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Pabouas nporpamma mo npeamety «MartemaTtuka» B 5-9 kiaccax pazpaboTtana B cooTBeTcTBUM OCHOBHOW 00pa30oBaTeNbHOM
porpaMMoi OCHOBHOTO o011ero oopazoBanus B cootBeTcTBUU ¢ ®I'OC MBOVY «bonbmeruranckas OOIIy;

IJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUS YYEBHOTI'O ITIPEAMETA «MATEMATHUKA»

JINYHOCTHBIE pe3yabTaThI

1. Poccwuiickas rpakgaHCKas HWIACHTUYHOCTh (MATPUOTH3M, yBakeHHe K OTedecTBy, K TPOIUIOMY W HACTOSIIEMY
MHOTOHAITMOHAJIBHOTO Hapoja Poccuu, YyBCTBO OTBETCTBEHHOCTH W Jojira mepen PoauHol, naeHTHGUKAIMSA ceOsl B KauecTBe
rpaxaanuHa Poccun, oco3HaHue U OIIYIICHHUE JTUIHOCTHOW COMPUYACTHOCTH CYAb0OE POCCUHCKOTO HApO1a).

2. 'OTOBHOCTB M CITIOCOOHOCTH OOYYAFOIIMXCS K CAMOPA3BUTHIO U CaMOOOpPa30BaHHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U
NO3HAHUIO; TOTOBHOCTh M CITOCOOHOCTh OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JalbHEHINCH WHIWBUIYaJIbHOH TPacKTOPHUH
oOpa3oBaHus Ha 0a3e OPHEHTHPOBKH B MHpe Mpodeccuii ¥ MmpodecCHOHAIBHBIX NPEANOYTCHHH, C yYeTOM YCTOHYHUBBIX
M03HABATEILHBIX HHTEPECOB.

3. Pa3BuToe MopajabHOE CO3HAHHME U KOMIIETEHTHOCTh B PEIICHUH MOPAJIbHBIX IIPOOJIEM Ha OCHOBE JINUHOCTHOTO BBHIOOPA,
(dbopMHpOBaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IIOBEJICHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHUS K
coOctBeHHBIM TTocTyIKaM. ChOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO; YBOXKHTEIBHOTO OTHOIIECHUS K TPYTY.

4. ChopMHPOBAHHOCTH IIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU H
OOIIECTBEHHOM MPAaKTUKH, YUUTHIBAIOMIETO COIMAIbHOE, KYJIBTYPHOE, I3BIKOBOEC, TYXOBHOE MHOTO00Opa3He COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBAXUTEILHOE U JOOpOXKEIaTEIFHOE OTHOIICHUE K JIPYTOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO,
KYJIbTYpPE, S3bIKY, BEPE, IPakIaHCKOU MO3HMIMK. [ OTOBHOCTh U CIIOCOOHOCTh BECTH JUAJIOT C JPYTHMH JIOJbMU M JJOCTHIaTh B
HEM B3aMMOIIOHUMAaHUSI.

6. OCBOCHHOCTh COITMAIBLHBIX HOPM, ITPaBUJI ITIOBEJICHHMS, pojiek 1 (HOPM COIMAILHOM KU3HH B TPYIIIAaX U COOOIIECTBAX.

7. ChopMHUPOBAaHHOCTH IIEHHOCTH 3JI0POBOT0 M O€30M1aCHOT0 00pa3a KU3HHU.



MeTanpeaMeTHbIe pe3yJibTaThl

MeranpenMeTHbIE PE3yNbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYaIOIIMMHCS MEXIPEIMETHbIE MOHATHS W YHUBEpCaJIbHbIC
yueOHbIe eUCTBUS (PEryJIsITUBHBIE, IO3HABATEIbHbIE, KOMMYHHUKATHUBHbIE).

MexnpeaMeTHble NOHSTHS

* CUCTEMATU3UPOBATh, COMOCTABIATh, aHAJTU3UPOBATh, 0000IIaTh U UHTEPIPETUPOBATH MH(OPMAIINIO, COAEPKALTYIOCS B
TOTOBBIX HH(POPMAIIMOHHBIX OOBEKTAX;

* BBIJICJIATH [VIABHYIO U M30BITOYHYIO HH(OPMALIKIO, BBIMOIHSATH CMBICIOBOE CBEPTHIBAHUE BBIJICICHHBIX (DAKTOB, MBICIIEH;
NpEeICTaBIATh MHPOPMALIMIO B CKATOW CIOBECHOU (opMe (B BHJIE TUIAHA WIIM TE€3UCOB) M B HATJIAIHO-CUMBOJIMYECKO (hopme (B
BUJIE TaOIUIL, Tpad@UUECKUX CXEM U IUarpamm, KapT MOHATUN — KOHIIENTYaJbHbIX JUATPAMM, OMTOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JOTOJIHATH TAOIUILIbI, CXEMBI, IHArpaMMbl, TEKCTBHI.

PeryastuBHsbie YY /|

1. YMeHue caMOCTOSTENIbHO ONPENENSATh e 00y4YeHUs], CTaBUTh U (OPMYJIHPOBATH HOBbIE 3a7auM B yueOe U
MO03HABATEIBHOM I€ITEbHOCTH, pa3BUBATh MOTUBBI U MHTEPECH CBOEH MO3HABATENbHOM AesTenbHOCTH. O0yyaromuics

CMOXKET:
o aHAJIM3UPOBATH CYIIECTBYIOIIUE U TNIAHUPOBATH Oy/ylire 00pa3oBaTeIbHbIe Pe3yIbTaThl;
o UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEAEIIATh IIaBHYIO MPOOJIEMY;
o BBIIBUTaTh BEPCUU pEIICHUS MpoOJIeMbl, (OPMYIHUPOBATh THUIIOTE3bI, MPEIBOCXUINATH KOHEUHBIM
pe3yibTaT;
o CTaBUTH 1IEJIb IEATEILHOCTH Ha OCHOBE ONPEIENIEHHOM MPOOJIeMbl U CYIIECTBYIONINX BO3MOKHOCTEH;
o dbopMynupoBaTh yueOHbIC 3a7a4M KaK IIard JOCTHKEHUS TIOCTABICHHOM 1eNU e TebHOCTH;
o 000OCHOBBIBATH 11€JI€BBIE OPUEHTUPHI M IPUOPUTETHI CCHUTKAMH Ha IIEHHOCTH, YKa3biBasi © 00OCHOBBIBAS

JIOTHYECKYIO TTOCIIEIOBATEIHHOCTD IIATrOB.
2. YMeHHe CaMOCTOSITENIbHO TUIAHUPOBATh MyTH JIOCTHKCHUS IIeJIel, B TOM YHUCJIE aJbTepHATHBHBIC, OCO3HAHHO
BbIOHMpaTh Hanboee 3 PeKTUBHBIE CTIOCOOBI PEIICHHUS YYEOHBIX M MO3HABATENbHBIX 3a/1a4. OOYyJaroNINiicss CMOXKET:

o OTIpEIeNSITh HEOOXOUMBIE JEUCTBHE(SI) B COOTBETCTBUHM C Y4YeOHOW W TO3HABATEILHON 3amadeil u
COCTaBIIATH AJITOPUTM UX BBITTOJTHCHMUS;
o 00OCHOBBIBaTh M OCYIIECTBIATH BBHIOOp HambOosee A(h(HEKTUBHBIX CIMOCOOOB pEMICHHUS YYCOHBIX U

IIO3HABAaTCIbHBIX 3a1a4,

L OHpeI[eJ'IHTB/HaXOI[I/ITB, B TOM YHMCJIC U3 IPCAJIO0KCHHBIX BAPUAHTOB, YCJIIOBHUA JJI BBIITOJITHCHUA yqe6H0171



Y NIO3HABATEIILHOM 3a/a4H;

° BBICTPAUBaTh KU3HEHHBIE MJIAaHBI HA KPATKOCPOUYHOE Oynyliee (3asBIATh 1IeJIEBble OPUCHTHUPHI, CTABUTH
aJIeKBaTHbIE UM 3aJlaud WM TMpenjiaraTh JEUCTBHUS, yKa3biBass U OOOCHOBBIBAaS JIOTUUYECKYIO MOCJIEAOBATEILHOCTD
11aroB);

o BBIOMpATh M3 MPEII0KEHHBIX BAPUAHTOB M CAMOCTOSATEIBHO MCKATh CPEACTBA/PECYPCHI ISl PEIICHHSI
3aJ]a9n/JOCTHXKCHHUS 1ICIIH;

o COCTaBIIATH IUIAH PEIICHUS MPOOJIEMbI (BBITTOTHCHHS TIPOEKTA, TPOBEICHHS UCCIICIOBAHU );

o ONpeNeNsITh TOTCHIIMAIBHBIC 3aTPYJHCHUS IPU PEHICHUM yYeOHOW W ITO3HABATCIBHOW 3aJaud |
HAXOJUTh CPEJICTBA IS UX YCTPAHCHUS,

o OIMCHIBATh CBOW ONBIT, OGOPMIISAS €ro JJIsA Iepeaadd JAPYTHM JIIOJISM B BUIC TEXHOJOTHH PEIICHUS
NPAKTUYCCKUX 3aja4 ONPEICICHHOTO KIacca;

o IUTAHKPOBATh U KOPPEKTUPOBATH CBOIO MHIMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHEe COOTHOCHUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIISAThH KOHTPOJIbL CBOEH
NESITEIbHOCTH B TPOIECCE JOCTHKEHUS PEe3yNbTaTa, OMPENesiTh CIOCOObI JEUCTBUI B pamMKax MpeasioKeHHBIX
yCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATH CBOMU JIEUCTBHSI B COOTBETCTBUU C HW3MEHSIOLIEHCS CHUTYyalueH.
OOyyaromuics CMOXKeT:

o ONpENENATh COBMECTHO C IE€IaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX pPE3YJIbTATOB U
KPUTEPHUHU OIEHKH CBOEH YUCOHOM e TEIHhHOCTH;

o CUCTEMATU3UPOBaTh (B TOM 4MCIIe BHIOMPATh MPUOPUTETHBIC) KPUTEPUU TUIAHUPYEMBIX PE3YyJIbTAaTOB U
OLICHKU CBOEH JESATCIILHOCTH;,

o 0oTOMpaTh MHCTPYMEHTHI ISl OIICHUBAHUSI CBOEH JESATEIBHOCTH, OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH
JESTETHPHOCTH B paMKax MPEJIJIOKEHHBIX YCIOBUI U TpeOOBaHUIA;

o OLICHUBATH CBOIO AECATEIIBHOCTh, apI'YMEHTUPYsI IPUYHMHBI TOCTHKEHUSI WIIKM OTCYTCTBUS IUNIAHUPYEMOTO
pe3yJibTaTa;

o HAXOJIUTh JIOCTATOYHBIE CPEJICTBA JJISI BBIMOJHEHHS y4€OHBIX NEUCTBUN B M3MEHSIONICICS CUTyalluu
W/WH TIPY OTCYTCTBHH IJIAHUPYEMOTO PE3YJIbTATA,

o paboTtas 1O CBOeMy IUIaHY, BHOCHTH KOPPEKTHBHI B TEKYIYIO NEATEILHOCTh Ha OCHOBE aHaIM3a
W3MEHEHHUM CUTYalNu JJisl TIOJIyYeHUS 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3yabTarta;

o YCTaHABIMBATh CBA3b MEXAY NOJIYYCHHBIMH XapAKTEPUCTUKAMU MPOAYKTA U XAPAKTEPUCTUKAMHU
rnpouecca ACATEIIbHOCTA U MO 3aBEPIICHUU JCATEIBHOCTH IMPEIJIaraTb U3MEHECHHE XapaKTEPUCTHUK Mpolecca s



MOJIYYCHHSI YIYUIICHHBIX XapaKTEPUCTUK TIPOIYKTa;
o CBEPSATH CBOM JICUCTBUS C IICJIBIO M, P HEOOXOIUMOCTH, UCTIPABIIATH OIMTUOKH CaMOCTOSATEIBHO.
4. YMeHue OICHUBATH NMPABWJIBHOCTH BBITIOJIHCHHS y4eOHOW 3a71adyu, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS.
OOyuaronuincs CMOXKeT:

e OTIPENIECNIATh KPUTEPUHU MTPABUIBHOCTH (KOPPEKTHOCTH ) BHITIOJHEHUS yueOHOM 3a1a4H;

o aHaJM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPHUS JJIsl BHITIOJHEHUS
y4ueOHOU 3a1a4H;

o CBOOOJIHO TOJIb30BAThCSl BBHIPAOOTAHHBIMU KPUTEPUSIMU OIIEHKH M CaMOOIICHKH, MCXOJs W3 IEeIH U
UMEIOIINXCS CPEICTB, pa3audasi pe3yibTaT U CIIOCOOBI EHCTBUM;

o OIICHUBATh MPOJAYKT CBOCH JEATCIBHOCTH MO 3aJaHHBIM W/WIM CaMOCTOSITEIBLHO OMPEICICHHBIM
KPUTEPHUSIM B COOTBETCTBHUU C LIEIBIO ACITEIBHOCTH;

o 000CHOBBIBATh JIOCTH)KUMOCTH II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX
PECYPCOB U TOCTYITHBIX BHEIIIHUX PECYPCOB;

o (GuKCUpOBATH U AaHAIM3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

5. Bnajgenne ocHOBaMU CaMOKOHTPOJIS, CAMOOIICHKH, NPUHSTHS PELIIEHUH M OCYIIECTBIEHUS OCO3HAHHOIO
BbIOOpa B yueOHOM U Mo3HaBaTeNbHON. OOYyJaronIuiics CMOXKET:

o HAOMIONAaTh W aHAJIM3UPOBaTh COOCTBEHHYIO YYEOHYIO U TIO3HABATENIbHYIO JIEATENBHOCTh W
JESTENBHOCTD PYTUX 00YUaIONIUXCs B IPOLIECCE B3aUMOTPOBEPKU;

o COOTHOCHTH peasIbHbIC U TJIAaHUPYEMBbIE PE3YNIbTAThl HHAUBUYaTbHON 00pa3oBaTeIbHON JESITEIIbHOCTH
U JieNaTh BbIBOJbI;

o NPUHUMATH PElIeHUE B y4eOHOM CUTYalluy U HECTH 32 HETO OTBETCTBEHHOCTH;

o CaMOCTOSATEILHO OMPENEIATh MPUUMNHBI CBOETO YCII€Xa WIM HEeyCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3
CUTYyallMU HEYCIIEXa;

o PETPOCTIEKTUBHO OMPEACNATh, KaKue NEUCTBUS MO PEIICHUIO y4eOHOHN 3aJa4yil WIM TMapaMeTphbl dTHUX
JNEUCTBUI MPUBETHU K MOJYYSHUIO UMEIOLIETOCs MTPOAYKTa YUeOHOM AesTeTbHOCTH;

o JEMOHCTPUPOBATh TMPHUEMBI PETYISIIIUN TICUXO(PU3UOTOTHISCKUX/ SMOIMOHAIBHBIX COCTOSTHUHM JIsI

noctwkenus d¢dexra ycrnokoeHus: (yCTpaHEHHs ASMOIMOHAIBLHON HANMpsHKEHHOCTH), d(hdexTa BOCCTAHOBICHUS
(ocnabneHusi NOposBICHUN  yTomuieHusi), d(dekra akTUBU3aUUU  (TMOBBILICHUS  MCUXO(U3UOIOTUYECKOM
PEaKTUBHOCTH).

ITo3naBaTesbHbIE YY ]|



6. YMmenue omnpenensTe MOHATUSA, CO3/1aBaTh OOOOIIEHHSA, YCTAaHABIMBATH AHAJIOIMH, KJIACCHU(PUIUPOBATH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUSA M KPUTEPHUM I KiIacCU(UKAIMU, YCTAHABIUBATH MPUYMHHO-CIIEICTBEHHbIE
CBSI3M, CTPOUTH JIOTHUYECKOE PACCYKIEHUE, YMO3aKIIOUeHHE (MHAYKTHUBHOE, NEAYKTHUBHOE, [0 AHAJOTUM) U JeiaTh
BbIBOIbI. OOyUaroUMics CMOXKET:

o no0upaTh CJI0Ba, COMOJYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEIISIIONINE €ro IPU3HAKA U CBOMCTBA;

o BBICTPANBAaTh JIOTHYECKYIO IIETIOUKY, COCTOAIIYIO U3 KIFOUEBOTO CJIOBA U COMOIUYMHEHHBIX MY CJIOB;

o BBIJICJISITH OOIINIA MPU3HAK JBYX UM HECKOJIBKUX MIPEAMETOB WJIU SIBIICHUI U OOBSCHSTH UX CXOJICTBO;

o OOBEIUHAThL TMPEIAMEThl W SIBJICHUS B TPYNNbl 1O ONPEACICHHBIM MpU3HAKAM, CpPaBHUBATH,
KJ1acCU(pUIIUPOBATHh U 000011aTh (hAKThI U SIBICHUS;

o BBIICIISITh SIBICHUE U3 OOIIETO psijia APYrUuX sSBJICHUIM;

o OTIPeNIeNIATh 00CTOATENIHCTBA, KOTOPHIE MPEIIISCTBOBAIM BOSHUKHOBEHUIO CBSI3U MEXKY SBICHUSIMHU, U3

3TUX 00CTOATENIBCTB BBIJICTSATH ONPEICISIONINE, CIIOCOOHBIC OBITh MPUUUHON JTAHHOTO SIBJICHUS, BBISBIISITH IPUYUHBI
U CJICJICTBUS SIBJICHUIM;

o CTPOHTH PACCYKIEHUE OT OOIIMUX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBIICHUSIM M OT YaCTHBIX SIBJICHUW K
OOIIMM 3aKOHOMEPHOCTSIM;

o CTPOWTH pAacCyXJIEHHE Ha OCHOBE CPaBHCHHS TPEAMETOB W SBICHHMA, BBIACISISI MPH 3TOM OOIINe
NPU3HAKH,

o U3J1arath MOJTYYCHHYIO HH()OPMAIINIO, HHTEPIIPETHPYSI €€ B KOHTEKCTE pelracMoi 3a1auu;

o CaMOCTOSITETTLHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYXTAIOIIYIOCS B MPOBEPKE, MpeiaraTh ¥ MPUMEHSITh
croco0 MpOBEPKH TOCTOBEPHOCTH HH(POPMAITUH;

o OOBSICHATH SIBJICHHSI, TPOIIECCHI, CBS3M M OTHOIICHHWS, BBISBISEMBbIE B XOJI€ IO3HABATEIHHON W

UCCIIEIOBATEIBCKON NIEATETbHOCTH (TPUBOJIUTH OOBSICHEHHE C M3MEHEHHEM (OPMBI MPEICTABICHUS; OOBSICHSTS,
TETATU3UPYS WK 0000111251, 0OBIICHATE C 3aJJaHHOM TOYKH 3PEHUS );

o BBISIBJISIT M HA3bIBaTh NMPUYMHBI COOBITHS, SBIICHUS, B TOM YHCJIE BO3MOXHBIE / Hanbosiee BEpOSTHBIC
MPUYMHBI, BO3MOKHbBIE TTOCJIEACTBUS 3aITaHHON MPUYUHBI, CAMOCTOATENIBHO OCYIIECTBIISISE TPUUUHHO -CI€ACTBEHHbBIN
aHamus;

o JenaTh BBIBOJ HA OCHOBE KPUTHMUECKOIO aHaldu3a pPa3HbIX TOYEK 3pPEHHs, IMOJATBEPKIATh BBIBOA
COOCTBEHHOM apryMeHTallMel UM CAMOCTOSATENIbHO MOJYUYEHHBIMU JTAHHBIMH.

/. YMeHHe co3/1aBaTh, IPUMEHATh M MPEeoOpa3OBbIBaTh 3HAKM W CUMBOJIbI, MOJIEIM U CXEMbI JUJIsi PEIICHUs
y4eOHBIX U MO3HABATEIbHBIX 3a7a4. O0yUYarONINICs CMOXKET:



° 0003Ha4YaTh CUMBOJIOM U 3HAKOM MPEIMET U/WIIH SIBJICHUE;

o OTIPEIETISATh JIOTUYECKUE CBSI3U MEXAY IpeIMeTaMH H/WiTU SIBICHUAMH, 0003HAYATh JaHHBIC JJIOTHUECKUE
CBSI3M C TIOMOIIIBIO 3HAKOB B CXEME;

o co3aaBaTh a0CTPAKTHBIN WM peajbHbI 00pa3 mpeaMeTa U/Uilu IBJICHUS;

o CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHM 3aJlaud W/ WU CIIOCc00a ee pelieHus;

o co3/1aBaTh BepOadbHbIC, BEIIECTBEHHbIE U WH()OPMAIMOHHBIE MOJEIH C BBIICICHHEM CYIIECTBEHHBIX
XapaKTEePUCTUK 00BbEKTa JUIsS ONPEICIICHUS CIT0co0a PEIICHNS 3a/1a4l B COOTBETCTBUU C CHTYAIIHEi;

o peoOpa3oBBIBATH MOJIENN C LEIBIO BRISIBICHUS OOIIMX 3aKOHOB, ONPEICTSIONINX JaHHYIO MPEAMETHYIO
0011aCTh;

o NEPEeBONTh CJOXHYI TI0 COCTaBy (MHOTOACleKkTHY0) wWHpopMamuio w#3 TpaduIecKoro WU
(opManM30BaHHOTO (CHMBOJIBHOTO) TIPEJICTABIICHUSI B TEKCTOBOE, M1 HA00OPOT;

o CTPOHTH CXEMY, AITOPUTM JCHCTBHS, HCTIPABIISATh WM BOCCTAHABIMBATH HEM3BECTHBIN paHee alTOPUTM
Ha OCHOBE MMEIOIIETOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPHTM;

o CTPOUTH A0Ka3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

o aHAIM3UPOBATH/PEPIIEKCUPOBATH OMBIT Pa3pabOTKU M peaM3alli y4eOHOro MPOEKTa, UCCIeI0BaHUS

(TeopeTHYECKOro, SMIIMPUICCKOTO) HAa OCHOBE MPEIOKECHHON MPOOJIEMHONW CUTYyaIluH, TTOCTABICHHON 1EIU W/WIH
3aJIaHHBIX KPUTEPUEB OIICHKH MPOIYKTa/pe3y/IbTaTa.
8. CwmpiciioBoe uteHne. OOyJaronuicsi CMOXKET:

o HaXOAUTh B TEKCTE TpeOyeMyto nH(MOpMAITUIO (B COOTBETCTBUH C IIENIIMH CBOCH ESITEILHOCTH);

o OPUEHTHUPOBATECS B COAECPKAHUM TEKCTA, ITOHUMATh LIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYpHUpPOBaTh
TEKCT;

o yCTaHABJIMBAThH B3aMMOCBSI3b OMMUCAHHBIX B TEKCTE COOBITUIA, SIBIICHUM, ITPOIIECCOB;

o PE3IOMUPOBATH TJIABHYIO UICIO TEKCTA;

o KPUTHUYECKHU OIICHUBATH COJIepKaHue 1 (OpMY TEKCTa.

9. Pa3BuTHEe MOTHBAIMM K OBJIAJICHUIO KYJbTYPOW aKTUBHOT'O HMCIIOJB30BAHHS CIIOBAPEH M JPYTUX TOMCKOBBIX CHCTEM.
OO0y4aromuncs CMOXET:

OIIpCACIIATH HGO6XOI[I/IMBIC KIIXOYCBBIC IIOMCKOBBIC CJIOBA U 3aIIPOCHI;
OCYIICCTBIIATDH BBaHMOI[CﬁCTBHe C OJICKTPOHHBIMHU ITIOMCKOBBIMH CUCTECMAMM, CII0OBAPIMU,
(I)OpMI/IpOBaTB MHOXCCTBCHHYIO BI)I60pKy N3 ITIOMCKOBBIX UCTOYHUKOB JJIA O6’BCKTI/IBI/IBEU_II/II/I PE3YJIbTAaTOB IIOHUCKA,



o COOTHOCHUTDH MOJYYEHHBIE PE3YJIHTAThI IOUCKA CO CBOEH JIEATEIILHOCTHIO.

KommyHnukatusubie YV /|
10.YMeHue opraHu30BBIBaTh Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU,
paboTaTh MHAMBUIYAIBHO U B TPYIIIE: HAXOIUTh OOIEe PEIICHUE U pa3peiniath KOH(MIUKTH HA OCHOBE COTJIACOBAHMS
MO3UIINI U yueTa UHTepecoB; (OpPMYJIUPOBATh, ApTyMEHTUPOBATh U OTCTaUBaTh CBOe MHeHUE. OOyJarONIUiCsS CMOXKET:

— OTPENICNIATh BO3MOXKHBIE POJIM B COBMECTHOM JEATEIbHOCTH;

— UTPATh ONPEJIEICHHYIO POJIb B COBMECTHOM JICSITENHHOCTH;

— PUHUMAThH MO3UIIUI0 COOECETHUKA, IOHUMAs! TTO3UIIUIO IPYTroro, pa3inyaTh B €ro peyu: MHEHHUE (TOUKY
3peHMsl), 10Ka3aTebCTBO (APTyMEHTHI), (PaKThl; TUTIOTE3bI, aKCHOMBI, TEOPHUU;

- OTIPENIECNIATh CBOM JCHCTBHUS M JEHUCTBHUS NapTHEPa, KOTOPBIE CIIOCOOCTBOBAIM WJIM MPETSITCTBOBAIU
MIPOIYKTUBHON KOMMYHHUKAIIUH;

- CTPOUTH MO3UTHUBHBIC OTHOIIICHHUS B IIPOliecce yueOHOM U MO3HABATEILHOM JEATeIbHOCTH;

- KOPPEKTHO M apryMEHTUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pPEHHUS, B JHUCKYCCUU YMETh BBIJBUTaTh
KOHTpapryMEeHTHI, Iepedpa3zupoBaTh CBOK MBICIH (BIaJICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPUTHUUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM NPHU3HABATH OIIMOOYHOCTH CBOETO
MHEHHMSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— npeiarath albTepHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlUH;

— BBIICIISITH OOIIYIO TOYKY 3pEHHS B TUCKYCCHH;

— JIOTOBApUBATLCSA O TPaBWJIaX M BOIMpPOCAx JJIs OOCYXJICHHS B COOTBETCTBUM C ITOCTaBJICHHOW TEpe]
TPYNIION 3a1a4en;

- OpraHU30BbIBaTh YUeOHOE B3aMMOCIHCTBHE B TpyNNe (ONMpeaensTh OOIIHe IeNH, pacipeaeisTh POy,
JIOTOBAPUBATHLCSA IPYT € IPYroOM U T. 1.);

— YCTPaHSITh B paMKax Jianora pa3pbIBbI B KOMMYyHUKAIIUH, 00yCJIOBJICHHBIE
HETTOHMMAaHUEM/HEMPUSATHEM CO CTOPOHBI cOOeCeTHUKA 3a/1auu, (POPMBI WIH COJEPKaHUS TUAJIora.

11. YMeHHne OCO3HAHHO MCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3aJaueil KOMMYHHMKALIMM JJISl BBIPAKECHHS
CBOMX YYBCTB, MBICIIEH W MOTPEOHOCTEH ISl MJIAHUPOBAHUS W PETYJISIMU CBOCH NESITEIILHOCTH; BIIaJICHUE YCTHOU U
MUCHbMEHHOHN PEUYbI0, MOHOJIOTUUYECKONM KOHTEKCTHOM peubto. OOyUYaronuicss CMOXKET:

o OMpEeNEATh 33J]Ja4y KOMMYHUKAIIMU U B COOTBETCTBUU C HEW OTOMPATh PEUEBbIC CPE/ICTBA;
o 0oTOMpaTh U UCIOJIL30BATH PEUYEBBIE CPEJICTBA B MPOIECCE KOMMYHHUKALIUM C APYTUMU JIOAbMHU (AHAIOT



B IIape, B MaJIOH TpyMIE U T. 1.);

° MPEACTABIATh B YCTHOM WJIM MUCbMEHHOU (DOpME pa3BEpHYTHIH MJIaH COOCTBEHHOM €SI TEIbHOCTH;

o coON0aTh HOPMBI NYOJUYHOW pEYH, pEerjiaMeHT B MOHOJOre M JUCKYCCUU B COOTBETCTBUHU C
KOMMYHUKAaTUBHOU 3aJ1a4eH;

o BBICKa3bIBaTh W OOOCHOBBIBATH MHEHHE (CYXKIEHHE) W 3alpalliuBaTh MHEHHE MapTHEpPA B pPaMKax
JIMAJIora;

o NPUHUMATh PEIEHUE B XOJI€ AUaora U COrJiacoOBbIBATh €ro ¢ CO0ECEeTHUKOM;

o UCIIOJIb30BaTh BepOalibHbIE CpEeACTBA (CpeACTBa JOTMYECKOM CBS3M) JUISl BBIACIEHHUS CMBICIOBBIX
0JIOKOB CBOET0 BBICTYIICHHUS;

o UCIIOJIb30BaTh HEBEpOaIbHbIE CPEJICTBA WIIU HATJISIHbIE MaTepUabl, TOATOTOBIEHHbBIE/OTOOPAHHbIE TI0]T
PYKOBOJCTBOM YUYHUTEJS;

o Jie’aTh OLIEHOYHBIN BBIBOJ O JOCTH)KEHHH €I KOMMYHUKAIUU HEMOCPEICTBEHHO MOCJIE 3aBEPUICHUS
KOMMYHHUKAaTUBHOT'O KOHTaKTa 1 00OCHOBBIBATH €TO.

12. dopMUpOBaHME W pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTM HCIMOIB30BaHUA HHGOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHoJjoru# (nanee — MKT). OOyuaromnuiicss cMOXKeT:

o I[EJICHANPABIEHHO MCKaTh M MCIOJIb30BaTh MH()OPMAIMOHHBIE PECYPCHI, HEOOXOAUMBIE AJIA PEIICHHUS
y4eOHBIX M IPAKTUYECKUX 3aj1a4 ¢ momoIbio cpeacts MKT;

o BBIOMpATh, CTPOUTH M HCIOJIH30BaTh AJEKBATHYIO MH()OPMAIMOHHYIO MOJENb I Tepelaadyd CBOUX
MBICIIEH CPEACTBAMU €CTECTBEHHBIX U ()OPMAIIBHBIX S3bIKOB B COOTBETCTBHH C YCIOBUSMU KOMMYHHUKAIIIH;

o BBIIETIATh MH(OOPMAITMOHHBINA aCHEKT 3a/lauu, ONEePUPOBATh JAHHBIMH, UCIIOIH30BaTh MOENb PEIICHHUS
3a/1a4y;

o UCMOJIb30BaTh KOMIIBIOTEPHbBIE TEXHOJIOTUU (BKIIIOYasi BHIOOP a/I€KBAaTHBIX 3a7jau€ MHCTPYMEHTAIbHBIX

IPOrpaMMHO-AMMAPATHBIX CPEJICTB U CEPBUCOB) JJI PEIICHHS] MHPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX YU4EOHBIX
3a/1a4, B TOM YHUCJIE: BBIYMCIICHHE, HAMMCaHue pedepaToB, CO3MaHNE MPE3CHTAINNA U JP.;

o MCTIOJIb30BaTh HHPOPMAIIUIO C YIETOM dTUYECKUX U TIPABOBBIX HOPM;

o co3naBaTh HWH(MOPMAIIMOHHBIE PECYpChl PA3HOTO THUMA W JUIS Pa3HBIX ayJUTOPHHA, COONIOAAThH
MH(GOPMAIIMOHHYIO TUTHEHY U TIPaBUIa HHPOPMAITMOHHOW 0€30MMacHOCTH.

B IIP€IMETHOM HaAIIPpaBJICHUH:



BeinyckHMK Hay4yuTcest B 5-6 kiaccax (AJ1s1 MCIOJIb30BAHUS B MOBCEAHEBHOM KU3HU U 00ecrie4eHUs1 BO3MOKHOCTH
YCIICLIHOI'0 MIPOXOJIKEHUsI 00pa3oBaHUus HA 02a30BOM YPOBHeE)

L4 OHCpI/IpOBaTB Ha 0a30BOM YPOBHEC IIOHATHUAMHU. MHOXCCTBO, OJICMCHT MHOXKCCTBA, IMOAMHOXKCCTBO,
MMPUHAAJICIKHOCTD,

L4 3aJ1aBaTb MHOKCCTBA IEPCUYHUCICHUCM HUX 3JICMCHTOB,

L4 HaXOJUTb IEPECCUCHUC, O6’[>€I[I/IHCHI/I€, IIOAMHOXECTBO B HpOCTGﬁHIHX CUTyaluiaXx

B noBceaHeBHOM KU3HU M NIPU U3YYEHUHU APYTUX NMPeIMETOB:
® pPacro3HaBaTh JJOTUYECKU HEKOPPEKTHHIE BHICKA3BIBAHUS
Yuciaa
e OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHSTHUSMH: HATypaJIbHOE YHCIIO, IIEJIO€ YHCI0, OOBIKHOBEHHAs ApOOb,
JeCATUYHas IpoOb, CMEIIAHHOE YHCII0, PAIIMOHAIIEHOE YHUCIIO;
® UCIIOJIb30BaTh CBOMCTBA YKCEI U MPaBUJIA ICUCTBUHN C pallMOHATBLHBIMU YUCJIaMU TIPU BBITIOJTHEHUU BBIYUCIICHUIT;
® UCIIOJIK30BaTh MPHU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBITTOTHEHUN BBIYHUCICHUN U PEIICHUH HECJIOKHBIX 3a71a4;
® BBINOJHATH OKPYIJIEHUE PAIIMOHATIBHBIX YUCET B COOTBETCTBUU C MPAaBUIIaAMU;
® CpaBHUBATH pallMOHAIbHBIE YUCTIA.
B noBcexHeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPeIMETOB:
® OIICHUBATH PE3YJIbTAaThl BEIUYMCICHUN IPU PEIICHUM TPAKTUYECKUX 3a/1a4;
® BBINOJHATH CPABHEHHUE YUCET B PEAJIbHBIX CUTYyaIUsX;
® COCTaBJISATH YHCJOBBIC BRIPAKCHUS MPU PEIICHUN MPAKTHYECKUX 3a/1a4 U 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB
CraTncTuka M Teopusi BeposiTHOCTEM
e [IpencTaBnsaTh NaHHBIC B BUIE TAOJIHII, THATPAMM,
e yuTaTh HHOOPMALIHIO, IPEACTABICHHYIO B BUJIC TaOJIHUIIbI, JUATPAMMBI,.
TexkcTOoBBIE 331241
e Pemarh HeCIIOKHBIC CIOKETHBIC 3a7]a9M Pa3HbIX TUIIOB Ha BCE apu(PMETHICCKHE ICHCTBHS,
® CTPOHUTHh MOJICTh YCIIOBHS 3aadyu (B BHC TAaOJWIIBI, CXEMBbI, PUCYHKA), B KOTOPOW JaHbI 3HAYCHUS JIBYX H3 TPEX
B3aUMOCBS3aHHBIX BEJIUYHH, C IEJIbI0 TOMCKA PEIICHUS 3a/1a4H;
® OCYIIECTBJISITH CIIOCOO MOMCKA PEIICHUS 3aJa4i, B KOTOPOM PaCCYXJICHHE CTPOUTCS OT YCIOBHS K TPeOOBAaHUIO WIIH
0T TpeOOBaHUSI K YCIOBHIO;
® COCTaBJIATH IUIAH PEIICHUS 3a/1a49H;



BBIJCIISITh ATAIlbl PEIICHUS 3a/1a4u;
MHTEPIPETUPOBATH BBIYNCINUTEIBHBIE PE3YIIBTATHI B 3a/1a4€, UCCIIEIOBATH MOJYYEHHOE PEIICHUE 3a/1a4H;
3HATh pa3IMyue CKOPOCTEN 0OOBEKTA B CTOSUEH BOJIE, IPOTUB TEUEHHUS U [0 TEUECHUIO PEKH;
pemaTh 3a1a4d Ha HaXO0XKJAEHNUE YaCTU YUCJIa U YUCIIa 110 €ro 4acTH;
e pelaTh 3a/la4yd pa3HbIX TUIOB (Ha paOOTy, Ha MOKYIKH, HA JBUKEHUE), CBA3BIBAIOIIUX TPU BEIIMYWHBI, BBIIEIATH
ATU BEJIMYUHBI U OTHOIIECHUS MEXAY HUMU;
® HAxXOAWTh MPOLIEHT OT YHUCJA, YUCIO IO MPOLEHTY OT HEro, HAaXOAUTh MPOLEHTHOE OTHOUIEHWE JABYX YMCEIl,
HaXOJUTh MPOLEHTHOE CHU)KEHUE WJIN POLIEHTHOE MOBBIILICHUE BETUYUHBI;
® pEIIATh HECJIOKHBIE JJOTUYECKHUE 3a/1a4l METOJIOM PAaCCyKICHH.
B noBce1HeBHOI KU3HU M NMPHU U3YYEHUM JPYTUX NMPeAMETOB:
® BBLIJBUTATh TUIIOTE3bI O BOZMOXKHBIX MPEICIIbHBIX 3HAUCHHUSX UCKOMBIX BEJIMYUH B 3a7a4e (JenaTh MPUKUIKY)
Haruasanas reomerpust
I'eomerpuyeckue purypsi
e OmnepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSAMU: (QUrypa, TOUKa, OTPE30K, MpsMas, Jy4, JIOMaHas, Yrol,
MHOT'OYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYIOJIbHUK, INPSIMOYTrOJbHUK W KBAaAPAT, OKPYKHOCTb U KPYyI, IPSMOYTOJBHBIN
napasuienenumneni, Kyo, map. M3o0paxars uzydaemble GUTYpPBI OT PYKH U C TIOMOIIBIO JIMHEWKHU U ITUPKYJIA.
B noBce1HeBHOM KM3HU U NIPHU U3YYEHHH APYTUX MPEAMETOB:
® pemaTh NPAaKTUYECKUE 3a]]a4H C PUMEHEHHUEM MPOCTEUIIINX CBOMCTB GUTyp.
HN3mepenus v BIYUCTCHUSA
® BBINOJHATh U3MEPEHUE [JIMH, PACCTOSHUM, BEJIIMYHUH YTJIOB, C MOMOLIBK0 MHCTPYMEHTOB JUISI U3MEPEHHUU JJIMH U
YIJIOB;
® BBIYUCIIATH IUION[AN IPSIMOYTOJIBHUKOB.
B noBcexHeBHOM »KU3HU U NIPH U3YYEHUH APYITUX NPEAMETOB:
® BBIUNCIIATH PACCTOSHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYalUsX, INIOAN MPSIMOYT OJIbHUKOB;
® BBINOJHATH NIPOCTEHIINE TOCTPOCHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHON KU3HH
HUcTopust MaTeMaTHKHU
® OIKCHIBATh OTACIBHBIE BBIAAIOIINECS PE3YJIbTATHL, OJYYEHHBIE B X0/I€ PA3BUTHS MAaTEMAaTUKU KaK HAYKH;
® 3HATh PUMEPHI MATEMATUYECKNX OTKPBITHHN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH



BhInyCKHHMK IOJIYyYMT BO3MOKHOCTh HAYYHMTBCHA B 5-6 Kiaccax (/151 o0ecrnie4eHUs BO3MOKHOCTH yCIIECLIIHOI 0
NPOA0JIZKEHHsI 00Pa30BaHUs HA 0230BOM U YIJIy0JIEHHOM YPOBHSIX)
JIEMEHThI TEOPUH MHOKECTB U MATEMATHYECKOMN JTIOTMKH

L4 Onepupoeamb NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOIMHCeCmed, I1eMeHn MHoaicecmed,
nycmoe, KOHednoe u OeckoneyHoe MHOINHCECMBO, I’lO()MHOJfC@CWl@O, ﬂpuHanle,?iCHOCWZb,
L4 onpedeﬂﬂmb npuHa()ﬂleCHOcmb Jdjlemernma MHoaHcecmey, 00beouHenuro u nepecevyeHuro MHoacecme,

3a0a8amMb MHONCECMBO C NOMOWbIO NePEeUUCIEeHUSL IEMEHMO8, CI0BECHO20 ONUCAHUSL
B noBceaHeBHOIM KU3HU M NIPU U3YYEHUHU JPYTUX NMPeIMETOB:
° PACNO3HABAMb I02UHLECKU HEKOPPEKMHbIE BblCKA3bIBAHUSL,
° CMPOUmMb YenouKu yMo3aKI04eHUll Ha OCHOBe UCNOIb308AHUSL NPABUT T02UKU
Yucna
o Onepuposamsv NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECMBO HAMYPAIbHLIX UYUCEN, Yeloe HUCTLO0, MHONCECmBO
yenvix uucel, OObLIKHOBeHHAsE OpoOb, OecamuyHas Opobb, CMEWAHHOEe HYUCILO, PAYUOHANbHOE YUCIO, MHOICECBO
PAYUOHATILHBIX YUCE]l, 2e0MEeMPUYECKAs UHMePNpemayus HamypaivbHbulX, YeablX, PAYUOHATbHbIX,
® NOHUMAMb U 0OBACHAMb CMBLCI NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA;
® GHLINOJHAMb BGLIYUCIEHUS, 8 MOM YUCLE C UCNOIb308AHUEM NPUEMOB DAYUOHAILHLIX BbIYUCIEHUL, 0OO0CHOBbIBANb
aneopummbl 8bINOJIHEHUS OCUCMBUL
® ucnonv3oeams npusHaxu oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouszgedeHus yucen npu 8bINOJIHEHUU
BbIYUCICHULL U peueHUU 3a0ay, 000CHOBbIBAMb NPUSHAKU OeIUMOCTU,
®  GBLINOIHAMb OKPY2/leHUe PAYUOHANbHBIX YUCE]l C 3A0AHHOL MOYHOCMbIO;
®  YNOps00UUBAMDb HYUCA, 3ANUCAHHbIE 8 BUOE OOLIKHOBEHHDBIX U 0eCAMUUHBIX OpoDell,
e naxooums HO/ u HOK uucen u ucnonvsosams ux npu peuienuu 3a0ay.
® onepuposamov NOHAMUEM MOOYIb YUCA, 2eOMEMPUYECKASL URMePNpemayus MoOYJs HUCd.
B noBcexHeBHOI KM3HU M IPH U3YYEHHH APYTUX MPEAMETOB:
® NPUMEHAMb NPABUNLA NPUOTUNCEHHBIX BLIYUCIECHUL NPU PeuleHUU NPaKmuuyecKkux 3a0ay u peuleHuu 3a0ad opyaux
VHUEOHbIX NpeoMemos;
® GbLINOJIHAMb CPABHEHUE PE3YIbMAmMO8 bIYUCIeHUN NPU PelleHUlt NPAKMUYEeCKUX 3a0ay, 8 Mmom Yucie NpudbIUNCeHHbIX
BbIYUCTICHULL,



® COCMasNAMb YUCTIO8blE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NPU peuwleHUuu Npakmudeckux 3aoad u 3a0ay u3
Opyeux yueoHvix npeomemos;
YpaBHeHUS M HEPABEHCTBA
e Onepuposams NOHAMUAMU: PABEHCME0, YUCTI080€ PABEHCMB0, YPAGHEHUe, KOPEeHb YDABHEeHUs, peuleHue YPagHeHUs,
YuUCI060€ HePaABeHCMBO
CTaTHCTHKA U TeOpHs BePOSITHOCTEM

Onepuposamv nousmuamu: cmoabuamole u Kpyeosvie oudazpammol, madauyvl OGHHbIX, CpeoHee apudmemuieckoe,
ussneKamov, UHQGOpMayuro, NpeoCcCmasieHnyo 8 madIuyax, Ha Ouazpammax,
CcOCmagiams madauysbl, CMpoums OUAZPaAMMbL HA OCHOBE OAHHDIX.

B noBcegHEeBHOM KU3HU M NIPU M3YYEHHUHU APYTUX MPeAMETOB:

U38eKams, UHMEPNPemuposams U npeoopaz’0evléams UHGOPMAYUo, NpeocmasieHHylo 6 mabauyax u Ha

oUazpammax, Ompaxcarouyro C8OUCMEa U XapaKkmepucmuky peaibHblx NPpoyecco8 U A61eHuUll
TexkcToBBIE 3a0a9U

Pewamo npocnivle U CJl0J4CHblE 3a0ayu PA3HbBLX MUnoes, a maxaitce 3a0a4u NOGbIUEHHOU mpydﬂocmu;
ucnojibzoeanib pasHvle KpamkKue 3anucu KaxK MOO€eNU MEKCMOE CAOANCHBIX 3a0a4 OJIs nocmpoeHus NOUCKOBOU CXeMmbl

Uu peuteHuA 361061‘[,'

3HamMb U NpUMeHsAms 00a cnocoba Noucka peweHus 3a0ad (om mpedo8aHus K YCIOGUIO U OM YCIOBUS K

mpebosanuio),;

MOOENUPOBAMb PACCYHCOEHUS NPU NOUCKE PeuleHUs] 3a0ad C NOMOWbIO epagh-cxemvl;

8b10e1AMb 9MANbl PeulenUs 3a0a4u U CO0EPHCAHUe Ka#cO020 Imanda;

UHMEPNPemupo8ams GbIYUCIUMEIbHBIE PE3)Ibmambl 8 3a0ade, UCCIe008amsb NOJIYYEeHHOe peuleHue 3a0a4u;
AHAUBUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU  B3AUMHO20 PACNONOJNCEHUS O08YX 00beKmMOo8 U U3MeHeHUe UX

Xapakmepucmuk Npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMs, pPACCMOSHUE) NPpU peueHuu 3a0ay Ha O0sudiceHue 08yx
00beKmMo8 KaxK 8 0OHOM, MAK U 8 NPOMUBONONONHCHBIX HANPABIECHUSAX,

UCCIe008amMb BCEBO3MOINCHbBIE cumyayuu npu peuleHuu 30044 Ha O0BUdICEHUE NO pekKe, paccmampueams pas3Hble

cucmemsvl omc4yéema,
® pewamsv pazHooOpasHble 3a0auu «HA YACMUY,

® peuianmsv U 000CHO8bIBAMb CBOE peuiernue 3a0au (6bla€./lﬂmb mamemamudecKyro OCHOGy) HA HaxodicoeHue uacmu
uucaa u yuciaa no e2o yacmu Ha OCHo6e KOHKpemHo2co CmbulCid dp06u;



® 0co3Hasamv U 0OBACHAMbL UOEHMUYHOCb 3A0a4 PA3HLIX MUNOS, CEA3bIGAIOWUX MPU eaUUUHbl (HA pabomy, Ha
NOKYNKU, HA O8UJICEHUE); BblOeNsAMmb MU GeIUUUHbl U OMHOUIEHUs MeXHCOy HUMU, NPUMEHAMb UX NpU peuweHuu 3a0ad,
KOHCMPYUpo8ams coOCmMeeHHble 3a0aiu YKa3aHHbIX MUNoeE.
B noBcegHeBHOM KU3HHU M NIPU U3YYCHHUHU APYTHX NPeIMETOB:
® gvldenAMmb NPU peuleruy 3a0ay Xapakmepucmuku paccmampusaemol 6 3a0aie cumyayuu, OmiuyHvle om peairbHbIX
(me, om Komopwix abcmpazupos8anucs), KOHCMPYUpPO8ams HO8ble CUMYAYUU C Y4EMOM IMUX XapaAKmMepucmux, 8 4acmuocmu,
npu peuleHuy 3a0ay Ha KOHYeHmpayuu, y4umuléams ni0OMHOCMb 8eUjecmsd,
® peuwiamv U KOHCMPYUpPO8AmMbs 3a0ayu HA OCHOBE PACCMOMPEHUs PEanlbHbIX CUMYayull, ¢ KOmopvlx He mpedyemcs
MOYHBIU BLIYUCTUMENbHBIU PE3YTbMam,
® pewiams 3a0auu Ha 0BUIICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCIEMbl OmcYema
Harusanas reomerpust
I'eomerpuyeckue purypsi
e Onepuposams nowamuamu Queypa, mouxa, ompe3ox, npamas, ayy, JOMaHas, y2oj, MHO20Y20bHUK, MPeY20lbHUK U
YemuvIpEXy20bHUK, NPAMOY2OIbHUK U K8AOPAmM, OKPYICHOCMb U Kpye, NPAMOY2O0TbHbIU napanieienuned, Kyo, npusma, wap,
nupamuoa, YuiuHop, KOHyc,
® U38IEKAMb, UHMEPNPEMUPOBAMb U NPEoOPA308bI8AMb UHPOPMAYUIO O 2eOMEMPULECKUX PUSYPaX, NPeOCMABIEeHHYIO
Ha yepmedicax
® u306padicams uzyyaemvle Quaypsbl Om pyKu U ¢ NOMOWbIO TUHEUKU, YUPKYJIS, KOMIbIOMEPHBIX UHCIPYMEHMOS.
B noBceHeBHOM KU3HU M NIPU U3YYEHHUH APYITHX NPeIMETOB:
® pewiams npakmuieckue 3a0ayu ¢ npUMeHeHueM nPpoCmeuuux ceoticme ueyp
HN3mepennst M BIYUCICHUSA

o 8bINOIHAMb UBMEPEHUe ONUH, PACCNOAHUL, BeTUYUH Y2N08, C NOMOWbI0 UHCIPYMEHMO8 OISl U3MePeHULl ONUH U
yenos;
o BLIYUCTIAIMb NAOWAOU NPAMOY20TbHUKOS, K8AOPAmMOos, 00bEMbL NPAMOY20IbHbIX NaApaiielenunedos, Kyoos.
B noBcegHeBHOM KU3HU M NPU U3Y4YEHHHU IPYTUX MPeIMETOB:
o BLIYUCIAAMb PACCMOSIHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NA0WAOU YYACMKO8 NPIMOY20IbHOU

Gopmbl, 00bEMBL KOMHAM,
®  GLINOJHAMb NPOCMeEUUEe NOCMPOCHUSL HA MECIHOCMU, He0OX00UMbLE 8 PEANbHOU HCUSHU,
o OYEHUBAMb PA3MEPBL PEATbHBIX 00BEKMO8 OKPYHCAIOUe20 MUpa
HcTopusi MaTeMaTHKH



e Xapaxmepuzoeambs 6K1A0 8blOAIOWUXCA MANEMAMUKOE 8 PA3GUMUE MAMEMATUKY U UHBbIX HAYYHBIX 00aacmel
BeinyckHuk Hay4yuTcs B 7-9 Kiaccax (i HCHO/Ib30BaHUA B IMIOBCEHEBHOM »KM3HHU U 00ecIieYeHHsI BO3MOKHOCTH
YCIIEHIHOT O MPOAOJIKEeHUs1 00pa3oBaHus HA 0a30BOM yPOBHe)

JIEMEHThI TEOPUH MHOKECTB U MATEMATHYECKOM JTIOTMKH

L4 OHCpI/IpOBaTB Ha 0a30BOM YPOBHEC IIOHATHUAMHU: MHOXCCTBO, OJICMCHT MHOXKCCTBA, INOAMHOXKCCTBO,
IMPUHAAJICIKHOCTD,

L4 3a/1aBaTb MHOKCCTBA IICPCUUCIICHUCM UX 3JICMCHTOB,

L4 HaXOOUTb NICPECCUCHUC, 06L€I[I/IH€HI/I€, IIOAMHOXCCTBO B HpOCTCfIHIHX CUTyalusiaX;

L4 OIICPUPOBATH HA 0a3oBOM YPOBHC IMOHATUAMU: OIIPCACIICHUEC, aKCUOMA, TCOPCMA, TOKA3aTCIILCTBO,

® MMPUBOAUTH IMPUMEPBI U KOHTPIIPUMCPHI JIA ITIOATBCPKHCHUA CBOHUX BBICKA3bIBAaHUM

B noBceaHeBHOM KU3HU M TIPU U3YYEHHUHU IPYTUX NMPEAMETOB:
® UCIIOJIB30BaTh TrpadUuecKoe MPEICTABICHUE MHOXKECTB JUIS ONKMCAHUS PEaJbHBIX MPOIECCOB U SBICHUM, MPHU
pelIeHnH 3a1a4 IPYruX y4eOHBIX TIPEAMETOB
Yucaa
e OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHATHUSMH: HATypaJbHOE YHCIIO, IIEJIOe YHUCI0, OOBIKHOBEHHAs ApOOb,
JecATUYHas 1po0b, CMEIIaHHAs APOo0k, PAIIMOHAILHOE YHCII0, apu(pMEeTUIECKU KBaAPATHBIH KOPEHB;
YCIO0JIb30BaTh CBOMCTBA YHCEN U MpPaBUia JCUCTBUM MPU BBINOJIHEHUN BHIYUCICHUN;
UCIIOJIb30BaTh MPU3HAKHU JECTUMOCTH Ha 2, 5, 3, 9, 10 npu BBIOJTHEHUH BHIYUCICHUI U PEIICHUU HECJIOKHBIX 3a/1a4;
BBITIOJIHATH OKPYIJICHHE PAIIMOHAIBHBIX YMCEJI B COOTBETCTBUHU C IIPAaBUIIAMU;
OIICHUBATh 3HAUYCHUE KBAJIPATHOTO KOPHS U3 MOJOKUTEIBLHOIO IIEJI0T0 YUCIA;
pacrno3HaBaTh pallMOHAIbHbIC U UPPALIMOHAJIBHBIE YHUCIIA;
® CpaBHUBATh YHUCIIA.
B noBcexHeBHOI KU3HU M MIPHU U3YUYEHNH APYTUX NMPeAMETOB
® OIICHMBATh PE3YJIbTAaThl BEIUYMCICHUM MIPHU PEIICHUH TPAKTUYECKUX 3a/1a4;
® BBINOJHATH CPABHEHHUE YHCEN B PEAIbHBIX CUTYyaIUsX;
® COCTaBJISATH YUCIOBBIC BRIPAKCHUS MPH PEIICHUHN MTPAKTHYCCKUX 3aJ1a4 1 3a/1a9 U3 APYTHX YISOHBIX MPEIMETOB
ToxkaecTBeHHbIE IPe00Pa30BaHMS
e BEINIOJTHATH HECJIOKHBIC MPE0OPa30BaHUS ISl BHIYUCICHHUS 3HAUYCHUM YMCIOBBIX BBIPAKECHHH, COASPKAIIUX CTECIICHU
C HaTypaJbHBIM MOKAa3aTeJIeM, CTEIICHH C LIEJIBIM OTPUIIATEILHBIM MOKa3aTeeM;



® BBHIMOJHATh HECJIOXKHBIC MPEOOPAa30BaHUS IEIBIX BBIPAKEHUN: PACKPBIBATH CKOOKH, MPHBOIUTL IOJO0HBIC
claraeMble;

® LCIOJIb30BaTh (DOPMYJIBI COKPALIEHHOTO YMHOKEHHUS (KBaApaT CyMMBI, KBaJpaT pa3HOCTH, PA3HOCTh KBAJIPATOB) JJIs
YIIPOLIECHUS BBIYUCIEHUN 3HAYCHU BBIPAXKECHUM;
® BBINOJHATH HECJIOXKHBIE TPEOOPa30BaHUsI APOOHO-IMHEHHBIX BBIPAKEHUM U BBIPAXKEHUHN C KBAAPATHBIMU KOPHIMU .
B noBcegHeBHOM KU3HU M NIPU U3YYEHHHU PYTUX MPeIMETOB:
® TIOHMMATh CMBICII 3aITUCH YUCJIa B CTAHJAPTHOM BUJIE;
® OIepUpOBaTh Ha 6A30BOM YpOBHE MOHATUEM «CTAHJAPTHAS 3alHUCh YUCIA»
YpaBHeHUsS M HEPABEHCTBA
e OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHUAMH: PAaBEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb ypaBHEHUS,
pelIeHe YpaBHEHUSI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA;
® TIPOBEPSITH CIIPABEIJIMBOCTh YUCIOBBIX PABEHCTB M HEPABEHCTB;
penaTh JMHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIINECS K TMHEHHBIM;
pemaTh CUCTEMbI HECJIOKHBIX JINHEMHBIX YPaBHEHH, HEPABEHCTB;
IIPOBEPSITH, SABIIAECTCS JIU JAHHOE YHUCIIO PEIIEHUEM YPABHEHHUS (HEPABEHCTBA);
pemath KBaJpaTHble ypaBHEHU M0 (popMmylie KOpHEH KBapaTHOTO YpaBHEHUS;
e 1300paxaTh pelICHUSI HEPABEHCTB U UX CHCTEM Ha YMCIIOBOU MPSIMOIA.
B noBcegHeBHOM KU3HU U NIPU U3YyYeHUH IPYTUX NPeIAMETOB:
® COCTaBIISITh U PeIIaTh JUHEHHBIC YPAaBHEHUS MPU PEIICHUU 3a/1a4, BO3HUKAIOIINX B IPYTUX YYCOHBIX MpeaMeTax
DOyHKUUHA
® HAXOJWUTh 3HAUCHHUE (PYHKIIUHU TI0 33JaHHOMY 3HAaUYEHHUIO apTyMEHTA;
® HAXOJWTh 3HAUCHHUE apTyMEHTA IO 33JJaHHOMY 3HAYeHUIO () YHKIIUHA B HECIOKHBIX CUTYyAIHIX;
® OMNpEIENATh IMOJOKEHUE TOYKH MO €€ KOOpJAMHATaM, KOOPJAWHATHI TOYKH MO €€ MOJIOKEHUIO Ha KOOPJAWHATHOU
MJIOCKOCTH;
e 1mo TrpaduKy HAXOAWTH O0O0JIACTH OMpENENeHUs, MHOXXECTBO 3HAYCHWW, HYIW GYHKIUHA, TPOMEKYTKU
3HAKOTIOCTOSTHCTBA, TPOMEKYTKH BO3pACTAaHUS M YOBIBaHMS, HAMOOIbIIIEe U HANMEHbIIIEE 3HAUYCHUS (DYHKIIHNH;
® CTpoUTh rpaduk JTUHEHHOU PYHKIINU;
® TIPOBEPSITH, SIBISETCA JU JIaHHBIA Tpaduk rpadukoM 3aJaHHONW (QPYHKUUM (JTUHEWHOM, KBaJApaTHU4YHOW, 0OpaTHOU
MPONOPLUHUOHAIBHOCTH );



® OIpeAeNATh NPUOIMKEHHBIE 3HAYEHUSI KOOPJIMHAT TOUKH MepeceueHus rpaukoB (yHKIIHIA;

e omnepupoBaTb Ha 0a30BOM ypOBHE TMOHATUSAMH: IIOCJIEIOBATEIBHOCTh, apudmeTHueckass Mporpeccus,
reOMEeTpUYECcKas IPOrpeccHus;

e pemaTh 3a7a4d Ha TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh IMOJY4YeH HEMOCPEJACTBEHHBIM ITOACYETOM Oe3
puMeHeHUsT HOPMYII.
B noBceqHeBHO KM3HU M NIPH U3YyYeHHUH APYTUX MPEIMETOB:
® JCIOJb30BaTh I'PaQUKHA PEaTbHBIX MPOIECCOB M 3aBUCHMOCTEH ISl ONpPEACIICHUS WX CBOWCTB (HAWOONbBINIHE U
HAaUMEHBIITNE 3HAYCHHMSI, TPOMEKYTKHA BO3pACTaHUS U yObIBAHUS, 00JIACTH TIOJIOKHTEIBHBIX U OTPHUIATCIIBHBIX 3HAYCHUHA U
T.IL.);
® JCIOJIb30BaTh CBOWCTBA JIMHEHHON (QYHKIIMU U e¢ TpaduK IpH pelIeHUH 3aad U3 APYrux YICOHBIX MPEIMETOB
CraTucTHKA U TeOPHsI BEPOSITHOCTEN MOCTABUTD MOCJIe TEKCTOBBIX 32124, KaK ¢ COAep:KaHUM.
e lIMmeTh mpencTaBiIeHNE O CTATHCTHYCCKUX XapaKTECPUCTHKAX, BEPOSATHOCTH CIYYaWHOT'O COOBITHS, KOMOMHATOPHBIX
3aa4ax;
pelaTh mpocTeine KOMOMHATOPHBIC 3a/1a9l METOIOM TIPSIMOTO M OPTaHW30BaHHOTO Iepedopa;
NPEJCTABIIATh JaHHBIE B BUC TAOJIHUII, IHArpaMM, IpaduKoB;
YUTaTh UHPOPMAIUIO, TIPEJICTABICHHYIO B BUIC TAOJHUIIBI, TUarpaMMBI, TpaduKa;
OTIPEIETISITh OCHOBHBIE CTATHCTUICCKUE XaPAKTEPUCTUKN YHCIOBBIX HAOOPOB;
OILICHUBATh BEPOSATHOCTH COOBITHS B MPOCTEUIITUX CITyJasiX;
® HMETh IPECTABJICHNE O PO 3aKOHA OOJIBIITUX YHCET B MACCOBBIX SIBIICHUSX.
B noBce1HeBHOIi :KU3HH M PH U3YYE€HHH IPYTHX MPeIMETOB:
® OIICHUBATH KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;
® UMETh MPEJCTABICHUE O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI;

¢ (CpaBHHUBATb OCHOBHBLIC CTATUCTHUYCCKHUC XAPAKTCPHUCTHUKHU, ITIOJIYYCHHBIC B IIPOLOCCCC PCIICHUA HpHKHaHHOﬁ 3aJa4u,
H3YYCHU PECAJIBHOIO SIBJICHUA,

® OIICHMBATh BEPOSATHOCTH PEATbHBIX COOBITUM U SIBICHUHN B HECIOXKHBIX CUTYaIIUSIX
TexcToBBIE 3a1aYH

e PemiaTh HECIIOXKHBIC CIOXKETHBIC 3aJa49M pa3HbIX TUIIOB Ha BCC apI/I(bMeTI/IIIeCKI/Ie I[GﬁCTBHH;

® CTPOUTH MOJIENIb YCJIOBHUA 3aJauM (B BHUJI€ TAOJUIIbI, CXEMbl, PUCYHKA WM ypaBHEHUS ), B KOTOPON JaHbl 3HAYECHUS
JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO IIOUCKA PELICHUS 3a/1a4H;



® OCYILECTBIATH COCOO MOKMCKA PELICHUS 3aJa4l, B KOTOPOM PACCYXKAEHUE CTPOUTCA OT YCIOBHS K TPEOOBAHUIO WIIN
0T TpeOOBaHHUS K YCIOBUIO;
® COCTaBJIATH IJIaH pPEUICHUS 3a]1auu;
® BBIJIETATH ATANBI PEIICHUS 3aa4H;
® HHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YJIbTAThI B 33]]a4€, UCCIEI0BATh MOJIYYEHHOE PEIICHUE 3a/1a4U;
® 3HATh PA3IMUYHUE CKOPOCTEH 0OBEKTA B CTOSIYEH BOJE, IPOTUB TEUEHUS U IO TEUEHHUIO PEKU;
e pemaTh 33J]a4M Ha HAXO0KJIEHWE YaCTH YMCJIa U YKMCIIa MO €ro YacTu;
e pelaTh 3a/lauyd pa3HbIX TUMOB (Ha paOOTy, Ha MOKYIKH, HA JBUKEHUE), CBA3BIBAIOIIUX TPU BEJIIMYMHBI, BBIIEISATDH
9T BEJIMYUHBI U OTHOIICHUS MEXIY HUMU;
® HAXOJWUTh MPOLEHT OT YMCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJWUTh MPOIEHTHOE CHW)XEHHE WM MPOIEHTHOE
MOBBILICHUE BEJTUYHHBIL;
® pemiaTh HECIOKHbIE JJOTUYECKUE 3a/1a4l METOJIOM PACCYXACHHIA.
B noBceqHeBHOM KM3HU M IPHU U3Yy4YEHHUH JAPYTUX NMPEAMETOB:
® BBIJBUTATh TUIIOTE3bI O BO3MOYKHBIX MPEIEIIbHBIX 3HAUCHUSX UICKOMBIX B 33/1a4€ BEJIMYMH (J€JaTh MPUKUIKY)
I'eomeTpuuyeckue purypsl
e OnepupoBaTh Ha 6a30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;
® U3BJIEKATh UHPOPMAIIMIO O TEOMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEKaxX B SBHOM BH/IE;
® TMPUMEHSTH JIJIsl PEIICHUS 3a7a4 reoMeTpudeckue (hakThl, €CIIM YCIOBUS UX IPUMEHEHUS 3a/IaHbl B SIBHOU (opMme;
e pemaTh 33J]a4M HA HAXOXKIEHWE TEOMETPUYECKUX BETUYHMH 10 00pa3iiaM WK ajJropuTMam.
B noBcegHeBHOM »KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:
® ICIIOJIb30BaTh CBOMCTBA T'€OMETPUUECKUX (QUIyp MO pEUIeHHs] TUIOBBIX 3a/1ay, BO3HHMKAIONIMX B CHUTYaIUSIX
ITOBCEHEBHOM JKM3HU, 33]1a4 IPAKTHYECKOTO COAEPIKAHUS
OTHOLIEHUA
e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMHU: PAaBEHCTBO (QUryp, paBHbIE (PUTYpHI, PABEHCTBO TPEYTrOJIbHHUKOB,
NapaJJIENbHOCTD MPSAMBIX, IEPIEHANKYJISIPHOCTD IPSIMBIX, YIJIbI MEXAY MPSIMBIMH, IEPIICHINKYJIISP, HAKIOHHAS, TPOEKIUS.
B noBceqHeBHOM KM3HU M NIPH U3YyYeHHUH APYTUX NPEeAMETOB
® CNOJb30BAaTh OTHOLIEHHUS JUJISl PELICHUS MPOCTEUIINX 3a7a4, BOSHUKAIOIINX B PEAJIbHOMN )KU3HU
N3mepennst 1 BbIYHUCICHUS



e BEITIOMHATE U3MEPEHUE UIMH, PACCTOSHUM, BEIUYMH YIJIOB, C MOMOLIBI0 MHCTPYMEHTOB ISl U3MEPEHUM IJIMH U
YIJIOB;
® MpPUMEHATH (HOPMYJIbl IEPUMETPA, IUIOMAAN U 00BEMA, TUIOMIAJAN MOBEPXHOCTH OTHAEIbHBIX MHOTOTPAHHUKOB IpPU
BBIYMCIIEHUAX, KOTa BCE JaHHBIE NMEIOTCS B YCIIOBUU;
e npuMeHsTh TeopeMy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOLIEHUS JIJISl BBIUMCICHUS JIMH, PACCTOSHUMN,
IJIOIIAZEH B IPOCTEUIINX CIIyYasX.
B noBcegHEBHOM KU3HU M NIPU M3YYEHUH APYTUX NPeAMETOB:
® BBIUNCIISITH PACCTOSHUS Ha MECTHOCTH B CTaHAAPTHBIX CUTYalUSAX, IJIOMIAJA B MPOCTEMIIMX CIIy4asiX, IPUMEHSTh
(opMyIIbI B MPOCTEUIINX CUTYALMSAX B TOBCEHEBHOMN KU3HU
I'eomeTpuyeckue mocTpoeHus
e 1300paxaTh TUNIOBBIE MJIOCKKE (PUTYPBI U PUTYPHI B MPOCTPAHCTBE OT PYKH U C MOMOIIbIO HHCTPYMEHTOB.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:
® BBINOJHATH IPOCTEHIITNE TTOCTPOCHUS HA MECTHOCTH, HEOOXOMMbIE B PEATIbHON KUZHU
I'eomeTpuyeckue npeodpazoBaHus
e Crpoutsb purypy, CAMMETPHUUHYIO JaHHOW (UTYpEe OTHOCUTEIHHO OCH U TOUYKH.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:
® PpaCIlO3HABATh JIBIIKEHHE OOBEKTOB B OKPY’KAIOIIEM MHPE;
® pacCIO3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHUPE
BekTopbl 1 KOOPAMHATHI HA IIOCKOCTH
e OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSITUSMU BEKTOpP, CyMMa BEKTOpPOB, IMPOU3BEJEHUE BEKTOpa Ha YMHCIIO,
KOOPJAMHATHI Ha TIJIOCKOCTH;
® OmnpeneNiaTh NPUOIMKEHHO KOOPIUHATHI TOUKHU IO €€ N300paKECHUIO Ha KOOPAUHATHOMN IIOCKOCTH.
B noBce1HeBHOM KU3HU U NIPHU U3YUYCHHH APYTUX MPEAMETOB:
® JCIIOJIB30BAaTh BEKTOPHI JI PEIICHHs IPOCTEUIINX 3a7a4 Ha ONPEIEICHNE CKOPOCTH OTHOCUTEIBHOTO JBHKECHUS
HUcTopust MaTeMaTHKHU
e OnuchIBaTh OTJEIbHBIE BBIJAIOIINECS PE3YIbTAThI, OJYYEHHBIE B XO/I€ PA3BUTUS MAaTEMATUKHU KaK HAYKH;
® 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPUEN;
® [IOHMMAaTh POJb MATEMATUKH B pa3Butnu Poccun
MeTtoabl MaTeMATHKH



e BpiOupaTh NOAXOAAIINUNA U3YUYEHHBIN METO JJI pEUICHUH U3yYE€HHBIX TUIIOB MaTEMAaTUYECKUX 3a/1a4;
e [IpuBoauTh mpuUMeEpbl MATEMATHYECKUX 3aKOHOMEPHOCTEHW B OKPYXKAIOLIEH AEUCTBUTEIBLHOCTA U NPOU3BEICHUAX
UCKYCCTBA.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Ki1accax /151 o0ecrie4eHUs1 BO3MOKHOCTH YCIIEIIHOT 0 NPOJ0JIKeHUS
o0pa3oBaHus HA 0a30BOM M YIJ1y0JI¢éHHOM YPOBHAX
DJieMeHTbI TEOPUU MHOKECTB M MATEMATHYECKOH JTOTHKHU
o Onepuposamv noHAmMuUAMU: oOnpeoeneHue, meopema, aKcuoma, MHOICECM80, XaAPAKMepUcmuKu
MHOJICECMBA, NeMeHm  MHOMCeCmsd, nycmoe, KOHeuHoe U OeCKOHeYHOe MHOACEeCmE0, NOOMHOICECMSO,
NPUHAONEINCHOCMYb, BKIIIOYEHUE, PABEHCIEO MHOINCECNE,

® u306pa9fcamb MHOIHCeCcnmea U ONHOULEHUE MHOIHCECMEB C NOMOUIbIO KPY208 Qﬁﬂepa;

® onpedeﬂﬂmb I’lpuHaafle.?fCHOCWZb djlemernma MHoaHcecmaey, 00vbeouHenuro u nepecevyeHuro MHoatcecmse,

® 3a0a68amb MHOINCECMEO C NOMOULbIO NEPEHUCTIEHUS dTIEMEHRM OB, CII06ECHO20 ONUCAHUA,

L4 onepuposambs NOHAMUAMU. 6bICKA3bleAHUE, UCMUHHOCMb U JIOJHCHOCHIb 6blICKA3bI6AHUA, OmMPpUyAHUE
6blCKa3b18aHuL7, onepayuu HAO B8bICKA3bIEAHUAMIU: u, uiu, He, yCjl0O6Hble 8bICKA3bI6AHUA (uMn/luKaL;uu);

L4 Cmpoumbs 6blCKA3bI6AHUAL, OMPUYAHUA 8bICKA3bIBAHULL.

B noBceHeBHO KM3HU M IPH M3YyYeHHH APYTUX MPEAMETOB:
® cmpoums YenouKu YMOo3aKaIoueHUull Ha OCHO8E UCNOIb308AHUSL NPABUIL IOSUKU,
®  UCNONIBL3068ANMb MHONCECMEA, ONEPAYUU C MHONCECMBAMU, UX cpaduueckoe npedcmasienue OJisi ONUCAHUSL PedlbHbIX
npoyeccos u s61eHull
Yucaa
o Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPAIbHLIX HUCEN, MHONICECMBO YEIblX YUCel, MHONCeCmBo
PAYUOHATILHBIX HUCET, UPPAUUOHAIBHOE YUCO, K8AOPAMHDIL KOPEeHb, MHONICECHE0 OelCMEUMEIbHbIX YUCE, 2eOMempUYecKds
UHmMepnpemayus HamypaibHbulX, YelblX, PAYUOHATbHBIX, 0eUCEUMENbHbIX YUCE;
® NOHUMAMb U 0OBACHAMb CMbICTL NOSUYUOHHOU 3aNUCU HAMYPATbHO2O YUCIA,
BbINOIHAMb BLIYUCTCHUS, 8 MOM YUCTIe C UCHONb308AHUEM NPUEMOB DAYUOHATIBHBIX GbIYUCTIEHUL,
8bINOIHAMb OKPY2/leHUe PAYUOHATIbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHbLE U UPPAYUOHATIbHBLE YUCA,
npeocmasiams payuoHaIbHoe YUCIO0 8 8UOe 0eCAMUYHOU OpodU



®  YnopsA00uUUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE OOLIKHOBEHHOU U 0eCAMUYHOU OpoOU,
e naxooums HO/J u HOK uucen u ucnonv3zoeams ux npu peuienuu 3a0au.
B noBceqHeBHO KM3HU M IPH U3YYeHHUH APYTUX MPEAMETOB:

® NpUMEHAMb NPABUNA NPUOIUINCEHHBIX BbIYUCTEHUU NpU peueHUuy NpaKkmuyeckux 3a0ay U peuleHuu 3a0ay opyeux
VUeOHbIX NPeoMemos,

®  GLINOJIHAMb CPAGHEHUE Pe3VTbIMamos blYUCIeHUN NPU PeueHUY NPAKMUYeCcKUx 3a0ad, 8 MmoM Yucie NPUOIUHNCEHHbIX
8bIYUCTICHULL,

® COCmMasnAMmsb U OYEeHUBAMb YUCILOBbIE BbIPAICEHUS NPU peueHUU NPAKMUYecKux 3a0ay u 3a0ay u3 opy2ux y4eOHvlx
npeomemos,

®  3aNUCHIGAMb U OKPY2JIAMb YUCIOBbLE SHAUEHUS PEANbHbIX 8EIUYUH C UCNOb308AHUEM PA3HBIX CUCEM USMEPEeHUs

ToxkaecTBeHHBIE IPE0OPa3OBAHNS

o Onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHbIM NOKA3AmeaeM, CHmeneHu ¢ YeaviM OMmpUuyameibHbiM
nokazamenem;

®  GLINOIHAMb NPEOOPA30BAHUS YENbIX BbIPANCEHUI: 0eUCMEUs C OOHOUIeHAMU (CTIOXMCeHUe, 8bIYUMAaHUe, YMHON CEHUE),
Oelicmeusi ¢ MHO20UJleHaMU (CloJceHue, 8blYUmanue, YMHONCeHUe);

®  GLINONIHAMb PA3NONCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCO008: GblHeCeHUue 3a CKOOKY, epynnuposKd,
UCNONIL308aHUE POPMYI COKPAUJEHHO20 YMHONCEHUSL,

® guldeNsimb K8AOpam CyMMbl U PA3HOCMU OOHOYNEHO8;

®  PACKIAOLIBAMb HA MHONCUMENU K8AOPAMHbIL MPEXUNEH,

®  GLINOJIHAMb NPEOOPA308AHUS BLIPANCEHUN, COOEPHCAWUX CMENeHU C YeIblMU OMPUYAMEIbHbIMU NOKA3amenimu,
nepexooums om 3anuci 8 ude Cmenetu C YeavblM OMpUyamelbHblM noKazamesem K 3anucu 6 suoe opoou,

® GLINOHAMbL  Npeobpazosanus  OPOOHO-PAYUOHANBHBIX  BLIPAMCEHUL:  COKpaujeHue  Opodel,  npusedenue
aneebpauyeckux opobeli Kk obwemy 3HAMEeHamenro, ClodCeHue, YMHoNceHue, OelleHue aneebpauueckux opoobeti, 8036edeHue
aneebpauyeckoil Opoou 6 HAMYPAILHYIO U YELYI0 OMPUYAMENbHYIO CMENenb,

®  GLINOJIHAMb NPEO0OPA3OBANHUSL BLIPANCEHUT, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

® gblOeNAMb K8AOPAM CYMMbl WU PA3HOCTNU 08VYUIIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHble KOPHU,

®  GLINOJIHAMb NPEO0OPA3OBAHUSL BLIPANCEHU, COOEPHCAUUX MOOYTb.

B noBceqHeBHOM KM3HU U TP U3YYEHUH JAPYTUX MPEIMETOB:
®  GLINOHAMb NPeobpPA308aAHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPIMHOM 8UO0e;



®  BBLINOIHAMb NPEOOPA3VBAHUS ANCEOPAUYECKUX BLIPANICEHUL NPU PeuleHUU 3a0ay OpYeUxX Y4eOHbIX npeomemos
YpaBHeHUS ¥ HEPABEHCTBA
e Onepuposams NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO0, KOPEHb YDABHEHUs, peulieHUue HepaseHcmed, pPAGHOCUNIbHbLE
ypaeneHus, 0o1acme onpeoeienus ypasHeHus (Hepagencmed, CUcCmeMmbl YPasHe Ul Uil HepaseHCme),
® pewiamv JUHElHble YPAGHEeHUs U VPAGHEHUs, C8OOUMble K JUHEUHbIM C HOMOWDBIO  MOMNCOEeCMEEHHbIX
npeobpazoeanuil
® pewiamv KEAOpAMHble YPABHEHUS U YVPABHEHUs, CBOOUMble K KE8AOPAMHBLIM C HOMOWDBIO MONCOECHBEHHBIX
npeobpazoeanuil;
® peuwamv OpoOHO-TUHElIHbIE YPABHEHUS,
* pewams npocmeiiuiue UppayUoHaIbHble ypasHenus 6uoa ([f (x)=a, Jf(x) = m ;
pewams ypaeueHnus guda x" =a;
peuams YpasHeHUus CnoCoOOM Pa3N0HCeHUs. HA MHOMXCUMEeNU U 3aMeHbl NepeMeHHOU;
UCNONIL308AMb MEMOO UHMEPBAIO8 OJis peuleHUs YeblX U OPOOHO-PAYUOHATILHBIX HEPABEHCMS,
peuiams JuHeliHble YPAGHEeHUs U HePABeHCMBA C NAPAMEMPAMU,
peulams HeCloHCHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM;
peulanms HeCl0HCHbLe CUCTEMbl TUHEUHbIX YPAGHEHUN ¢ NapamMempamu,
peulams HeCl0NHCHbLE YPABHEHUS 8 YeNbIX YUCTAX.
B noBceqHeBHOM KM3HU U NIPU U3Yy4YeHUH JAPYTUX NPEIMETOB:
® CoCmasnsimsb U peuams JUHelHble U K8AOPAmMHble YPAGHEeHUs, YPAGHEHUs, K HUM C80OAWUECs, CUCTNeMbl TUHEIHbIX
VPaeHeHUll, HepageHCcms Npu peueHul 3a0ay Opyeux yueOHvlx npeomemos;
®  GLINOJIHAMb OYEHK) NPasoonooodus pe3yibmamos, NoayuaemMbiX NPU peulenuu TUHEUHbIX U K8AOPAMHbBIX YPAGHEHU
U cucmem JUHENHbIX YPABHEHUL U HEPABEHCME NPU peueHUulU 3a0a4 0py2ux y4eOHvlXx npeomMemos,
® guIOUpamMb COOMBEeMCMEYIujUe YPaGHeHUs, HePAGeHCMEa Ul UX CUCmemvl, O]l COCMABNIeHUsT MAmemMamuiecKou
MoOenu 3a0aHHOU PeanbHOol CUmyayuy Uiu NPUKIaoHou 3a0ayu;
® yMemb UHMEPNPEemupo8amsv NOJYYEHHbIL NPU pDeuleHUU YPAGHEeHUS, HepaBeHCmea UIU CUCmeMbl pe3yabmam 6
KOHmMeKcme 3a0aHHOU PeabHOU CUmMyayuy uiu NPUKIAoOHoU 3a0ayu
DOyHKIUA



o Onepuposamb NOHAMUAMU. (DYHKYUOHAIBHASL 3ABUCUMOCTMb, (QYHKYUA, 2epaguk @yHKyuu, cnocobwvl 3a0aHus
@yHKYyuu, apeymenm u 3Havenue QYyHKyuu, 001aACmb ONpeoeseHUs U MHOMCEeCMB0 3HAYeHUl QYHKYuU, HYIU @OYHKYuu,
NPOMEIHCYMKU 3HAKONOCHOAHCMEA, MOHOMOHHOCIb YHKYUU, YEMHOCTNL/HEUEMHOCMYb YHKYUU,

® cmpoums 2pauku AUHEUHOU, K8AOPAMUYHOU @YHKYUL, O0OpaAmHOlU NPONOPYUOHAILHOCIU, QYHKYUU BUOA:

k
y=a+t——, y=+x, y=3¥x, y=|x;

® Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCNOIb3068aMb npeobpazosanus epaguxa ¢ynkyuu Y=f(X) ors nocmpoenus
epapuxos pynxyutl y=af (kx+b)+c;

® CcoCmasiamsv YpaGHeHUsi NPAMOU NO 3A0AHHLIM YCIO0BUAM: NPOXoosawel uepe3 08e MOUKU C 3A0AHHLIMU
KOOPOUHAMamu, npoxooswell yepe3 0aHHyi0 MOYKy U NapaiileibHOU OAHHOU NPAMOLUL,

® uccnedosamsv YYHKYUIO NO e€ epagpuxy;

® HAXOOUMb MHOJNCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU
@yHKyuu;

® onepuposamsb NOHAMUAMU. NOCIE008AMEILHOCIb, ApUPMemuiecKkas nPpocpeccust, 2eoOMempuiecKas npocpeccusi;

® pewams 3a0ayu Ha APUPGMEMUUEeCKYIO U 2eOMEeMPULECKVIO0 NPOPeCCUIo.

B noBce1HeBHOIi :KU3HH M TPH U3YYEHHH IPYTHX MPeAMETOB:
® ULTIOCMPUPOBAMb C NOMOWDBIO CPAPUKA PEATbHYIO 3A8UCUMOCTb UIU NPOYECC NO UX XAPAKMEPUCTNUKAM,
® UCNONBL308AMb CEOUCMEA U 2PAPUK K8AOPAMUYHOU DYHKYUU NPU peuleHUU 3a0al U3 Opyeux yueOHvix npeomenos

TexkcToBbBIC 3a1aUN

o Pewamb npocmwie u CLONCHBLE 300A4U PAZHBIX MUNOS, A MAKICE 3A0aAyl NOBLIULEHHOU MPYOHOCMIL,

® UCNONIBL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeaU MEKCMO8 CLONCHLIX 3a0ay OJisk NOCMPOEHUSL NOUCKOBOU CXeMbl
U pewtenus 3a0au,

® paziuuames MoOelb MeKCma u MoOelb peulenus 3a0a4u, KOHCMPYupo8amos K 0OHOU MOOeIU PeueHUsl HeCI0NCHOU
3a0ayu pasHsvle MOOeaU meKcma 3a0avu,

® 3HamMb U NPUMEHAMb 004 Ccnocoba noucka peuieHuss 3a0a4 (om mpebdo8aHus K YCA08UIO U OM YCA08US K
mpebosanuio),

®  MOO0eNUPOo8amsb PAcCyHcOeHUsi NPU NOUCKE PeleHUs 3a0ay ¢ NOMOWbIO 2pagh-cxemvl,

® gbl0enamb SMansvl peuerus 3a0adu U COOePAHCAHUE KAHCO020 IMand,



® yMemb 6blOUPAMb ONMUMATLHBIL MEmoO peuleHuss 3a0ayu U O0CO3HABAMb GblOOP Memood, PACCMAmMpUsams
PA3IUYHbIE MEeMOObl, HAX0OUMb PA3Hble PeuleHUsl 3a0aUl, eciu 603MONCHO;

®  AHAIUZUPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay,

®  GLINOJHAMb PA3IUYHbIE NPEOOPA308AHUS NPEONIONCEHHOU 3A0ayl, KOHCMPYUPOSams HOBble 3a0ayu U3 OAHHOU, 8
mom uucie oopammoie;

® UHMEPNPeMuUpo8ams GLIYUCTUMETIbHBIE PE3YIbMAmbl 8 3a0aye, UCCIe008amb NOJYUeHHOe peuleHue 3a0a4u;

®  GHAIUZUPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUST O08YX O00BLEKMo8 U USMEHeHUe UX
Xapakxmepucmux npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOAHUE) NPU peuleHuu 3a0a4 Ha O08UdICeHUe 08yX
00beKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABICHUSIX,

® UCCNe008aMb BCEBO3MOIICHbIE CUMYAYUU NPU PeuleHUU 3a0a4 HA OBUICeHUe NO peKe, PACCMAmpusamv pasHvle
cucmemvl omcuéma;

® peuiamv pasHooOPAsHblE 3A0aAYU «HA YACTIUY,

® peuwamv U 000CHOBLIBAMb CB0€ peuieHue 3a0ay (8bl0ensmb MAMEMAMULECKYI0 OCHOB8Y) HA HAXO0JCOeHUe Hacmu
YUCIA U YUCTA NO €20 YaCmU HA OCHOBE KOHKPENH020 CMbICIA Opodu;

® 0co3HaBamv U 0OBLACHAMb UOCHMUYHOCIb 300a4 PA3HBLIX MUNOS, CEA3bIBAIOWUX MPU BelUYUHbL (HA pabomy, HA
NOKYNKU, HA OBUMCEHUE). BblOC/SIMb MU GEIUHUHbL U OMHOULCHUS MeHCOY HUMU, NPUMEHSMb UX NpU peuleHuu 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN0es;

® gradenmb OCHOBHBIMU MEMOOAMU PeuleHUs 3a0ay Ha cMecCu, CNIABbl, KOHYEHMPAyuu,

® peuiamv 3a0ayu HA NPOYEHMbl, 8 MOM HYUCTLe, CLONCHbLE NPOYEHMbL C 0O0CHOBAHUEM, UCNOIb3YSL PA3HbIE CNOCOObL;

® peuiamsv 102udecKue 3a0ayu pasHblMu CROCobamu, 6 mom yucie, ¢ 08yms OIOKaAMu u ¢ mpems O10KAMU OAHHBIX C
nomouwbo maoauy,

® peuiamsv 3a0a4u N0 KOMOUHAMOPUKE U MeopUU 8ePOSIMHOCMEN HA OCHO8E UCNONb3068AHUSL U3YUEHHbIX MEMO008 U
000CHO8bI8AMb peutenue;

®  peuamv HeCl0ICHbIE 3a0ayU N0 MAMeMamuieckolu Cmamucmuke,

® 081a0emb OCHOBHLIMU MeMOOAMU peuleHUsl CIOJHCeMHbIX 3a0ay. apupmemuyeckuil, aneebpauyeckul, nepeoop
8apUAHMO8, 2eoMempuiecKull, epaguyeckuti, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HU M TIPU U3YUYEHHUHU IPYTUX NMPeIMETOB:



® gblOeNAMb NPU peulenuy 3a0ay XapaKkmepucmuku paccmampusaemoll 8 3aoaie cumyayuu, OmiuyHvle om peairbHblX
(me, om KOMOpPvIX AOCMPALUPOBANUCY), KOHCIPYUPOBAMb HOBblE CUMYAYUU C YUEMOM IMUX XAPAKMEPUCTIUK, 8 YACMHOCMU,
npu peuleruy 3a0ay Ha KOHYeHmpayuu, y4umsiéams nioOmHOCMb 8eUlecmsd,

® pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PealbHbIX CUMYayull, 8 KOMopvlx He mpedyemcs
MOYHBLU BLIYUCTUMETbHBII PE3VIbINAM,

® pewams 3a0ayu Ha 0BUICEHUEe NO peKe, PACCMAMPUBAs PA3Hble CUCEMbl OMCcYyema

CraTucTHKa H TeOpPUsl BEPOSITHOCTEN

o Onepuposamsv NOHAMUAMU: CMOIOYamMble U KPY208ble OUACPAMMbL, MAOIUYbl OAHHBIX, CpeOHee apudmemuyeckoe,
Meouana, Haubonvuee U HAUMeHbUlee 3HAYeHUs BblOOPKU, pa3Max 6vblOOpKU, OUChepCusi U CMAHOAPMHOe OMKIOHEHUe,
CYUANUHASA UBMEHYUBOCTID,

® u3BIEKAMb UHDOPMAYUIO, NPEOCABNIeHHYI0 8 MAOIUYAX, Ha uazpammax, spagurax,

® cocmasiams MabaUYbl, CMPOUMb OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepuposamsb NOHAMUAMU. PAKMOPUAT YUCTA, NePeCAHO8KU U couemaHnus, mpeyeonvhuk llackans,

®  NPUMEHAMb NPABUIO NPOU3BEOCHUs NPU PeUleHUU KOMOUHAMOPHBIX 34044,

® Onepuposamb NOHAMUAMU: CAVHAUHBIIL ONbIM, CAVYAUHBII 8b100D, UCNLIMAHUe, dJIeMeHMapHoe CIy4alnoe coovimue
(ucx00), knaccuyeckoe onpeoenenue 8epOSMHOCMU CIYHAUH020 COObIMUs, Onepayuu Hao CIy4auHblMu cOObIMUAMU,

® npedcmasiams UHGoOPMaAYUu ¢ NOMOUWbIO Kpyeos Jdiiepa;

® pewams 3a0ayl Ha BLIYUCIECHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYeCMEd 6aPUAHMOE ¢ NOMOWbIO KOMOUHAMOPUKU.

B noBce1HeBHOIi :KU3HH M PH U3YYE€HHH IPYTHX MPeIMETOB:

® u3GIEKAMb, UHMEPNPEMUpo8aAms U Npeodpazosvieams UH@GOpMayulo, NPeOCMABIeHHYI0 6 mabauyax, Ha
OUAZPAMMAX, 2PAPUKAX, OMPANCAIOWYIO CEOUCNEA U XAPAKMEPUCTUKU PEdIbHbIX NPOYECCO8 U A6NEHUL;

® onpeodensmv CMAMUCMU4ecKue Xapakxmepucmuky ebl00poK no mabauyam, ouacpammam, papukam, GbINOJHANMb
CpasHeHue 8 3a8UCUMOCMU OM Yelu PeueHUs 3a0aqu;

®  OYeHUBAMb 8EPOAMHOCIb PEAIbHbIX COOIMUL U ABLEHU.

I'eomerpuyeckue purypsi

o  Onepuposamuv NOHAMUAMU 2EOMEMPULECKUX PUeYD;

® U361EKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8AMb UHDOPMAYUIO O 2e0MemPUiecKux Gueypax, npeocmasieHHy0
Ha yepmedicax;,



® NpuMeHAmb 2ceomempuyeckue hakxmol O pewleHuss 3a0ay, 8 MOM Uucjie, Npeonolazaruux HecKoIbKO Uazo8
peulenus,
® hopmyruposams 8 NPOCMeENUUX CIYUAAX CEOUCEA U NPUSHAKU ucyp,
® 00Ka3bIBAMb 2e0MEeMPULECKUE YMBEPHCOEHUS
® gladems CMaAHOApMHOU Kiaccugurayueu niockux guayp (mpey2orbHuKos u Yemulpéxy2oabHUKOB).
B noBceqHeBHO KM3HU M IPH U3YyYeHHUH APYTUX MPEAMETOB:
® UCNONBL308AMb CBOUCNBA 2eOMEMPUYECKUX Queyp O peuleHus 3a0ai NpaKmuyecko2o Xapakmepa u 3aday u3
CMEICHBIX OUCYUNTIUH
OTHOmEeHu
o Onepuposamv NOHAMUAMU. DPABEHCMBO Queyp, pasHvle @uUeypbl, PAGEHCMBO MPEY2OIbHUKO8, NAPALIELIbHOCHLb
NPAMBIX, NEePNEeHOUKYISIPHOCb NPAMbIX, Yelbl MeHCOY NPAMbIMU, NePNeHOUKYIAD, HAKIOHHAS, NpoeKyus, nodobue gueyp,
nooobHvle hucypol, NOOOOHBIE MPEY2OTbHUKU,
o npumensamo meopemy Daneca u meopemy o nNpONOPYUOHATLHBIX OMPE3KAX NPU PeUleHUU 3a0ay,
®  Xapakmepuzo8amv 63aUMHOE PACNOJIONCEHUE NPAMOU U OKPYICHOCMU, 08YX OKPYHCHOCMEU.
B noBceHeBHOI1 :KU3HH M TPH U3YYEHHH IPYTUX MPeIMETOB:
®  UCNONBL308AMb OMHOWEHUS O] PeeHUs 3a0a4, B03HUKAIOWUX 8 PEeAbHOU HCUHU
M3mMepeHusi 1 BHIYHCIEHHS
o Onepuposamv npeocmagieHusmu 0 O1uHe, Niowaou, 0ovéme Kaxk eeauwurnamu. Ilpumensmo meopemy Ilugazopa,
Gopmynvl naowaou, o6vémMa npu peuleHuu MHO20UIA20BbIX 3A0ay, 8 KOMOPLIX He 6ce OaHHble NpedCmasieHbl S6HO, d
mpeoyom GulUUCIeHUll, ONepuposams 0onee WUPOKUM KOIUYeCEOM QOpMYL OuHblL, NAOWAoU, 00bEMA, BbIMUCTAMD
Xapaxkmepucmuxu KomMOunayuti gueyp (OKpyjicHOCMEN U MHO20Y2O0NbHUKOB) GbIYUCSAMb PACCMOSHUL Medcdy pueypamu,
NPUMEHSIMb MPUSOHOMEeMpUYecKue GoOpMybl Ol BbIMUCIEHUL 8 D0Iee CLONCHBIX CYUASX, NPOBOOUMb 8bIMUCICHUS HA OCHOBE
PABHOBENUKOCMU U PABHOCOCMABICHHOCTU,
®  11POBOOUMb NPOCMbIE BLIYUCIEHUS HA 0OBLEMHBIX Menax,
® ¢opmyruposame 3a0auu HA BblYUCIEHUE ONUH, NAowWaoel u 00véMoe u peulams ux. B codepowcanuu ecmov ewé u
meopema CuHycos u Kocunycos. Jlubo mam yopams . 1ubo 30eco 006asumo
B noBceHeBHOM KM3HU M TP U3YyYeHUH APYTUX NPeIMETOB:
® 1POBOOUMD BbIYUCTIEHUS HA MECIHOCMIU,
® NpUMEHAMb YOPMYIbL NPU BLIYUCTECHUAX 8 CMENHCHBIX YUEOHbIX NPeOMemax, 6 OKpyicaioueli 0eticmeumenrbHoOCmu



I'eomeTpuyeckue nocrpoeHus
e U300pasicame ceomempuyeckue Gueypvl N0 MeKCmo8oMy U CUMBOTbHOMY ONUCAHUIO;
® C800O0OHO ONEepuUPOBaAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECIONCHBIX CTLYYASX,
®  GLINOIHAMb NOCMPOEHUSI MPEY2ONbHUKO8, NPUMEHAMb OMOEIbHble MemoObl NOCMPOEHUN YUPKYIeM U JUHetKOU U
npoeooums npocmeuuiue UcCcie008aHus YUCia peueHul,
® u3z06padxcamv munogvie niOCKue @ueypvl U 00vbeMHble mena ¢ NOMOWbI0 NPOCMEUUX KOMNBIOMEPHBIX
UHCMPYMEHMO8.
B noBceqHeBHO¥ KM3HU M IPHU M3YYeHHUH APYTUX MPEIMETOB:
®  GLINOJIHAMb NPOCMeliuiue NOCMPOEHUSI HA MeCIMHOCMU, He0OX00UMble 8 PealbHOU HCUSHU,
® OYEHUBAMb PA3MEPbL PeAlbHbIX 00BEKMO8 OKPYHCAIOUIe20 MUPA
IIpeoOpa3oBanus
o Onepuposams noHAMUEM OBUICEHUS U NPeodpa308anusi noooous, 6rademv NPUEMAMU NOCMPOEHUs Gueyp ¢
UCNONIL308AHUEM OBUNCEHUL U NPeobpa308anuti no0odUs, NPUMEHAMb NOJIyYEeHHble 3HAHUS U ONbIM NOCMPOEHUN 8 CMEHCHBIX
npeomemax u 8 peanibHblX CUMYAYUsax OKPYHCarujeco mupa,
o cmpoumsv Gueypy, n000OHYI0 OAHHOU, NOJIL308AMBCI CEOUCMBEAMU NOO0OUSL OJis1 06OCHOBAHUS CBOUCME pucyp,
®  NPUMEHSMb CBOUCMBA O8UNCEHULL 011 NPOBEOEHUS NPOCMEUUX 0O0CHOBAHULL CBOUCME ulyp.
B noBceqHeBHOM KM3HU U TP U3YyYEHUH JAPYTUX NPEIMETOB:
®  NPUMEHSMb CBOUCNBA OBUNCEHULL U NPUMEHAMb NOO00UE OJis1 NOCMPOEHU U 8bIYUCICHULL
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH
o Onepuposams NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb 8EKMOPO8, NPOU3BeOeHUe 8eKMOPA HA YUCILO, Y20l MeHCOY
8EKMOPAMU, CKANAPHOE NPOU3Be0eHUe BeKMOPO8, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbI 8EKMOPA,
®  GLINOJIHAMb OelCMBUsl HA0 8eKMOPAMU (CIOJCeHUe, GblYUMAHUe, YMHONCEHUe HA YUCI0), BbIYUCIAMb CKANAPHOE
npoussedenue, onpeoeiams 8 NPOCMEUWUX CAYUAAX Y20l MedcOy BeKMOpaMu, 6bINOJIHAMb DA3NI0NCeHUe BeKmopa Ha
cocmasnauue, NPUMEHAMb HOJYYeHHble 3HAHUA 6 (u3uKe, NOIb308AMbCA HOPMYIOU BLIYUCICHUS PACCMOAHUSL MEHCOY
MOUKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (huyp 0/11 peuleHus 3a0ay,
® NPUMEHAMb 6EKMOPbL U KOOPOUHAMbL OISl PEUleHUsl 2e0MEeMPUIECKUX 3a0ay HA 8bIYUCTIEHUE ONUH, Y2TI08.
B noBceHeBHOM KM3HU M TP U3YyYeHUH APYTUX NPeIMETOB:
® UCNONIL308AMb NOHAMUSL BEKMOPO8 U KOOPOUHam O/ peutenus 3a0ad no gusuxe, 2eoepaduu u opyeum yueOHbim
npeomemam



Hcropus maTteMaTuKH
o Xapaxmepuzosamu 6K1A0 8bLOAIOWUXCI MAMEMAMUKOE 8 PA3BUMUE MAMEMAMUKYU U UHBIX HAYYHbIX 00acmell,
® NOHUMAMb POJb Mamemamuku ¢ pazeumuu Poccuu
MeToabl MaTeMATHKH
o /lcnonw3ys uzyuennvie Memoowvl, npo8ooUmMsb 00KA3AMENbCMBO, BbINOHAMb ONPOBEPICEHUE,
® Buibupams usyueHHvle Memoobl U UX KOMOUHAYUU ONlsl peUuleHUss MameMamuidecKux 3a0au,
® UCNONB308AMb MamMeMamuiecKue 3HaHUus 05 ONUCAHUSL 3AKOHOMEPHOCMeEU 8 OKpYicaroujell 0eticmeumenbHOCmuy U
NPOU3BEOCHUSX UCKYCCMBA,
® npuMeHsmb npocmeluiue NPOSPAMMHbIE CPEOCMBa U IEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl NPU peuleHul
mamemamudeckux 3a0ad.

COLEPKAHUE INPEIMETA <MATEMATHUKA)>»

CopepxkaHue KypcoB MaTEeMaTUKH 5—6 KJIaccoB, airedOpbl U TreoMeTpuu 7—9 KilaccoB OOBEIMHEHO KaK B MCTOPUYECKH
CJIOUBIIMECS JIMHUM (YUCIIOBasi, anreOpandeckas, reoMerpudeckas, QyHKIMOHAIbHAS U JAp.), TAK U B OTHOCUTEIHHO HOBBIC
(cToxacTuueckasi TUHUSA, «pealbHas MaTeMaTuka»). OTOeIbHO MPEICTaBICHBI JTUHUS CIOXKETHBIX 3a]1a4, UCTOpUYECKask TUHUA.

JIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JTIOTUKH

Cornacio ®I'OC ocHoBHOrO 00mIETO O0pa3oBaHUsI B KypC MaTeMaTHKU BBeleH pasnen «Jlormka», KOTOpBIA He
MpearnoiaraeT JOMOJHUTEIBHBIX YACOB HA U3YYCHHUH M BCTPAMBAETCS B PA3JIMUHBIE TEMbI KypCOB MAaTEMATHKU U UHPOPMATUKH H
MpeaBapseTCsl O3HAKOMIICHUEM C 3JIEMEHTAMU TEOPUU MHOXKECTB.

MHo:kecTBA U OTHOLIEHHMSI MEKIY HUMHU

MHOXEeCTBO, Xapaxkmepucmuieckoe C80UCMBO MHONCeCmeda, SIEMEHT MHOXKECTBA, Mycmoe, KOHeuHoe, 0OecKOHeuHOoe
mHoocecmeo. [TogmuoxkecTBO. OTHOLIEHHWE NPUHAICKHOCTH, BKIIOUEHHUSI, pABEHCTBA. DJIE€MEHThI MHOKECTBA, CIIOCOOBI 3aJaHUS
MHOXECTB, PACNO3HABAHUE NOOMHOINCECMNE U INIEMEHMOE NOOMHOICECE C UCNOTIL308AHUEM KPY208 Jliiepa.

Onepanum HaJX MHOXKECTBAMU

IlepeceueHrne U 00bEIMHEHNE MHOXKECTB. PaszHocmuv MHOMCecms, 0ononneHue MHoxcecmea, Mnmepnpemayusi onepayutil
HAO MHOMCECMBAMU C NOMOUWbIO KpY20os Jiinepa.

JJIeMEeHThI JIOTUKHU



Onpenenenue. YTBepxkaeHUs. AKCMOMBI U Teopembl. [lokazatenbcTBO. JloKa3aTenbCTBO OT MPOTUBHOrO. Teopema,
oOpaTHas gaHHou. [Ipumep u KOHTpIpUMED.

Bbicka3biBaHus

HICTUHHOCTh M JIO)KHOCTb BbICKa3biBaHUs. CnoowcHwvle u npocmele @vickazvieanus. Onepayuu HAO BblCKA3LIBAHUAMU C
UCNONIL30BAHUEM JIO2UYECKUX CBA30K. U, UNU, He. Y CII08Hble 8bICKA3bIBAHUS (UMNIUKAYUL).

Conep:xxanue Kypca MaTeMaTHKH B 5—6 KJ1accax

HartypajabHble yHCJIa U HYJIb

HaTtypanbHblil psit YUCeJI ¥ ero CBOMCTBA

HarypanbHoe unciio, MHOXKECTBO HATypaJbHBIX YUCET M €ro CBOMCTBA, M300pakeHHWE HATypaJIbHBIX YHUCENI TOYKAaMH Ha
yuCcIoBOM npsiMoi. Mcnosib30BaHWE CBOMCTB HATYPaJIbHBIX YKCEII MPU PEIICHUHU 33]1a4.

3anuch M YTeHHe HATYPAJIbHBIX YHCEJI

Paznuune mexay uudpoit u unciom. [lo3uimonHas 3anuch HATYpaabHOTO YKCIIa, TOMECTHOE 3HAYCHHUE ITUMPHI, pa3psabl U
KJIACChI, COOTHOILIEHUE MEXAY JIByMSsI COCETHUMHU PA3PSAIHBIMU €IUHUIIAMU, YTCHUE U 3aMKUCh HATYPaJIbHBIX YUCEIL.

Oxpyrienue HATYpPaJbHBIX YHCEJ

HeobGxonumocTts okpyrienus. [IpaBuio okpyrieHuss HaTypaabHbIX YHCEI.

CpaBHeHMe HATYPAJIBHBIX YK CeJ, CPaBHeHHE ¢ YucaoM ()

[lonsiTHE O CpaBHEHHMM YMCEJ, CPAaBHEHUE HATYypAJIbHBIX YHUCEI JAPYTr C JIPYroM W C HyJNEM, MaTeMaTH4YecKas 3aluch
CpaBHEHUI1, CIIOCOOBI CPAaBHEHUS YHCEIL.

JedcTBUS ¢ HATYPAJbHBIMH YUCJIAMU

CnoxeHue ¥ BbIYMTAHHE, KOMIIOHEHTBI CIO0KEHHUSI U BBIYUTAHUS, CBSI3b MEXKIY HUMH, HAXOKJICHHE CYMMBI U Pa3HOCTH,
M3MEHEHUE CYMMbI U PA3HOCTH P U3MEHEHUHU KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHHUS.

YMHOXEHHE U JIeTICHUE, KOMIIOHEHThl YMHOXKCHHSI M JIETICHUS, CBA3b MEXAY HUMH, YMHOXCHHE M CIIO)KCHHE B CTOJIOUK,
JICJICHUE YTOJIKOM, IPOBEPKaA PE3yibTaTa ¢ MOMOIIBIO TPUKUAKA U 0OPATHOTO ICHCTBHS.

IlepemecTUTENBHBI W COYETATENIBHBIA 3aKOHBI CJOXEHHUS M YMHOXEHHS, PACIpPEICIIUTEIbHBIA 3aKOH YMHOKECHUS
OTHOCHUTEBHO CIIOKECHHUS, 000CHOBAHUE AI20PUMMOS BbINOJIHEHUS APUDMEMULECKUX OellCmBULL.

CreneHb ¢ HATYpPaJbHBIM NOKAa3aTeJIeM

3anuck 4yuciia B BUJE CYMMBI Pa3ps/IHbIX CJIaraeMbIX, MOPSJOK BBIMOJHEHUS JIEUCTBUN B BBIPAKECHUSX, COAEpIKAIINX
CTEIIEHb, BBIYUCIICHUE 3HAYEHUI BBIPAXKECHUH, CONEPKAIINUX CTEIICHb.

YucaoBble BHIPAKEHUS

HUucnoBoe BbIpaXKEHUE U €T0 3HAYCHUE, TOPSAA0K BBITIOJIHEHUS JEUCTBUM.



JlejieHHE ¢ OCTATKOM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHUCEI, ceolicmea oOenenus ¢ ocmamkom. llpakTuyeckue 3agaud Ha
JEIIEHUE C OCTATKOM.

CBoiicTBa M MPU3HAKHU A€JIUMOCTH

CBOICTBO ACIUMOCTH CYMMBI (pa3HOCTH) Ha uucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpuznaxu oenumocmu na 4, 6,
8, 11. Jloxazamenvcmeo npuznaxoe oeaumocmu. PereHne npakTHYeCKuX 3a7ad ¢ IPUMEHEHHUEM TPU3HAKOB JETUMOCTH.

Pa3jiokeHne YHCJIa HA MTPOCThIe MHOKHUTEIN

[IpocTeie U cocTaBHBIC YUCIIA, peuemo Ipamocgena.

PasnoxeHue HaTypaapbHOTO YHCIa HA MHOKUTENH, Pa3io’KeHUE Ha TPOCThIe MHOXKUTENU. Koauuecmeo denumenell 4ucid,
aneopumm pasnoHCceHus Yucid Ha npocmole MHOMCUMENU, OCHOBHAS meopema apugdmMemuxu.

AJireOpanvecKue BbIpasKeHHU s

Hcnonp3oBanue OYKB Ui OOO3HAUCHHUS YHWCEN, BBIYMCICHUE 3HAYCHUS alIreOpandecKoro BBIPAXKCHUS, MPUMCHCHHEC
anreOpanvecKuX BRIPAKCHHM JIJIS 3aITMCH CBOMCTB apu(METHICCKUX JACHCTBHUH, MpeoOpa3oBaHUE aIreOpandecKuX BhIPAKCHUN.

JenunTesid U KpaTHbIE

Jlenutens U €ro CBOMCTBA, OOIIUN JENUTENb IBYX OoJiee ynces, HauOOoNbIIUi OOIMA JeNUTeNh, B3AMMHO MPOCTHIE YUCIA,
HaxoXJAeHue HauOousblero obmero nenurtens. KpatHoe u ero cBoicTBa, ollee KpaTHOE ABYX U Oosiee yuces, HauMEHbIIee
oO11ee KpaTHOE, CIIOCOObI HAXOXK/IEHUS HAUMEHBIIIETO OOIIEr0 KPaTHOTO.

Apodu

OO0bIKHOBEHHBIE IPO0OH

Hoins, dacth, 1poOHOE 4uca0, ApoOh. JpoOHOE YHMCIIO Kak pe3ynbTar JeieHus. [IpaBuiabHbIE W HENpaBWIbHBIC TPOOH,
cMerIaHHasi ApoOb (CMEIIaHHOE YHCIIO).

3amuch HATYpaldbHOTO YHCIAa B BHJAE JpOoOM C 3aJaHHBIM 3HAMEHATEJEM, MpeoOpa3oBaHHE CMEIMIAHHOW JIpoOu B
HEIMPaBWIBHYIO P00 U HA00OPOT.

[TpuBenenue npobeit k oOmeMy 3HameHaTeno. CpaBHEHNE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHre U BRIYMTaHHE OOBIKHOBEHHBIX APO0EH. YMHOXKEHUE U JICICHIE OOBIKHOBEHHBIX APOOCH.

Apudmernyeckre qeHCTBUAS CO CMEITAaHHBIME IPOOSMH.

Apudmernyeckre IeHCTBUS ¢ IPOOHBIMH YHCTIAMHU.

Cnocobwbi payuonanuzayuu 8bIYUCIEHUU U UX NPUMEHEHUe NPU 8bINOIHEHUU 0etUCMBUI.

HecsaTuuHbie 1podu



Henas u npobHast yactu necstuuHou ApoOu. IIpeoOpazoBanHue AecATUYHBIX JpoOeil B 0ObIKHOBEHHbIe. CpaBHEHHUE
necATUUHBIX apoOeit. CliokeHre U BhIUMTaHUE JACCATUYHBIX ApoOei. OKpyriieHue NeCITUYHBIX ApoOei. YMHOXKEHUE U JieJICHUE
NECATUYHBIX ApoOei. [lpeobpazosanue 06bikHOBeHHbIX Opobell 8 decamuynvie Opobu. Koneunvie u beckoHeynvie decsimuitvle
opoou.

OTHOUIEHHE IBYX YHCEJI

MacmTab Ha nnane u kapte. [Iponopuuu. CBoicTBa nponopuui, TpUMEHEHHEe MPONOPLHUIA U OTHOLICHUN MPHU PEIICHUU
3a/1ad.

Cpeanee apupmeTHIeCKOE YHCEJT

Cpennee apudmernueckoe AByx uuces. M3o0paxenue cpenHero apupMeTHuyecKoro JBYX YUCENT HA YHUCIOBOM MpSMOM.
Pemenue npakTUyeckux 3a7au ¢ IpUMEHEHUEM cpeiHero apudmerndeckoro. Cpednee apugmemuueckoe HeCKOIbKUX YUCE.

IIpoueHTHI

ITonsTue npoueHTta. Briuncienne MpoueHTOB OT YMCIAa U YMClIa N0 M3BECTHOMY MPOIEHTY, BHIPAXKEHUE OTHOILICHUS B
nporeHTax. Penenne Heca0KHbIX TPAKTUYECKUX 3a/1a4 C MIPOIEHTAMM.

JAnarpamMmmbl

CronbuaTbie U KpyroBble nuarpammbl. M3Biedenne uHGpopManuu U3 guarpamm. Mzobpasicenue ouazpamm no 4ucio8bim
OaHHBIM.

PanuoHabHBbIE YHCIIA

IHoso)kuTEIBbHBIC U OTPULATEIbHbIC YHUCIA

N300pakeHne uucen Ha YHUCIOBOW (KoopAuHATHOM) mpsimoil. CpaBHeHue uucen. Monynb ducia, TeOMETpUYecKas
UHTEpIIpeTanus MOAYJIA yncia. JIeHCTBUS C IOJIOKUTEIbHBIMUA U OTPULATEIbHBIMU YMCIIaMU. MHOXKECTBO LEJIbIX YUCET.

Ilonsitue 0 pamuOHANBHOM 4Mcie. [lepsuunoe npeocmaegieHue O MHOHCECMEE PAYUOHANbHLIX yucen. JlefcTBug ¢
pPalMOHAIBHBIMH YHUCIIAMMU.

Pemenue TeKCTOBBIX 3a4a4

EnuHuubl u3MepeHwMii: JUIMHBI, TUTOMAAH, O00BEMA, MAacChl, BPEMEHHU, CKOPOCTH. 3aBUCHUMOCTA MEXAY EIUHUIIAMU
M3MEPEHUS KaXI0M BEIMYMHBI. 3aBUCUMOCTH MEXK]ly BEJIMUUHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; MPOU3BOAUTEILHOCTD, BPEMS,
paboTa; 11eHa, KOJTUYECTBO, CTOMMOCTD.

3anaum Ha Bce apudMeTHUecKHe IelCTBUSA

Pemenne TeKCTOBBIX 3amad apuMeTHIecKuM crocoOom. Mcmonb3oBaHWe TaOMUIl, CXeM, YepTeXEeH, JAPYTUX CPEICTB
MPEJICTABICHUS JAHHBIX ITPU PELICHUU 3a4a4u.

3axayu Ha ABMKEHHE, pa00Ty U NOKYNKHU



Pelienrie HecOXKHBIX 3a/lady Ha JIBHXKEHHE B MPOTUBOIIOIOKHBIX HAMPABICHUSAX, B OJHOM HANpaBJICHUU, NBUKEHUE TIO
peKe Mo TeUEHUIO U MPOTUB TeueHus1. Pelienne 3a1au Ha COBMECTHYIO paboty. [Ipumenenue npobeit mpu peiieHnu 3aay.

3axaum Ha 4aCTH, 101U, IPOLECHTHI

Pemrenrie 3a1a4 Ha HAXOXKJICHHE YACTU YKCIa U YKUCIA MO ero yacTu. Pemenue 3aqa4d Ha NporeHThl U goiau. [IpuMenenue
IIPONIOPLMHU [IPU PEILICHUHN 3a1a4.

Jlormueckue 3axauu

Perienrie HECIOXKHBIX JIOTHYECKUX 3a7a4. Pewenue n1ocuyeckux 3a0au ¢ nomouwvio epagos, maobauy.

OcHOBHBIE MeTOAbI PellleHNsI TEKCTOBBIX 3a/1a4: apu(METHIECKUM, epedop BapUaHTOB.

Harasiinas reomerpus

durypsl B OKpyxkaromeMm Mupe. HarmsiaHeie npencraBieHus 0 Gurypax Ha IJIOCKOCTH: TpsiMasi, OTPE30K, Jyd, YIoJl,
JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTh, KpYr. UYeThIpeXyrojibHUK, NPSIMOYTrOJIbHUK, KBajpaT. TpeyrojbHHK, 6uUdbl
mpeyeonvuukos. Ilpasunvruvie mroeoyeonvruxku. 300pakeHne OCHOBHBIX T'eOMEeTpUYecKuX (Quryp. Bzaumnoe pacnonoscenue
08YX NpPAMbIX, 08YX OKDPYICHOCMEU, NpAMOU U OKpyxcHocmu. JlJinHA OTpe3Ka, JIOMaHOW. ENWHUIEI U3MEpEeHHS JJIUHBIL.
IlocTpoenune oTpe3ka 3amaHHOW MMHBL. Buael yrios. I'pamycHas mepa yria. M3mepeHue U MOCTPOCHHUE YIJIOB C MOMOIIBIO
TPaHCIIOPTHUPA.

[lepumeTtp MHOTOyrONBHUKA. [ToHSATHE Momanu (GUTypsl; eIUHULBI U3MEpeHus iomaan. [nomaas npsMoyronpHUKa,
kBazpata. [IpubmmkeHHoe u3MepeHue miomaau GUryp Ha kKiaeTdatoi oymare. Pagrnogenuxue gueypeol.

Harnsnseie mpencraBieHuss 0 MPOCTPAHCTBEHHBIX (uUrypax: KyO, mapajulesienunes, npu3Ma, nupamuaa, map, chepa,
KOHYC, IHMHIp. M3o0paxkeHne npocTpaHCTBEHHBIX QUryp. Ilpumepwl cevenuti. Muozoepannuxu. Ilpasunvruvie MHO202PAHHUKU.
[Ipumepsbl pa3BepTOK MHOTOIPAHHUKOB, LIMJIMHAPA U KOHYCA.

[Tonsitue o6vema; equHUIBl 00bemMa. OObEeM MPSMOYTOJIBHOTO TapajuieNenuneaa, Kyoa.

[Tonsitue o paBenctse puryp. LlenTpanbHas, oceBas U 3epkanvHas cuMmMmeTpun. M3o00paxkeHne CHMMETPUYHBIX QUTYD.

Pemenue nmpakTHYecKux 3a7a4 ¢ MPUMEHEHUEM MTPOCTEUIITUX CBOUCTB PUTYD.

Hctopust MaTeMaTHKHU

Tlosenenue yughp, O6yxs, uepoenugos 6 npoyecce cuéma u pacnpeoenenus npooykmos na /[peenem brusicnem Bocmoxe.
Cea3b ¢ Heonumuuyeckoti pegonoyueti.

Poowcoenue wecmuoecsimepuunou cucmemuol cuucienus. Ilosenenue oecamuynou 3anucy 4uceil.

Poorcoenue u pazsumue apugpmemuxu namypanvuoix uucen. HOK, HO/J, npocmule uucna. Pewemo Spamocghena.

llossnenue nyna u ompuyamenvHvix yucen 6 mamemamuxe opesnocmu. Ponv /[uogpanma. Ilouemy (—1)(—1) =+17?




Jlpobu 6 Basunone, Ecunme, Pume. Omkpoimue oecamuunwix opodeu. CmapurHvie cucmemsl mep. /lecamuunvie Opoou u
Mempuyeckas cucmema mep. JI. Maenuyxuil.

Conep:xxanue Kypca MaTeMaTHKHU B 7-9 KJ1accax

AJireopa

Yucaa

PanuoHaabHbIe YKcIa

MHOXXECTBO palMOHAIBHBIX 4YKcesl. CpaBHCHHE palMOHAIbHBIX 4YHCeN. JIeWCTBHS C palMOHAIBHBIMH YHCIIAMH.
lIpeocmasnenue payuonanibHo20 Yucia 0ecaAmudHou 0poovio.

HppanuonanbHble Yuciaa

[TonsiTHe WppanMoOHAIBLHOTO 4YHCIA. Pacrmo3HaBaHWe HpPpaMOHAIBHBIX unced. [IpuMepbl JqoKa3aTeabCTB B anredpe.
WpparmonansHOCTh uncia +2 . [IpuMenenne B reomerpun. Cpashenue uppayuonaibiolx yucen. Muoscecmeo delicmeumensHbix
yuce.

ToxkaecTBeHHbIE MpeoOpa3oBaHMsI

YucsioBble M OyKBeHHbIE BbIPAKEHUS

Bripakenue ¢ nepeMeHHo#. 3HaueHue BelpakeHus. [logcTaHoBKa BeIpaXEHUN BMECTO NIEPEMEHHBIX.

[eabie BbIpaKeHU

CreneHb C HaTypaldbHBIM TIOKa3zaTeaeM U e€ cBoiicTBa. [IpeoOpa3oBaHus BBIpAKEHUH, COAEPKAIIMX CTEIEHU C
HATypaJIbHBIM ITOKA3aTEIEM.

OpHounen, MHorousaeH. JlecTBHUs C OMHOWIEHAMU U MHOTOWICHAMH (CIIOKEHHE, BBIYMTAHUE, YMHOXKeHUE). DopMyIibl
COKpAIIEHHOTO YMHOXKEHHMSI: Pa3HOCTh KBaJpaTOB, KBaJpaT CyMMBbI M pa3HOCTU. Pa3nokeHre MHOroujeHa Ha MHOXKUTEIU:
BBIHECEHUE OOIIEro MHOXHUTENS 3a CKOOKH, epynnuposKka, npumereHue Qopmynl COKpawéHHoz2o ymHodxceHus. Keaopammuiii
MPEXUNeH, pasiodiceHue KeaopamHo2o mpeéxuiena Ha MHONICUMen.

JIpoOHO-panuoHa/IbHbIE BhIPAKEHUSA

Cremnenp ¢ menbiM mokazateneMm. [IpeoOpa3oBanue ApOOHO-IMHEWHBIX BBIPAKECHUI: CIIOKEHHE, YMHOXKCHUE, JCIICHHUE.
Aneebpauueckas Opobv. Jlonycmumvie 3HAYEHUS NEPEMEHHbIX 6 OpPOOHO-pAyUOHANbHBIX ebipadcenusx. CoxkpaweHue
aneeopauveckux opobei. Ilpusedenue ancebpauveckux opobdei Kk obwemy 3Hamenameno. [leticmseus ¢ aneedpauyeckumu
OpoOAMU: CLOJICEHUE, 8bIYUMAaHLe, YMHOJICEeHUe, OelleHUe, B036e0eHUe 8 CINEeNeHb.

IIpeobpa3zosanue svipasicenuil, co0epAHcaujux 3HaK MooyJis.

KBanpatHbie KopHH



Apudmernyeckuil KBaapaTHbI KOpeHb. lIpeoOpa3oBaHue BBIpaXKEHMI, COJEpXKAILKUX KBaJApPAaTHbIE KOPHU: YMHOXKEHHE,
JIEJIEHHE, BBIHECEHNE MHOXKUTENS U3-110]] 3HAKA KOPHSI, GHeceHue MHONCUMES NOO 3HAK KOPHSL.

YpaBHeHHs U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PAaBEHCTB. PABEHCTBO ¢ MEPEMEHHO.

YpaBHeHus

[lonsiTue ypaBHEHHMs M KOpPHsSI ypaBHeHHUs. [Ipeocmaenenue o pagHocunvHocmu ypasHenuu. Obiacms onpeoenenusl
ypasHeHus (061acmv 00Ny CMUMbBIX 3HAYEHUL NePEMEHHOLL).

JInHeiiHOe ypaBHEHHE U €r0 KOPHH

Pewienne nuHENHHBIX ypaBHEHWU. Jlumeiinoe ypaeuenue c¢ napamempom. Konauuecmeo KopHeu JNUHEUHO20 YPAGHEHU.
Pewenue nunetinvix ypagnenuu ¢ napamempom.

KBaagpaTHoe ypaBHeHHe U er0 KOPHH

KBanpatubie ypaBHeHus. HemonmHbie KBajipaTHbIe YpaBHEHUS. JJUCKpUMUHAHT KBaJpaTHOTO ypaBHeHUs. Dopmyra KopHei
KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme Buema. PemnieHue KBaJIpaTHBIX ypaBHEHUM:
UCITIOJIB30BaHUE (POPMYJIBI ISl HAXOXKIEHUS KOPHEU, epaghuueckuti Memoo peuwieHus, pasiodceHue HA MHOdcUmenu, noooop
KOpHell ¢ ucnonvzosanuem meopemvl Buema. Konuuecmeo KopHeu K8aOpamuoz20 YpAaHeHUs 6 3A8UCUMOCIU OmM €20
ouckpumunauma. buxeaopammuvle ypasnenus. Ypasnenus, ceooumvie K auHeliHbIM U Keaopamuwvim. Keaopamuvie ypasHenus c
napamempom.

/{po0HO-panuoHaIbHbIE YPABHCHUSA

Pemenne npocredmux ApoOHO-TMHEHHBIX YpaBHEHUH. Peuernue 0pooHo-payuoHaibHbiX YPasHeHUll.

Memoovl pewienus ypaeueHuti. mMemoobl PAGHOCUTbHBIX NPeodPA308aHULl, MemoO 3aMeHbl NepeMeHHOU, epaghuyecKull
Mmemood. Hcnonvzosanue ceoticms QyHKyuil npu peuleHuu YypasHeHull.

IIpocmeriwue uppayuonanvuvie ypasnenus euoa (| f(x)=a, /f(x)=g(x).

Vpaenenus suoa x" =a.Ypasnenus 6 yeavix uucnax.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs TepeMeHHBIMH. JIMHEWHOE ypaBHEHHME C JBYMS TIEPEMEHHBIMU. [Ipamas kax epaguueckas
uUHmMepnpemayus TIUHetUH020 YPAasHeHUs ¢ 08YMs NePeMEHHbIMU.

[TonaTHe cucTeMbl ypaBHEHHU. PelieHne cuctemMbl ypaBHEHU .

MeToibl peleHrs: CUCTEM JIMHEWHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMU: epaghuyeckull Memoo, Memoo ClONHCEeHUs, METO
MOJACTAaHOBKH.



Cucmembul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHcTBa. CBOICTBa 4MCIOBBIX HepaBeHCTB. I[IpoBepka CHpaBeMJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX
3HAYCHUSAX NIEPECMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Ctporue W HecTporue HepaBeHCTBa. (Oobracmv onpedeineHus Hepasencmea (0O1acms
00Ny CMUMbIX 3HAUEHUL NePeMeHHO).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u ezo pewienus. Pewenue xeadpammuvix HepageHCcm8: UCNONb308AHUE CBOUCME U epaduka
K8AOpamuyHoU QyHKyuu, Memoo uHmepeanos. 3anucy peueHus KeaopamHo2o HepaseHCcmada.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEeHCME MeMOOOM UHMEPBAILOS.

CucremMbl HepaBEeHCTB

CuctemMbl HEpPABEHCTB C OJHOM NepeMEeHHOW. PelleHne CHUCTEM HEPABEHCTB C OJHONW TNEPEMEHHOM: JIMHEWHBIX,
keaopammulx. 300pakeHrue penieHnusi CUICTEMbI HEPABEHCTB Ha YMCJIOBOW MPSMOM. 3aMucCh PEIIeHUs] CUCTEMBI HEPAaBEHCTB.

DOyHKINHU

IMonsiTue GyHKIUU

JlekapToBbl KOOPJIWHATHI Ha MIOCKOCTH. DOpMUPOBAHUE MPEACTABICHUN O METANPEIMETHOM MOHSITHU «KOOPAHHATHI».
CrniocoOnI 3aganus GyHKIMN: aHATUTHYECKUH, rpaduueckuit, Tabnuuneiii. ['padux ¢yakuun. [Ipumepsr QyHKIMHA, TOTydaeMbIX
B TPOIIECCE HWCCIEAOBAHMS PA3TUYHBIX PEATbHBIX IMPOIECCOB M pEIIeHHs 3aaad. 3HadeHue (yHkiuu B Touke. CBoMCTBa
GyHKIMA: 00JacTh OmpenereHusl, MHOXKECTBO 3HAYCHUMW, HYIU, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA, YEMHOCHMb/HEUEéMHOCMb,
IIPOMEXKYTKH BO3pacTaHUs 1 yObIBaHUS, HauOOJIbIIee M HaUMEHbIIee 3HaueHus. Mccnenoranue GpyHkiuu mo e€ rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepvisnocmo ¢ynkyuu. Kycouno 3adannvie gpynxyuu.

JIuneiiHas pyHKIUs

CaoticTBa u rpaduk TuHeHHON GyHKIIUU. YTIIOBOM Koadduimnent npsimoit. Pacnonoxenue rpaduka TMHEHHONW QYHKIINHN B
3aBUCUMOCTH OT €€ yrioBoro koddpdumnumenta u cBobogHOTO uineHa. Haxoowdenue koag@uyuenmos nuHeuHou @YHKyuu no
3QA0AHHBIM YCAOGUAM: NPOXOAHCOCHUE NPAMOU 4epe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOeHUe NPSIMOU yepe3
OAHHYI0 MOYKY U NAPAJIIENbHOU OAHHOU NPAMOLL.

KBagpatuunas pyHkumusa



CnoiicTBa u rpadux xkBaaparuuHou ¢yHkuuu (napadona). Ilocmpoenue epagurka Ka0pamuyrou GYHKYUU no MOUKAM.
Haxoxnenune Hymel KBagpaTWUYHOW (QYHKIHH, MHOMCECMBd 3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYMKO8
MOHOMOHHOCU.

OoOpaTHasi IPONOPUMOHAIBHOCTD

CaolicTBa QyHKIIUU Y = K y = g ['unepOouna.
X

I'pagpuku pynxyuii. Ilpeobpazosanue ecpaguxa @yuxyuu y=f(x) Oaa nocmpoenus epaguxkos Gyukyuti 6euoa
y =af (kx+b)+c.

I'pagpuxu gpynxyui y:a+%, y=x, y=¥x, y=|x.

IlocnenoBaTeIbHOCTH M MPOTPeCCHHU

UucnoBas mocieaoBaTelbHOCTh. [IpUMephl YHCIOBBIX TOCIEIOBATEIILHOCTEH. becKOHEYHBIE TOC/IeI0BATEIILHOCTH.
Apudmerudeckas porpeccust u €€ cBoiicTBa. ['eomerpudeckast mporpeccus. Qopmyna odbwezo unena u cymmol N nepevix UieHos
apughmemuyeckoul u ceomempudeckou npoepeccutl. Cxo0auasics 2eomempuyeckas npocpeccus.

Pemienue TekKCTOBBIX 3a/1a4

3amauyu Ha Bce apupMeTHIECKHE 1eHCTBUA

Pemienrie TekCTOBBIX 3aj1au apuMETHUYECKHM criocoOoM. Mcmosib3oBaHue TabiMIl, cXeM, YepTeKeH, APYruX CpPelIcTB
IPEJACTaBICHUS JAaHHBIX IIPH PCIICHUH 3a1a4u.

3apaumn Ha ABM:KeHHUE, pad0Ty H MOKYIIKH

AHanu3 BO3MOXKHBIX CHUTYyallMii B3aMMHOIO PACIIOJIOXKEHUS OOBEKTOB MPH HMX JIBH)KCHHH, COOTHOIIEHUS OO0OBEMOB
BBITIOJTHSIEMBIX pa0bOT MPU COBMECTHOM padoTe.

3aja4yu HA YACTH, A0JIH, IPOLEHTHI

Pemienrie 3a1a4 Ha HAXOXKJIEHHE YACTU YKCJa U YKUCIA [0 ero yacTu. Pemienue 3aga4y Ha NpoueHThl U goiu. [IpuMenenue
MPONIOPLUU MPH PEIICHUHN 3a]1a4.

Jlornueckmue 3ajauu

Pemenue normdeckux 3amad. Pewenue 102uieckux 3a0ay ¢ NOMowbio epagos, maoaiuy.

OcHOBHBIE MeTO/IbI pPellieHUs] TEKCTOBBIX 3aJa4: apumeTHdecKkuii, anrebpandeckuii, mepedop BapuaHToB. [lepsuunbie
npeocmasienus 0 Opy2ux Memooax peuerus 3a0a4 (ceomempuyeckue u epaguieckue memoonl).

CTaTucTHKA U TeOpHs BePOSATHOCTEI

CraTtuctuka




TabnuyHoe W Tpaduyueckoe NPEACTABICHHWE aHHBIX, CTOJOYATHIE W KPYrOBBIC AWArpaMMbl, TpaduKH, MPUMEHEHHUE
auarpaMM W TpadUKOB ISl OMUCAHUS 3aBUCUMOCTEH pEaIbHBIX BEIIMYWH, M3BJICUCHUE WHPOPMAIUUA U3 TAOJUI, AWArpaMM MU
rpadukoB. OnucaTeabHbIe CTATUCTUYECKUE TTOKA3aTEIN YUCIOBBIX HAOOPOB: cpeaHee apudMeTHIeCcKoe, Meduarna, HaubombIee
Y HauMeHblIee 3HayeHusl. Mepbl pacceuBaHus: pa3Max, oucnepcus u cmaHoapmuoe OmxkIoOHeHue.

CnyuaiiHags M3MEHYMBOCTh. VM3MEHUMBOCTb MpU H3MEpeHUsiX. Pewarowue npasuna. 3aKOHOMEPHOCMU 8 USMEHYUBHIX
BeIUYUHAX.

CayuaiiHbie cOObITHS

CrnydaliHbIE OTBITHI (IKCIIEPUMEHTHI), SJIEMEHTApHBIC CIyYailHbIE COOBITHS (MCXO0Jbl). BeposSTHOCTH 3JIeMEHTapHBIX
coObITrii. COOBITHS B CIIYYalHBIX SKCTICPUMEHTAaX W OJIarONpUsATCTBYIONINE 3JIEMEHTApHbBIC COOBITHS. BeposTHOCTH CiydalHbIX
coObITHii. OMNBITBI ¢ PaBHOBO3MOXHBIMH ~ 3JIEMEHTAapPHBIMU  COOBITHSAMH. KiaccMueckue BEpOSTHOCTHBIC OIBITHI  C
UCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowwvio ouazpamm Jinepa. [Ilpomusononodcuvle codvimus,
00veouneHue u nepecevenue coovimuu. Ilpasuno croocenus eepoamuocmeti. Cnyyaiinsiii  6vi6op. Ilpeocmasnenue
akcnepumenma 6 eude Oepega. Hesasucumvlie cobvimusa. Ymmuoowcenue 6eposmuocmen  He3A8UCUMBIX — COObIMUIL.
Ilocnedosamenvhvie nezasucumvle ucneimanus. Ilpencrapnenrne 0 HE3aBUCUMBIX COOBITHSIX B JKU3HH.

dnemenmovt KOMOUHAMOPUKU

IIpasuno ymnoocenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuti. Dopmyna 4ucia co4emanuii.
Tpeyeonvnux Ilackans. Onvimul ¢ OONLUUM YUCTIOM PABHOBOZMONCHBIX DJIEMEHMAPHBIX coObImull. Buviuucienue éeposmuocmeti 6
ONbIMax ¢ npumeHeHuem KomounamopHuolx gopmyn. Ucneimanus bepuyninu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu
ucnoimanuii bepuynnu.

Cnyuaiinole ge1uquHbl

3Hakomcmeo co CAYUAUHbIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHBIX CAY4atHulx eeiuduH. Pacnpeoenenue
seposimuocmeu. Mamemamuueckoe odcudanue. Ceoticmea mamemamuyecko2o oxcuoanus. I[lonamue o 3axone OOIbWIUX YUCE.
Usmepenue eeposmuocmeu. Ilpumenenue 3aKkoHa OONLWUX YUCEL 6 COYUOLOUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyenuu Oe30NACHOCMU HACENeHUS 8 UPE38bIYAUHBIX CUMYAYUSX.

I'eomerpus

I'eomerpuueckue Gpurypsl

@urypbl B reOMeTPUH ¥ B OKPYKAIOIIeEM MHUPe

I'eometpuueckas purypa. opmMupoBaHue IPEICTABICHUN O METAPEMETHOM MMOHATHH «(DUTYpay.

Touka, nmuHUSA, OTPE30K, TpsiMasi, Jyd, JOMaHas, TUIOCKOCTh, yroJl, OMCCEKTpuca yria W €€ CBOWCTBA, BUABI YTJIOB,
MHOTOYTOJTbHUKHU, KPYT.



OceBas cummeTpusi reoMeTpudeckux Guryp. LleHTpanbHasi CHMMETpUs T€OMETPUUYECKHUX (UTYP.

MHOroyroJibHMKHU

MHOroyroJyIbHHUK, €ro 3JIEMEHTBI U €r0 CBOWCTBA. Pacro3HaBaHre HEKOTOPBIX MHOTOYTOJIBHUKOB. BblnyKible U HeBblNnyKable
MHO20y20bHUKU. 1IpaBUIBHBIE MHOTOYTOJIBHUKHU.

Tpeyronpnuku. BeicoTa, MenuaHa, OUCCEKTpHcCa, CPEIHSS JUHUS TPeyroibHUKa. PaBHOOEAPEHHBIN TPEYroJIbHUK, €ro
CBOWMCTBA M IIpU3HAaKU. PaBHOCTOPOHHUHN TpeyroyibHUK. IIpAMOYronabHBIN, OCTPOYTOJBHBIM, TYIOYIOJIBHBIA TPEYrOJIbHUKHU.
Buemnue yrael TpeyroynbHuka. HepaBeHCTBO TpEyroOabHUKA.

Yerbipéxyronpuuku. Ilapannenorpamm, poMO, NpsIMOYTOJIBHUK, KBaJapaT, Tpamneuus, paBHOOEAPEHHAs Tpareuus.
CBolicTBa U NMPU3HAKYU NapajuiesiorpaMMa, pom0a, NpsiMoyrojibHUKa, KBajpara.

Okpy:KHOCTDB, KPYT

WX snemMeHThl U CBOMCTBA; LIEHTpaJbHbIE W BOUCaHHbIE yribl. KacatenbHass u cexywjas K OKPYKHOCTH, UX CBOUCMEA.
BnucaHHbIe M ONMCAaHHBIE OKPYKHOCTH JIJISI TPEYTOJIbHUKOB, YemblpEXY20IbHUKO8, NPABUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuyeckue Gurypsl B mpocTpaHcTBe (00bEMHBIE TEJIA)

MHnoeoepannux u e2o s1emenmsl. Hazeanus MHO202PAHHUKOG C PA3HBIM NOA0HCEHUEM U KOIUYecmeom epanell. 1lepBuyHbie
NpeJICTaBleHUsT O MUpaMue, Napaienenunesae, npusMme, chepe, mape, UWIMHAPE, KOHYCE, UX DJIEMEHTaX W IPOCTEHIINX
CBOMCTBAX.

OTHOmEeHMA

PaBencTBo uryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTrOJIbLHUKOB.

[MapajieabHOCTH NPAMBIX

[Ipu3Haku 1 cBOMCTBA MapajuiebHBIX NPAMbBIX. Akcuoma napannenrvnocmu Eexnuoa. Teopema @aneca.

[epnenaukyasipHbie NpsMbie

[Ipsimoii yron. Ilepnenaukynsap k npsamoil. Haknonnas, npoekuus. CepeIMHHBIA MEPIECHAUKYIISIP K 0Tpe3Ky. Ceolicmea u
NPU3HAKU NEePREHOUKYIAPHOCU.

Ilooooue

IIponopyuonanvrsie ompesku, nooooue ¢ueyp. Ilooodbnvie mpeyeorvuuru. Ilpusnaxu noooous.

B3aumHoe pacnoJio:keHHe NPsIMON U OKPYKHOCTH, 08X OKPYIHCHOCHELL.

N3mepeHus M BHIYHCICHUA

Bean4unbl

[Tonsitre Benmuuunsbl. nuHa. M3mepenue aiuubl. Enunuiel usmepenus aiuHbl. Benmnuuna yria. ['pagycHas Mepa yria.



[TonsiTue o miomaay mwiockoi Gurypsl u e€ cBoiictBax. 3mepenue minomanei. EnMHUIIBI n3MepeHus MI0IaIu.

[IpencraBnenue 06 00bEMeE U ero cpoiicTBax. Mamepenue o0béma. Equnuiibl usmepeHus: 00bEMoB.

N3mepeHust U BBIYUCICHUSA

NHCTpyMeHTBl AJi1 U3MEPEHUH U TOCTPOEHUM; M3MEPEHHE M BBIYUCICHHE YIJIOB, IJUH (pacCTOSHUM), MUIOUIaaei.
Tpuronomerpuueckrue (PyHKIMH OCTPOro yria B IPSIMOYTOJbHOM TPEYTOJIbHUKE 1pucoHomempuyeckue yHKyuu mynozo yeud.
BoeluncneHne »I€MEHTOB TPEYTOJIBHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOWIEHUN. DopMynsl muiomanu
TPEYrojibHUKa, MapajieorpaMMa U €ro 4YacTHhIX BUIOB, (OPMYJbl JJIMHBI OKPY>KHOCTH M IUIOmanu Kpyra. CpaBHEHHE U
BbIuKciieHue miomanei. Teopema [Mudaropa. Teopema cunycos. Teopema kocurycos.

Paccrosinus

Paccrosinue mexay Toukamu. PaccTosiHue OT TOUKH 10 NpIMOl. Paccmosnue medxcoy uesypamu.

I'eomeTpuyecKkue mocTrpoeHus

['eoMeTpuueckue NOCTPOSHUS AJI MIUTFOCTPAIIMKM CBOMCTB reOMETPUUECKUX (pUryp.

NHCTpyMEHTBI 111 MOCTPOCHUM: UUPKYJb, JUHEHKA, YIOJbHHK. [Ipocmetiwiue nocmpoenuss yupkyiem u JuHeuKou.
nocmpoeHue OUCCeKmpuUcsyl yeia, NepneHOUKyIapa K npsamou, y2ia, pagHo2o 0aHHOMY,

Ilocmpoenue mpey2oibHUK08 O MPEM CMOPOHAM, 08YM CHIOPOHAM U Y2y MEHCOY HUMU, CMOPOHE U 08YM NPUTEHCAUUM K
Hell yenam.

enenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBaHud

IIpeoOpa3oBanus

[TonsiTue npeobpazoBanus. [IpeacTaBiaeHre 0 MeTanpeIMETHOM MOHATHH «IIpeoOpazoBanuey. [lodooue.

JABuxeHust

OceBast U UEHTpajJbHas CUMMETPUS, HOBOPOM U napaiienvhuli nepenoc. Kombunayuu oudxxcenuti Ha niocKOCmu u ux
ceolcmaa.

BekTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, MEWCTBUS HAJ BEKTOpPaMH, HCIIOJIB30BAaHUE BEKTOPOB B (U3WKE, pasziodiceHue 6ekmopa Ha
cocmasnsujue, CKauApHoe Npou3eeoeHue.

Koopaunatsl

OCHOBHBIE TOHSTHUS, KOOPOUHAMbBI BEKMOpA, paccmosiHue mexcoy moyukamu. Koopounamuvl cepedunvt ompeska.
Ypaeuenus gueyp.



IIpumenenue 6exmopog u KoopouHam 0Jis peuleHusi NPOCMeEUUUX 2e0OMEeMPULECKUX 3A0al.

Hcropus MaTeMAaTUKHU

Bosnuxnosenue mamemamuku kak Hayku, smanvl eé pazsumus. OcCHOBHble pazodenvl Mmamemamuku. Bwidarowuecs
MamemMamuKku U ux 6K1d0 6 pazeumue HayKu.

beckoneunocmo mmuooicecmsea npocmuix uucen. Hucna u Onumel ompeskos. Payuonanenwie uucna. Ilompedonocms 6
uppayuonanvuulx yucnax. [llkona [ugacopa

3apoorcoenue aneedpol 6 neopax apugpmemuru. An-Xopesmu. Poocoenue oyxeennou cumeonuxu. I1.@epma, @. Buem, P.
Hexapm. Hcmopus eéonpoca o naxodcoeHuu hopmyn Kopuel aneedpauyeckux ypagHeHuti cmeneneu, Ooavuiux uyemvipéx. H.
Tapmanvs, /[oc. Kapoano, HX. Abens, D.1 anya.

llosaenenue memooa Koopournam, N0O3680aa0Ue20 NepPesooums 2eomempuyeckue obveKkmol Ha A3bIK aneeopwl. llossnenue
epaghuxos ynkyuil. P. [lexapm, I1. @epma. [Ipumepvt pazniuunvlx cucmem KOOPOUHAmM.

3aoaua Jleonapoo Iluzancrxozo (Dubonauuu) o kpoauxax, wucia Puoonayuu. 3adaua o waxmamuou docke. Cxooumocmo
2eoMempuyecKou npocpeccuu.

Hcmoku meopuu eeposmuocmeti. cmpaxogoe oOeno, azapmuvle uepvl. I1l. Depma, b.Ilackar, A. bBepuynnu,
A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilugacop u ezo wrkona. ®anec, Apxumeo. Ilnamon u Apucmomenv. Ilocmpoenue
NPABUNLHBIX MHO20Y20bHUK08. Tpuccekyus yena. Keaopamypa xkpyea. Yoeoenue xyoa. Hcmopusa uucna w. 3010moe ceuenue.
«Hauanay Esexnuoa. JI Diinep, H - U.Jlobauesckuii. Hcmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCMU OKPYIHCAIOULE20 MUDA.

Acmponomus u ceomempus. Ymo u xax y3unanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax Jlynol, 3emnu u Connya.
Paccmosanus om 3emau 0o Jlynwt u Connya. Mzmepenue paccmoanus om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 paszeumuu mamemamuxu: J1.Jinep. H.U.Jlobauesckuii, I1.J1. Hebviuwes, C. Koesanesckas,
A.H.Koamoeopos.

Mamemamuka 6 paseumuu Poccuu: [lemp |, wxona mamemamuueckux u HABUSAYKUX HAYK, PA3BUMUE POCCUUCKO20
@roma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.




TEMATUYECKHUMA ILJIAH
5 ki1acc MaremaTuka

=]

HaumenoBaHue oTAeIbHBIX pasaciioB, TEM

KonunuecTBo yueOHBIX YacoB

n/m

1 IToBTOpEHNE 4
2 JIunun 7
3 Harypanbhabie uncna 12
4 JleficTBHSI C HATypaJIbHBIMH YHCIAMHU 24
5 Hcnosip30BaHne CBOMCTB ACUCTBUN IPU BBIYUCIIEHUIX 11
6 MHOTOyroJIbHUKA 8
7 JlenuMocTh Yucen 17
8 TpeyroabHUKH U YETHIPEXYTOJIbHUKU 9
9 OOGBIKHOBEHHBIE IPOOH 18
10 JlericTBHsI ¢ APOOSIMH 32
11 MHororpaHHUKH 9
12 Tabnuipl 1 quarpaMMbl 7
13 [ToBTOpEHUE 17

Hroro 175




6 xi1acc MaremarTuka

=]

HaumenoBaHue oTAenbHBIX pas3aciioB, TEM

KomnnuectBO

n/m y4eOHBIX 4acOB
1 Jpo6u 1 nponeHTHI 21
2 IIpsiMmble HA MJIOCKOCTU U B TPOCTPAHCTBE. 7
3 JlecsiTuunbie ApooH 11
4 JleficTBUSI C AECATUYHBIMU APOOSIMU 30
5 OKpYy>XHOCTb 7
6 OTHOMIEHUS] U IPOLEHTHI 16
7 Cummertpus 6
8 Bripaskenusi, popMyIibl, ypaBHEHHUS 16
9 Llenbie yncia 16
10 MmuoxectBa. KomOruHaTopuka 9
11 ParnmmonanrpHEIE UnciIa 17
12 MHOTOyroJIbHUKH U MHOTOTPAHHUKH 8
13 Hroropoe moBTopeHme 11
Uroro 175

7 kaacc Aareopa




HaumenoBaHue oTAeIbHBIX pas3acioB, TEM

KonuuecTBo yueOHbBIX yacoB

n/m

1 BrIpaxeHus1, TOXKIECTBA, YPABHEHUS 22

2 DOyHKIUH 11

3 CreneHb C HATYpaJdbHBIM MOKA3aTEIEM 11

4 MHOrouneHbl 17

5 @OopMyJIbl COKPAILIEHHOTO YMHOKEHUS 19

6 CucTembl JINHEMHBIX YPABHEHUI 16

7 [ToBTOpEHUE 9
Uroro 105

7 xaacce I'eomerpus

Ne | HaumeHoBaHue OTAENBHBIX PA3EIIOB, TEM KonundecTBo yueOHBIX YacoB

n/n

1 HauanbHble TeOMETprUUECKUE CBEICHUS 11

2 TpeyronpHUKHN 18

3 [TapaienpHbIC IPSIMBIC 13

4 CoOTHOIIIEHNE MEXKY CTOPOHAMHU U YIJIAMU TPEYTOJIbHUKA 20

5 IToBropenue. Pemenne 3amau 8
Hroro: 70

8 ki1acc Aureopa




No

HaumenoBaHue oTAeIbHBIX pas3aciioB, TEM

KonnuecTBO 4acoB

1/
1 [ToBTOpEHME N3YyYEHHOTO 3a Kypc 7 Kiacca 4
2 PanrionanbHbie 1podU 22
3 KBangpaTHbie KOpHU 19
4 KBangpaTHbie ypaBHEHUS 22
5 Hepapencrna 20
6 CreneHs ¢ 1ENIBIM MMoKa3aTelIeM. DJIIEMEHThI CTaTUCTUKH. 11
7 | IloBrOpenue 7
8 KJacc reoMeTpus
No HaunmMenoBaHue OTAENbHBIX Pa3AeaoB, TEM KoJi-Bo yacoB
I1/T1
1 [ToBTOpEHME Kypca reomeTpuu 7 Kiiacca 2
2 I'maBa V. UeThipexyroibHUKA 14
3 I'masa VI. Ilmomans 14
4 I'maBa VII. [lono6HbIe TpEyroabHUKH 19
5 I'maBa VIII. OxpyxHOCTB 17
6 [ToBTopenue. Pemenue 3amau 4
HUTOTI'O 70

9 kiacc anreopa




No HaunmenoBaHue oTAEnbHBIX pa3ieinoB, TEM KonnuecTBo yacos
n/n
1. | BBogHOe nmoBTOpEHUE 2
2. | KBagparnunas QyHkuus 24
3. | YpaBHEHUS U HEPABEHCTBA C OJTHOM NMEPEMEHHOMN 12
4. | YpaBHEHHS U HEPABEHCTBA C IByMsI IEPEMEHHBIMU 16
5. | ApudmeTndeckas u reoMeTpruuecKasi Iporpeccuu 15
6. | DnemMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEM 13
7. | UroroBoe moBTopenue. Pemenue 3amad no xypcy VII—IX 20
KJIaCCOB
Htoro 102
9 kJj1acc reoMeTpus
Ne n/m

HaunmeHnoBanue OTACIIBHBIX pa3acioB, TCM

KonnuecTBO 4acoB




I'naBa I X.BexTopbl

I'maBa X.Metoza koopauHaT 10
I'naBa XI. CooTHOLIEHUSI MEXKIY CTOPOHAMHU U yTIIaMu 12
TpeyronbHuKa. CKaasipHOE MPOU3BEACHUE BEKTOPOB

I'maBa XII. JlnuHa oKpy>KHOCTH U ILIOIIA/b KpyTa 12
I'masa XIII./Ipmxenus 8
I'nmaBa X1V. HavanbHble cBeieHUSs U3 CTEPEOMETPUN 8
006 akcrmomax CTepeoOMEeTPHHU. 2
[ToBTOpEHUE 8
Utoro 68




