. 3a7jauy HAa MaKCUMYM U MUHUMYM. ACUMITOTHI. JIpoOHO-1MHEeHas
¢ynkuus. [Toctpoenue rpadukoB GyHKINN C TPUMEHEHHEM POU3BOIHBIX.

IlepBooOpa3Hast U MHTErpaJl

[Tonsarue nepBooOpaszHoi. [Inomane kpuBonuHeitHOH Tpaneunu. OnpeaeneHHbI HHTErpail.
[TpubmmxenHoe BeIYKCIIeHHE onpeneneHHoro naterpana. ®opmyna Herorona-JleiiOnuia. CroiicTBa
OIIPEAEIEHHOTO NHTETpaa.

PaBHOCHJIBHOCTH YPABHEHHI U HEPABEHCTB

PaBHOcHIbHBIE TpeoOpa3oBanus ypaBHeHUH. PaBHOCHIIBHBIE TPe0Opa30oBaHusl HEPABEHCTB.
YpaBHeHMsI-CJIeICTBUSA

Ilonstue ypaBHeHusA-cnencTBUs. Bo3BeneHue ypaBHEHHs B UETHYIO cTeneHb. [loreHnmpoBanne
norapu@muyueckux ypaBHeHui. [Ipyrue npeobpa3oBanus, IpUBOIAIINE K YPAaBHEHUIO-CIIEACTBHIO.
PaBHOCHJIBHOCTH YPABHEHHI U HEPABEHCTB CHCTEMAM

OcHoBHbIe TIOHSTHS. Perienre ypaBHeHul ¢ moMolipio cucteM. Ypaaenus Buzaa f(a(X)) = f(H(x)).
Perrenue HepaBeHCTB ¢ momolnbto cucreM. Hepasencra Buna f(a(Xx)) > f(5(x)).



PaBHOCHJIBHOCTH YPABHEHHI HA MHOMKECTBAX

OcHoBHbIe NOHATHA. BO3BeCHNE YPABHEHNS B UETHYIO CTEIICHD.
PaBHOCHJIBHOCTH HEPABEHCTB HA MHOXKECTBAX

OcHoBHbI€ NOHATHA. BO3BEICHNE HEPABEHCTB B YETHYIO CTEIICHb.

Cucrembl ypaBHeHHH ¢ HECKOJbLKHMH HEH3BECTHBIMHU

PaBHOCUnbHOCTB cucreM. Cucrema-ciencrsue. MeTos 3aMeHbl HEU3BECTHBIX.

2.2 'eometpusi

Conep:xkanue kypca reomerpuu B 11 kiacce

HekoToprble cBeieHus1 U3 INIAHMMETPUH

VYTIIIbl ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO.

Pemenne TpeyroibHUKOB

YeTbIpEXyroJbHUKH

AKCHOMBI CTEPEOMETPHH U MX CJIeACTBHA

IIpenmer crepeomerpun. AKCMOMBI crepeoMeTpun. CiieactBust U3 akcuoM. OCHOBHBIE IIOHATHUS
CTEpEOMETPUH (TOUKa, IIpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO). I[prMeHeHne akcuoMm cTepeoMeTprn U UX
CJICICTBUH MPU PELICHUU 3a4a4.

IMapajuielbHOCTH NPSIMBIX U IUIOCKOCTEH

B3aumHoe pacnionoxeHnue NpsmMsIX B IpocTpaHcTBe. [lepecekaroniuecs U napauieibHbIe IPSIMBIE B
npoctpanctie. [lapamiensHOCTh psiMO 1 TITOCKOCTH. CBOMCTBA U MTPU3HAK MapaJICIIbHOCTU MIPSIMOM 1
I10CKOCTH. CKPEIMBAIOIIUECS TIPSIMbIE. YTOJI MEXKY IPAMBIMU B IIPOCTPAHCTBE. YTOJI MEXKAY
CKpEILMBAIOIMMUCS IPsIMbIMU. B3anuMHoe pacnosioxkeHue npsMbIxX B pocTpancTse. [lapannenbHocTh
miockocTel. [Ipu3Hak u cBolcTBa NapajuieIbHOCTH IIocKocTel. [lapannenbHoe NpoeKTUpOBaHuE.
N300pakeHne mpocTpaHCTBEHHBIX Guryp. TeTpasrap u napaienenurne] 1 uX dJIeMeHThl. BepmuHsl,
peOpa, rpanu. M3o0paxenue Terpa3apa, napauienenumneaa. CedeHus MHOrOrpaHHUKOB.
IlepneHaMKYJISAPHOCTH NPSAMBIX U IIOCKOCTEi

IlepneHIMKYIAPHOCTD MPSMBIX B IPOCTpaHCTBE. [lepnenauKyaIspHOCTh IpAMOM U I1ockocTu. CBolCTBa
Y IPU3HAK NEPIEHANKYISIPHOCTH NpAMOI U 1miockocTu. [lepnenaukymsap v HakJIoHHasA. PaccTosHue ot
TOYKH JI0 IUIOCKOCTH, MEXKY CKPEIIMBAOIIMMHUCA NIPSAMBIMH, OT MIPSAMON 110 I10cKocTH. PaccrosHue
MEX/1y MapajieIbHbIMU IUIOCKOCTSIMH. Teopema o Tpex HNepreHANKYIsIpax. YToI MexXIy IpsMON U
IJIOCKOCTBIO. JIBYrpaHHBIN yroJl, JMHEWHBIN yroi AByrpaHHoro yria. [Inomans oproronanbHon
IIPOEKLINN MHOTOyroibHUKa. [lepreHauKynsapHOCTh I1ockocTel. Ilpu3Hak u cBolicTBa
NEepIeHANKYIIPHOCTH ABYX miockoctel. Ky6. Ceuenus kyoa.

MHOrorpaHHUKHU

[Tonatue MHOrOorpanHuka. Bepimnsl, pedpa, rpaHu MHOTOTpaHHuKa. Pa3Beprka. Beimykiibie
MHOTOrpaHHUKU. MHororpanusie yrisl. Teopema Ditnepa. [Tpusma. [Tupamuna. OcHoBanue, 60KOBbIE
peOpa, BeIcoTa, O0KOBast MOBEPXHOCTh MPU3MbI U Tpamuibl. [IpsMas, HakJIOHHAs U IpaBUIIbHAS
npu3Mbl. CeueHune npu3Mbl U nupamuabl. TpeyroibsHas nupamuaa. [IpasuiibHas nupamuaa. Y cedeHHast
nupampa. Cummerpus B KyOe, B apajuiesienumnese, B npusMe, B nupamuje. [lonstie o cuMmeTpuu B
IIpOCTpaHCTBE (LIEHTpabHasl, OceBast, 3epKajibHas). [[pumepbl cMMMETPHil B OKpYIKaloILEM MUpE.
IIpencraBneHue o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasAp, JOJAEKadIp, UKOCAIIP).

Coaepxxanue kypca reomerpun B 11 kiacce

BekTopsl B npocTpaHcTBe

BekTops! B mpocTpancTBe. Moaynb BekTopa. PaBeHCTBO BEKTOpPOB. ClI0)KEHHE U BBIYUNTAaHUE BEKTOPOB.
YMHOxeHue BeKkTopa Ha yncio. KommHeapHbie BekTopbl. KomruianapHbie BeKTOpbl. Paznoxenue
BEKTOpA I10 IBYM HEKOJIIIMHEapHBIM BekTopam. [IpaBuiio napannenenunena. PasinoskeHue BeKTopa 1o
TPEM HEKOMILTAHAPHBIM BEKTOPAM.

MeToa KOOPAMHAT B NPOCTPAHCTBE

[IpsiMoyronbHas cucTeMa KOOpJIMHAT B MMPOCTPAHCTBE. J{eKapTOBBI KOOPMHATHI B IPOCTPAHCTBE.
Koopaunaats! TOUku 1 KOOpAMHATHI BEKTOpa. CBSA3h MEXY KOOPJAUHATAMU BEKTOPOB U KOOPIMHATAMH
touek. [Ipocrelimue 3anaun B koopauHarax. opmyina pacCTOSHUS MEXAY ABYMs TOUKaMH. Y paBHEHUE
wiockocTu. dopMyiia paccTOsTHUS OT TOYKHU JI0 MIIOCKOCTH.



VYron mexay Bekropamu. CKalipHOE MTPOU3BEICHNE BEKTOPOB. BBIUNCIICHHE YIII0B MEXAY MPSIMBIMU U
wiockocTsiMu. [ToHsATHE O cUMMeTpuu B IpocTpaHcTBe. LleHTpanbHas, oceBast U 3epKajibHasi CAMMETPHUH.
[TapamtensHbIil iepeHoc. IIpumepsl CHMMETpUI B OKPYKAIOIIEM MUPE.

uauHap, KOHYC, AP

Tena u moBepxHocTH Bpamienus. L{unuaap. @opMyna momnaam NoBepxXHOCTH MunHApa. Konyc.
dopmyria mIomaal MOBEpXHOCTH KOHYyca. Y cedueHHbI konyc. OCHOBaHUS, BBICOTA, OOKOBas
MMOBEPXHOCTh, 00pa3yromas, pa3BepTka. OceBble CEUCHUS M CEUCHMS, MapallIeIbHbIE OCHOBAHUIO.
Cdepa, map u ux ceuenus. Y pasHenue chepsl. Bzanmuoe pacnonoxxenue chepbl U IITOCKOCTH.
KacarenpHast m10ckocTh K cdepe.

O0BembI Te

[TonsiTre 06 o6beMe Tena. OTHOIICHHE 00BEEMOB MOJOOHBIX TEII.

®opmysbl 00beMa KyOa U IpSIMOYTOJIbHOTO MapalieNenurea, Mpu3Mbl, HIUIuHApa. Beraucnenue
00BEMOB TeJ ¢ TOMOIIIBIO OmpeAesieHHOro nuTerpaia. O0beM HakIIOHHON pu3Mbl. Dopmyna oobeMa
nupamMuibl 1 Konyca. @opmysa oobema mapa. O6beM apoBOro CErMeHTa, IapoBOro CI0s U apoBOro
cektopa. @opmyna miaomanu cepsl.

Hrorosoe nosropenue kypca reomerpuu 10-11 kiaaccos

Axcuomel crepeomerpun. IlapamiensHocTs npsmbix. [lapanienbHOCTh NPAMON U IIIOCKOCTH.
CkpeuuBatouiuecs npsmele. [lapamiensHocts maockocteil. [lepneHauKyasipHOCTh NPSIMOM U MIIOCKOCTH.
Teopema o Tpex nepneHAUKYIsIpax. YIroa MEKIy NPSAMON U INIOCKOCTBIO. JIByrpaHHBINM yroil.
[IepneHUKyYISAPHOCTD IJIOCKOCTENM. MHOIOTpaHHUKY: NapajulesIeNuIe ], Ipu3Ma, nupamuaa. [iomann
UX NOBEpXHOCTEN. BekTopsl B ipocTpancTBe. [eiicTBus Hax BekTopamu. CKaJsIpHOE TPOU3BENCHUE
BeKTOpOB. [{unuup, konyc, map u miomaan ux nosepxsocreit. O0wvemsl Ten. Kombunauuu ¢
BIIMCAaHHBIMM U OITUCAHHBIMU C(epamH.

2.3 BeposiTHOCTDH M cTaTUCTUKA. PadoTa ¢ JaHHBIMU

IloBTOpenue. Pemenue 3aqad Ha TabnuuHOE M TpadUUecKoe MpeACTaBIeHUE TaHHBIX. VICIonp30BaHue
CBOMCTB M XapaKTEPHUCTUK YHUCIOBBIX HAOOpPOB: CpEeIHUX, HAHOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUS,
pasmaxa, oucnepcuu.

Pewenue 3a0au na onpedenenue yacmomolr u eeposmuocmu cobvimuil. Bwiuucienue eeposimuocmell 6
ONbIMAx C PABHOBOSMONCHLIMU — IJIeMEHMApPHbIMU  ucxooamu. Pewenue 3adau ¢ npumenenuem
Kombunamopuku. Pewenue 3a0au na evluucienue eeposmuocmeri He3a8UCUMbIX COObIMUL, NpUMEHeHUe
dopmynvl crnoxcenus eeposmuocmeni. Pewenue 3adau c¢ npumenenuem ouacpamm inepa, Oepesa
geposimuocmell, popmynvt beprynnu.

Yenosnas eeposmuocme. [lpasuno ymmnoowcenus eeposmuocmet. Popmyna noaHOU 6EpOIMHOCIU.

1. TemaTuyeckoe NJIAHUPOBAHUE C YKA3aHHEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHE
KaXKJI0H TeMBbl.
Buecenvi uzmenenus c yuemom paboueii npocpammvl 60CHUMAHUS

MartemaTuka: ajredpa 1 Ha4aaIa MaTeMATHYeCKOr0 aHAIN3a, TeOMeTPHS.
Bba3zossblii yposens 10 kiace

Konnu Moayab BoCIMTATEIbHOH IPOrPaMMBI

Ne Tempr €CTBO «llIkoAbHBIH YPOK»
4acoB
[ToBTOpeHne marepuana no aiaredpe 7 — Buibl fnesrenpHoCTH
1. 1 d YCTAHOBJICHUEC JOBCPUTCIIBHBIX
9 knaccos

OTHOILUEHUH MEXy YUUTEIEM U €r0 Y4CHUKAMU,

CMOCOOCTBYIOIMIMX TTO3UTHBHOMY BOCIIPHSITHIO

2. JelicTBUTEbHBIE YHCIA 8 yqanuMucs TpeOoBaHMi U IPOChO yuuTeds,
MIPUBIICYCHHUIO UX BHUMAaHUS K 00CYKIaeMOl Ha
PanmuonaabHbie YPaBHEHUS U ypoke HHMOpMaLuH, aKTUBH3AIL[UU UX
3. 12 II03HABATEIIbHOM JEeITCILHOCTH

HepaBeHCTBa . NPHUBJICYCHNE BHUMAHUS IIKOJILHUKOB K




BBenenne. AKCMOMBI CTEPEOMETPUU U

4. 3
UX CICICTBUS (2eomempust)
[MapaineapbHOCTh IPSAMBIX
S. 5 19
IUTOCKOCTEN (eeomempuist)
6. | Kopens crenenu i (areebpa) 7
7 CreneHb MOJ0KUTEILHOTO YHCIIa 9
(ancebpa)
g [MeprneHMKyIApHOCTD IPSIMBIX U
. 17
IUTOCKOCTEN (eeomempuist)
9. | Jlorapudmsl (arcebpa) 7
10 JlorapuMHUYECKHE U TOKa3aTeIbHBIC 9
. ypaBHEHUsI U HepaBeHCTBa(aeebpa)
11. | Muororpanuuku (ceomempusi) 18
TpuronomeTpuueckre GOpMYJIbI
12. 18
(ancebpa)
TpuroHomeTpryecKue ypaBHEHHS
13. 14
(anzebpa)
14. | DnemenTn Teopuu BeposiTHOCTEI 6
IToBTOpEHKE Kypca anreOpbl U Havall
15. | MmaTtemaTudeckoro aHanusa, reOMETPUH 15
3a 10 kiacc
Bcero yacos (5 4. B Heemno u3 pacuéra 35
175

y4eOHBIX HE/EIIb)

LICHHOCTHOMY aCIIEKTY M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aIysl UX paboThI C
MOJy4aeMoOl Ha ypOKe COLMaIbHO 3HAYUMOM
nHpOpMaren

. [IPUBJICYCHUE BHUMAHUSI IIKOIBHUKOB K
LHEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha YpOKax
SABJICHUH, OpraHu3alysl UX PabOTHI C
MOJIy4aeMOU Ha YPOKE COLMAIBHO 3HAYUMOM
nHpopMarmeit

. HCTOJBb30BaHUE BOCITUTATENLHBIX
BO3MOXHOCTEH COEpKaHMs yIeOHOTO
IpeaMera yepe3 AEMOHCTPALHIO ACTAM
MPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO
MOBEJICHUS, IPOSIBIICHUS YETTOBEKOMIOOUS 1
IIOOpOCEPICTHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHUS, 3a1a4
JUTSL PeLIeHUs], TPOOJIEMHBIX CUTYalUH IS
00CyXIeHUS B KJIACCE;

IIPUMEHEHHUE Ha YPOKE HHTEPAaKTUBHBIX (HOpPM
paboThI yualuXcsi: HHTEJUICKTYaIbHBIX U,
CTUMYJTUPYIOIINX TTO3HABATEIBHYIO MOTHBAIIHIO
LIKOJIBHUKOB; JAUCKYCCHH, KOTOpPBIE AAIOT
YUYaIIUMCsI BO3MOXXHOCTD PUOOPECTH OITBIT
BEJICHUS] KOHCTPYKTUBHOT'O IMAJIOTA; TPYIIIOBOM
paboThI WK PabOTHI B Mapax, KOTOPHIE ydaT
IIKOJIBHUKOB KOMaHIHON paboTe 1
B3aUMOJIEMCTBUIO C APYTUMH JE€THMH,

. BKJIFOYEHHUE B YPOK UTPOBBIX MPOLIEAYD,
KOTOPbIE IOMOTAIOT MOJAEPKaTh MOTHUBALIHIO
JIETEN K MOJIYYEHUIO 3HAHUH, HATAXKUBaHHUIO
MO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHHH B
KJ1acce, IOMOTaloT YCTaHOBJICHUIO
JI00posKenaTenbHO aTMoc(epsl BO BpeMs
Ypoxa;

. opraamzanus medcraa
MOTHBHUPOBAHHBIX U 3PYAMPOBAHHBIX YUALTHXCS
HaJl UX HEYCIEBAIOIINMH O/THOKJIACCHUKAMH,
JIAIOIIETO IIKOJBHUKAM COIMAIbHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA U B3aMMHOW IOMOIIIH;

. WHHUIIMUPOBAHUE U TIOAJIEPIKKA
UCCIIEIOBATENBCKOM JeSITENbHOCTH IIKOJILHUKOB
B paMKax peajln3alui MU WHAWBUAYAIbHBIX U
IPYIIOBBIX UCCIEJOBATENBECKUX IPOEKTOB, UTO
JIaCT MIKOJIbHUKaM BO3MOXKHOCTb TIPHOOpECTH
HaBBIK CAMOCTOSITEJILHOTO PELLICHHUS
TEOPETUYECKON MPOOIEMBbI, HABBIK
TeHEPUPOBaHUS U 0OPMIICHHSI COOCTBEHHBIX
ujel, HaBBIK MMyOJIMYHOTO BBICTYILICHUS TIEpe]
ayJUTOpUEH, apryMEHTUPOBAHUS U OTCTANBAHUS
CBOEH TOYKU 3PEHUSL.

MareMaTuKa: aﬂreﬁpa U HAYaJIa MaTEMATUY€E€CKOI0 aHa/Iu3a, recOMeTpus.

Ba3osBslii yposens 11 kiace

Ne TeMmbl

Koauu
€CTBO
4acoB

Moayab BociMTATEIbHOH IPOrPaMMBbl
«IIK0JIBHBIH YPOK»

1. | IloBTOpeHune anreOphl ¥ HAaYasI aHAIHM3a
3a Kkypc 10 kiacca

Dopmel pabOTHL M coepKaHNE
[Noomipenue, momaepxkKa, moxpajia, mpockoda




®dyHKuMm U nx rpadpukmn  (areedpa) 9
3. Bekropsl B ipocTpaHcTBE (ecomempuist) 6
4. | Ilpon3BoaHas u €€ reOMETPUICCKUI 14
CMBICI (aneebpa)
5. | MeTox KoOpaMHAT B IPOCTPAHCTBE. 15
JIBrxenue (eeomempust)
6. | [Ipumencnue HpOI/ISBOI[IjOf/i K 21
uccliieoBaHuio GyHKIUH (areebpa)
7. Hunmuuap, konyc, map (eeomempust) 14
8. ITepBooOpa3Has u uHTErpan (areedopa) 12
9. | O6wéme Ten (ceomempust) 15
10. | PaBHOCUNBHOCTb ypaBHEHUIA U 17
HepaBeHCTB
11. | Cucrembl ypaBHeHMIA ¢ HECKONbKUMU 7
HeusBecTHbIMU (arcebpa)
[ToBTOpenue Kypca anreOpbl 1 Hava
12. | maremarmueckoro aHanu3a, reometpun | 19
3a 10 — 11 knaccsl
Bcero wacoB (5 4. B Heaeno u3 pacuéra 34 170

y4€OHBIX HE/IEIIH)

Yuurens, HarpaxaeHue [ pamoramu,
Jummomamu

OO0cyxIeHre TIpaBWIT OOIICHHS CO CTAPITUMHU
(yauTensiMu) M CBEpPCTHUKAMU (LIKOJIbHUKAMHU),
TIPUHIIMITEI y4eOHOU TUCTIUTUTHHBI U
caMOOpTaHU3alnu, TPEHUHTH

Opranuzanus ux paboThI ¢ MOTyYyaeMoi Ha
YpOKe COLMATbHO 3HAUNMOW WH(OpMAIHEH -
WHHUIIMUPOBAHUE €€ 00CYKICHUS,
BBICKa3bIBaHHA yUYAIIUMHCS CBOETO MHEHHS IO
ee MOBOJIY, BEIPAOOTKH CBOETO K Hel
OTHOIICHHUS

JemoHcTpaus aeTsM NpuMepoB
OTBETCTBEHHOI'0, TPXKIAHCKOTO TOBEICHHS,
MIPOSIBJICHHSI YSTIOBEKOIO0HS U
IIOOpOCEPICTHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTCHUSI, 3a7a4
JUTSL PEICHUs], TPOOJIEMHBIX CUTYAIUHN JUTs
o0cyXIeHHs B KJIacce, TPOCMOTP
BUEOPOJTUKOB, KWHO(PUIEMOB.
WHTennekTyanbHbIe UTPbI, CTUMYIHPYIOLIHE
MO3HABATEILHYIO MOTHBAIIUIO IIKOJIHLHUKOB;
JUCKYCCHH, TPYNIIOBasi paboTa Uiy padoTa B
napax

HacraBHuuectBo

Peanun3zanysi UMH WHAUBUAYaATbHBIX U
TPYIIOBBIX HCCIE0OBATENECKUX POCKTOB, YTO
JIACT MIKOJIbHUKAM BO3MOXXHOCTb TIPHOOpECTH
HaBBIK CAMOCTOSITEIIHHOTO PEIICHHUS
TEOPETUIECKOU MPOOIEeMBbI, HABBIK
TeHEPUPOBaHUS U 0(OPMIICHHST COOCTBEHHBIX
Wjiel, HaBbIK YBOKUTEIHHOTO OTHOIICHUS K
qy>KUM HJIesIM, 0(OpMIIEHHBIM B paboTax
JPYTUX UcCcIeI0BaTeNei, HaBbIK MyOIUYHOTO
BBICTYIUICHUS MEpe]] ayIUTOpUEH
apryMEHTHUPOBAHHS U OTCTAHBAHUS CBOECH
TOYKH 3PEHUSL.










