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PaGouass mporpamma  paspaboraHa Ha  OCHOBE  (hemepanbHBIX
rOCyapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB CPEAHETrO OOILETr0 U CPEAHEro
npodeccuoHanbHOTO0 00pa3oBaHMsI C YYETOM TMojydaeMod mnpodeccun U B
COOTBETCTBHH:

— ¢ TMpUMEpPHON TmporpamMmoil o061Ieo0pa3oBaTEIbHON  AUCIUIUIMHbBI
«Maremaruka: anredpa, Hadajga MaTE€MaTUYECKOIO AaHAIA3a; TEOMETPUsD IS
npoecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPTraHM3alluii  PEKOMEHJIOBAHHOMN
denepasbHBIM TOCYIAPCTBEHHBIM ABTOHOMHBIM yupexkaeHueM« denepanbHbIi
UHCTUTYT pa3Butus odpazoBanus» (OI'AY « ®UPO») B kauecTBe MpUMEpPHOU
IporpamMMbl ISl peaju3alii OCHOBHOM mMpodeccuoHaNbHOW 00pa3oBaTebHON
nporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIEro 00pa3oBaHUSl C MOJIYYCHHEM
cpeadero obmiero oo6pasoBanus (IIporokonmr Ne 3 ot 21 wurwons 2015 r.,
perucTpanoHHbii Homep perieH3uu 386 ot 23 urost 2015 r).

— ¢ [Tonoxennem «O mopsiike pa3pabOTKH U TPeOOBAHUAX K COACPIKAHUIO
1 oQOpMIICHUIO PabOUYUX MpOorpamMM Y4eOHBIX IUCHMIUIMH, MPOo(heCCHOHATBHBIX
Moayieii Ha ocHoBe @I'OC B KpaeBOM TOCYAApCTBEHHOM OIOKETHOM
npodeccuoHabHOM  00pa3oBaTeNbHOM yupexkaeHun «HOopuinbCkuil TEXHUKYM
MPOMBIILICHHBIX TEXHOJOTHI U CEPBUCA», YTBEPKICHHBIM MPUKA30M JUPEKTOPA

HopuibCcKOro  TEXHMKyMa MPOMBIIIICHHBIX TEXHOJOTMH M cepBHCA OT
21.12.2018r. Ne 01-11/297.

Opranuzanus-pa3padoTIHK: KPAEBOE I'OCYJAPCTBEHHOE
BIOJIDKETHOE I[TPOPECCHUOHAJIBHOE OBPA30OBATEJIbBHOE
VUPEXJIEHUE «HOPWILCKNUII TEXHUKYM  ITPOMBIIIJIEHHBIX
TEXHOJIOI'MI1 U CEPBUCA»
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1 ITACIIOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCLIMIIINHbBI
MATEMATHKA
1.1 O6nactb NpUMEHEHUS MPOTPAMMBI
PaGouass mnporpamma yueOHoM mucuuruimabl OV, 03  «Maremaruka»
SBJIIETCSI YacTbI0 TIPOrpPaMMbl TMOATOTOBKU KBaIU(UIMPOBAHHBIX pabOUMX,
ciyxamumx B coorBeTcTBUU ¢ ®I'OC no npodeccuu:
19.01.02 JIabopaHT-aHAJIUTUK
1.2 Mecto y4eOHOI JUCIMIUIUHBI B CTPYKTYpE MPOTPaMMBbI TOJTOTOBKU
KBATM(UIMPOBAHHBIX ~ pabouMx,  CIyXalluX: JUCHUIUIMHA  BXOAUT B
00pa30BaTEeNbHBIA UK W OTHOCUTCA K MNPOGUIBHBIM 00111e00pa30BaTEIbHBIM
JUCUUIIIMHAM.
1.3 Llenu u 3apaun y4eOHOM AUCIUILIUHBI - TPEOOBAHUS K pe3yiIbTaTaM
OCBOEHHSI TUCLUITNHBI:
OO61mue 1enu N3y4eHus MaTEMaTUKH PEaTU3yIOTCS B YEThIPEX HAIIPABICHUSIX:
1) oOuiee npencraBiaeHue 00 UAECSX U METOJAaX MaTEMaTHKU;

2) MHTEIJIEKTYaJIbHOE Pa3BUTHE;
3) oBiageHre HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;
4) BocnIUTaTEIbHOE BO3/ICICTBHUE.

[Ipopunuzanus 1eneid MaTeMaTUYECKOro OOpa30BaHUsA OTPAXKAETCs Ha
BBIOOpE MPUOPUTETOB B OPraHU3ALMK yU4€OHOU AeATENbHOCTUA OOydarommxcs. [
TEXHUYECKOT0, COLMAJIbHO-3KOHOMHUYECKOr0 Mpopuie MnpopecCuoHaIbHOIO
oOpa3oBaHMsI BBIOOp 1IleJiel CMeEIIaeTcs B IpParMaTU4eckoM HallpaBJICHUH,
IIPENYCMaTPUBAIOIIEM YCWICHHE W PpacCIIMpEeHUEe MPUKIAJHOTO XapakTepa
U3Y4YEHUSI MATEMaTUKH, MPEUMYIIECTBEHHOW OpHEHTALMM HA aJIrOPUTMUYECKUI
CTHJIb NIO3HABATEIBHON NESATENBHOCTH. Jst I'YMaHHUTapHOT O "
€CTECTBEHHOHAYYHOTO Mpoduieil mnpodeccCHoHaTbHOrO o0pa3oBaHusi Oosee
XapaKTepHBIM SIBJISIETCS YCUJICHHE OOIIEKYJIbTYPHOM COCTaBIsIONIEH yueOHOM
JUCUUIUIMHBI C OpPHUEHTAllMe Ha BHU3yaJbHO-OOpa3HbIA M JIOTUYECKUW CTHIIU
y4eOHOM padOTHI.

N3yuenne MareMaTtuku Kak mpoduiibHON 00Ieo0pa3oBaTenbHON yueOHOM
JUCHMIUIMHBL, YYUTHIBAIOLIEH CreU(UKY OCBaMBaeMbIX CTYJEHTaMH MpPOQecCuu
CIIO, obecnieunBaeTcs:

— BBIOOPOM pa3JIMYHBIX MOAXOA0B K BBEJICHUIO OCHOBHBIX IMOHSATUN;

— (popMHpoBaHMEM  CHUCTEMBbI  Yy4EOHBIX  3aJaHuii, 00eCTEeYMBAIOIINX
3¢ (EeKTUBHOE OCYIIECTBICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

—o0oramieHueM CleKTpa CTwied ydeOHOM JeATeIbHOCTH 3a  CUeT

COrJacoBaHUsi C  BEOYIIUMH JICATEIbHOCTHBIMM  XapaKTepUCTUKAMHU

BbIOpaHHOM TIpodeccr, CrelalbHOCTH.

[IpodunbHas cocraBisoOmas OTpakaeTcss B TPEOOBaHUSAX K IMOJATOTOBKE
OOy4JaroIIMXcs B YaCTH:



—o0mieil cucTeMbl 3HAHUM: COJEp)KaTelIbHbIE MPUMEPHl HCIOIb30BAHMS
MaTEeMaTUYECKUX UAEH U METOJ0B B MPO(ECCUOHATLHOM 1E€ATEbHOCTH;

— YMEHHI: pa3iuyve B YpPOBHE TpeOOBaHUU K CIOXHOCTU MPUMEHSIEMBIX
aJITOPUTMOB;

— MPAaKTUYECKOTO HCIIOJIb30BAHUS TPHUOOPETEHHBIX 3HAHUA U YMEHHIA:
WHIUBUYAIbHOTO Y4YEOHOrO0 OIbITa B TMOCTPOCHHUH MAaTEMaTUYECKUX
MojieJiel, BBITIOJIHEHUH UCCIIEI0BATENbCKUX MTPOCKTOB.

Takum o0pa3om, peanusanusi COACPKAHHUS YUEOHOM  TUCIIUTLIAHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YIEOHOM
paboThI, 3aBUCAIIUX OT MPOGUIsT MPohecCHOHATHPHOTO 00pa30BaHUS, MOTYyUYCHUS
OTbITa HCIOJb30BAaHUS MATEMAaTHKH B COACPKATEIbHBIX W MPO(EecCHOHAIBHO
3HAUMMBIX  CHUTyallUsX TI0  CpaBHEHHI0O ¢  (OpMalIbHO-YPOBHEBBIMU
pe3yJIbTaTUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Copepxxanve y4eOHOM AMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEP>KAaTEIbHBIMU JTMHUSAMU O0Y4EeHUS MaTEMaTHKE:

anzedpauueckas AUHUA, BKIIOYAIONIAs CUCTEMAaTH3alMI0 CBEACHUI O Yuciax;
U3yYeHUE HOBBIX W O00OOIIEHME paHEe M3YyYEHHBIX olepanuil (BO3BEICHHUE B
CTETEeHb, W3BJCUCHUE KOpHS, JorapumupoBaHHe, CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC M 00OpaTHbIE K HUM); U3YYE€HHE HOBBIX BHJIOB UMCJIOBBIX BBIPAKEHUH U
(GopMyJI; COBEpPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHON
KyJbTYpbl, pacIIMPpEHHUE U COBEPLICHCTBOBAHME aIreOpanvyeckoro amnmapara,
C()OPMUPOBAHHOTO B OCHOBHOHM WIKOJIE, W €ro MPUMEHEHHE K PELICHUIO
MaTeMaTHYECKUX U MPUKIAIHBIX 3314,

meopemuKko-yHKYUOHAIbHaA JAUHUA, BKIIOYAIOWIAs CHCTEMAaTU3alul0 |
pacimperne cBeleHui 0 (QYHKIMAX, COBEPIICHCTBOBaHUE IpaQUuecKux YMEHUH;
3HaKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJaMH MaTeMaTHYeCKOro aHaju3a B
o0beMe, TO3BOJISIOLIEM HCCIENOBaTh JJEMEHTapHble (QPYHKIMM U pelaTh
npocTeiire reoMmeTpuyeckue, GU3ndeckue U Jpyrue NpuKiaHble 3a/1a4H;

JUHUA YPAGHEHUIl U HEPAGeHCmE, OCHOBAaHHAas Ha IIOCTPOECHHU H
UCCJIEIOBAHUM MATEMAaTUYECKUX MOJIENEH, MmepeceKaronascs ¢ alredpandyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JUHUSAMH W BKJIIOYAIOMIas  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHHUKHU alreOpandeckux NpeoOpazoBaHUil IS pEHICHHS
ypaBHEHUN, HEPABEHCTB M CHUCTEM; (OPMUPOBAHHE CIOCOOHOCTH CTPOUTH HU
UCCIIEIOBATh MPOCTEHIIINE MaTeMaTHUYEeCKHEe MOJENU MPU PEUICHUH MPHUKIaJIHbIX
3a]a4, 3a]]a4 U3 CMEXHBIX U CIIEHUATbHBIX JUCIUILIINH;

2eomempuueckaa JAUHUA, BKIIOYAIONIAS HAIJIAIHBIE NPEICTaBICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax W U3y4eHHE UX CBOWCTB, (OPMUPOBAHNE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPa)XE€HHUs, pPa3BUTHE CIOCOOOB  TIE€OMETPUUYECKHUX



U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOTO  METOJOB Il PEIICHUs
MaTEeMaTUYECKUX U MPUKIAJHbIX 3a/a4;

cmoxacmuueckas JUHUA, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHUIA,
MPEICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpy»Karouiero mupa. Pazgensl (TeMbl), BKIIOUYEHHBIE B COAEpKaHUE Y4deOHOU
JTUCIUTUINHBL, SIBJISIOTCA OOIMUMHU JiJIsi BceX mpoduiel mpodhecCHOHATBHOTO
oOpa3oBaHUs W TPU BCeX 00BEMax Y4eOHOr0 BpPEMEHHM HE3aBHCHUMO OT TOTO,
SBJIICTCSI X ydeOHass quciuiuinHa «MareMaTtnkay 0a30Bod Wil MPOoGUILHOM.

PE3YJIbTAThI OCBOEHMS YYEBHOMN JUCITATIIMHEI
OcBoenue  coxepxkaHusi  ydyeOHOM  nucuuriimHel  «MaTeMatuka

oOecreynBaeT JOCTHXKEHUE CTYICHTAMH CIEAYIOIINX PE3YIbTaTOB:
* IUYHOCHHbBIX:
— c(hOpMUPOBAHHOCTb MPEACTABICHUN O MAaTeMAaTUKE KaK YHHUBEPCAIHHOM SI3BbIKE
HayKH, CPEJCTBE MOJICTUPOBAHUS SBJICHUN M TMPOIECCOB, HIEIX M METOJax
MaTeMaTUKH;
— MOHMMaHWE 3HAYUMOCTM MATEMAaTUKHU IS HAy4YHO-TEXHMYECKOIO Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHUKE KaK K 4acTu OOIIEYeIOBEYECKON
KyJbTYpbl YE€PE3 3HAKOMCTBO C HCTOPUEH Pa3BUTUA MATEMATUKH, 3BOJIIOLUEH
MaTEeMaTHUYCCKUX UCH;
— pa3BUTUE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKOUN KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIMMOM
JU1st Oyayiend mpodecCuoHanbHON IEATeIbHOCTH, JJIsl TPOJIODKEHUsT 00pa3oBaHus
¥ caM00Opa30BaHus;
— OBJAQJICHHE MAaTEMaTUYECKUMH 3HAHUSMU W YMEHHSIMH, HEOOXOJUMBIMHU B
MOBCEIHEBHOM  W3HW, IS OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCHUIUIMH ¥ JAUCHUIUIMH  NPOGECCHOHATBHOTO IMKJIA, MJIs  IOJyYeHHUS
oOpazoBaHusl B 0O0JIACTSX, HE TPEOYIOUIUX YIIyOJIEHHOM MaTeMaTH4ecKon
MOATOTOBKH;
— FOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
NPOTSHKEHUHM BCEH KU3HU; CO3HATEIbHOE OTHOILICHHE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHENTHON MPO(dhEeCCHOHAIBPHOWM M 0OIIEeCTBEHHOU
JEATEIIbHOCTH;
— TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSATEILHON TBOPYECKOW M OTBETCTBEHHOMN
JeATEIIbHOCTH;
— TOTOBHOCTh K KOJUIGKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  Yy4eOHO-HCCIEA0BATEIHCKOM,
MPOEKTHOMW U JPYTUX BUJIAX AESATEIbHOCTH;



— OTHOIIEHUE K MPO(PECCHOHATBHON AEATEIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pelIeHUN JIMYHBIX, OOLIECTBEHHBIX, TOCYJAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npoOJieM;

* MemanpeomMemHulx:

— YMEHHUE CaMOCTOATENIbHO ONPEAENATh e AEATEIbHOCTH U COCTABIATh IJIaHbI
NEeSATEIbHOCTH; CaMOCTOSTEJIbHO OCYIIECTBIISTD, KOHTPOJIMPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHI IS
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIEH W peanu3alydd IUIAHOB JIESITEIIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUSX;

— YMEHHE MPOAYKTUBHO O0IIAThCS M B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM
JEATEIIbBHOCTH, YYUTHIBATh MO3WLHUHM JPYTMX YYaCTHHKOB JEATEIIBHOCTH,
a2 eKTUBHO pa3pemarbh KOHPIUKTHL,

— BIJIQJICHHE HAaBbIKAMHU I[103HABATEJIbHOM, Yy4e€OHO-MCCIEOBATEIbCKON U
MPOEKTHOM JAESATENbHOCTH, HAaBbIKAMU pAa3pelieHHs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aa4,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHHUS;

— TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITENIBHOM  HMH(OpPMalMOHHO-
II03HABATEJILHOM JIE€ATEIbHOCTH, BKIIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX
UCTOYHHUKAX HMH(POpMALlUM, KPUTUYECKH OLEHUBaTh M HWHTEPIPETUPOBATH
MH(OpPMAIUIO, TOJIYYaEMYIO U3 PA3JIUYHBIX HCTOYHUKOB;

— BJAQJCHUE A3BIKOBBIMHM CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO W TOYHO HM3JIaraTh
CBOIO TOYKY 3pEHHSI, UCTIOIb30BATh aJIEKBATHBIE A3bIKOBBIE CPEJICTBA;

— BJIaJICHHE HaBbIKAMU [M0O3HABATEIbHON peQIIeKCHH KaK OCO3HAHMS COBEPILIAEMBbIX
JEVCTBUM WU MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, PAHULL
CBOETO 3HAaHWS W HE3HAHUS, HOBBIX IMO3HABAaTEIbHBIX 337a4 U CPEIACTB I UX
JNOCTHKEHHS],

— ILIeJICYCTPEMIICHHOCTh B MOMCKAaX W MPUHATUU pEUIEHUH, COOOPa3UTEIbHOCTh U
UHTYMIIUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTaBICHUI; CHOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TapMOHUIO MUPA;

*npeoOMemHuuix:

— c(hOpPMUPOBAHHOCTh MPEACTABIEHUNH O MaTeMaTHKe Kak 4YacTH MHPOBOM
KyJIbTypbl M MECTE€ MaTeMaTHUKH B COBPEMEHHOM NMBWIM3ALMU, CHocoOax
ONMCAHMS SIBJIEHUH PEAIbHOIO MUpPa HA MAaTEMaTUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNA O MAaTEMAaTUYECKUX TOHATHSIX Kak
BOKHEUIIUX MATeMAaTHMYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3Hble TPOLECChl U SBJICHUS; MMOHUMAHHWE BO3MOXHOCTH aKCHOMATHUYECKOIO
NIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;

— BIAJACHUE METOJAMH [0Ka3aTeJIbCTB W AJITOPUTMOB PEIICHHS, YMEHUE HX
IPUMEHSATH, IPOBOAUTH J10KAa3aTEIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/1a4;



—  BIIQJICHHE CTAHJAPTHBIMH  [PUEMAMHU  PEIICHUS  pPalMOHAIbHBIX U
UPpALMOHATIBHBIX, MOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN
Y HEPaBEHCTB, UX CHCTEM; UCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B
TOM YHCIIe JUIsl TIOMCKAa MYTH PEHICHHS M WLUIIOCTPAllMU PEIICHUs] YpaBHEHUU U
HEPABEHCTB;
— c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMATHYECKOTO
aHajgu3a W UX CBOWMCTBax, BJIAJICHUE YMEHUEM XapaKTEpPU30BaTh IOBEICHUE
GYHKIWNA, WCIONIB30BAHUE TMIOJTYYEHHBIX 3HAHWUW Uil ONHUCAaHWUS W aHaIW3a
peabHBIX 3aBUCUMOCTEH;
— BJAJICHUE OCHOBHBIMU TMOHATUSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTb YMEHUS
pacmo3HaBaTh T€OMETpUYECKHE (DUTYPHI HA YEPTEkKaxX, MOJCISIX U B PEATHBHOM
MUpE; MPUMEHEHUE M3YUYEHHBIX CBOMCTB reomeTpudeckux ¢uryp u popmyn s
pelIeHrs reOMEeTPUUYECKUX 3a71ad U 3aJ1a4 C MIPAKTUUYECKUM COJICPKAHUEM;
— c(opMHPOBAHHOCTh MPEACTABICHUNM O Mpoleccax U SBJICHUSAX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX TMOHSATHUSX 3JIEMEHTAPHON TEOPUH BEPOSATHOCTEW; YMEHHUN HAXOAUTH U
OLICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUI B MPOCTEUIINX MPAKTUYECKUX
CUTYyallUsX U OCHOBHBIE XapaKTEPUCTUKHU CITyYaHHBIX BEJTUYUH;
— BJIQJICHUE HaBBIKAMU HCIIOJIH30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MpHU
pELIeHUH 3aa4.

OcBoeHHe cojepaHusi Y4eOHOM IUCHUIUIMHBI OOECIIEYMBAET JTOCTHUIKECHUE
OOYYaIOIIMMHUCS CIEAYIONUX Pe3yJbTATOB:

3HAHUS /YMEHHUS:

Auaredpa

— BBITIOJTHATH apu(METUYECKHE JACUCTBUS HAJl YMCIAMU, COYETas YCTHHIE U
MMMCHMCHHBIC TIPHEMBI;

— HaXOJWTh TNPHOTMKCHHBIC 3HAYCHUS BEIMYMH W  TOTPEIIHOCTEH
BBIYHCIICHU (A0COTIOTHON U OTHOCUTEIHHOMN);

— CpaBHMBATh YHUCIIOBBIC BHIPAKEHUS;

— HaXOJIUTh ONIMOKHU B TPEOOPA30BAHUAX U BHIUUCICHUSX;

— BBIYUCIIATH M CPAaBHUBATH KOPHH, BBITTOTHATH MIPUKUIKNA 3HAYCHUS KOPHS;

— npeoOpazoBaTh YHCIOBBIE W OYKBEHHBIC BBIPAKCHHS, COJICPIKAIINAC
paJuKaIbI,

— BBIMIOJIHATH ~ pacdeTrbl 1Mo  (opmynaMm, coiepKalmuM  paJuKabl,
OCYIIECTBJISIST HEOOXOMMBIC TTOJICTAHOBKH M TIPE0Opa30BaHUS;

— peniaTh UpparMoHaIbHBIC YPaBHCHHUS;

— 3aIUCBIBATh KOPEHB N-U CTEIICHU B BUJIEC CTEIICHH C IPOOHBIM TTOKa3aTelieM
1 Ha000POT;

— BBIYUCIIATH CTENIEHU C PAllMOHATBHBIM MTOKa3aTENIEeM;



— BBINOJHATH NIPUKUIKA 3HAYECHUS CTEIIEHH, CPAaBHEHUE CTENIECHEN;
— [Ipeo0pa3oBaTh UHUCIOBbIE M OYKBEHHBIE BBIPAKEHUS, COJEpKAILUe
CTENIEHU, MPUMEHSISI CBOMCTBA.
OCHOBBI TPUTOHOMETPHUH

— U300pakaTh yIiIbl BPALICHUS HA OKPY>KHOCTH, COOTHOCUTh BEJIMYHHBI YIJIa;

— IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA I BBIYHMCIICHUS
3HAYEHUIN TPUTOHOMETPUUECKUX (PYHKLUI MO OTHOM U3 HUX;

— IPUMEHATh OCHOBHBIE (OPMYJIBI TPUTOHOMETPUM TPU  BBIYMCICHUU
TPUTOHOMETPHUYECKOTO BBIPAKEHUS U €r0 YIPOIICHHUS;

— OPUMEHATH OOIIMEe METOABbl PEIICHWS YPAaBHEHH MpU  PEIICHUH
TPUTOHOMETPUUYECKUX YPABHEHUM;

—OTMEYaTh Ha Kpyre pemieHuss MpPOCTEHIINX TPUTOHOMETPUUYECKUX
HEPAaBEHCTB;

— NPUMEHATh TOHATUS ~ OOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIUN MpH
pEeLIEHNN YPaBHEHH.

@OyHkuuu U rpadpuku

— yMETh ONpeaensTh 1o ¢GopMmysie NPOCTEHIINE 3aBUCUMOCTH, BUIbI
rpaduKoB;

— BBIPAXKATh OJHY [IEPEMEHHYIO Yepe3 APYTryIo;

— HaXOJUTh 00JIaCTh ONpeIeTeHUs U 00JaCTh 3HAUEHUHN (PYHKIINH;

— CTPOUTD U YUTaTh IpaMKH pa3InuHbIX (PYHKIIHII;

— HCCIIeA0BaTh (QYHKIUY;

— COCTaBJISATh BU/IbI (PYHKIIHMI 110 TaHHOMY YCJIOBHIO;

— pelaTh 3a/1a4u Ha SIKCTPEMYMBI;

— BBINIOJIHATH NpeoOpazoBanusi rpa)uKoB (PyHKIINY;

— BBIYUCIISITh 3HAUE€HUE (PYHKIIMH 110 3HAYEHUIO apryMEHTa;

— CTPOUTH rpaduku TPUTOHOMETPHUUYECKUX, IIOKAa3aTeJIbHBIX,
jorapuMuyeckux (QYHKIMI U BBITOIHATH UX IPE0oOpa30BaHuUs;
— NPUMEHSATH CBOMCTBa byHKUIMMA IS CpaBHECHUS 3HAYCHUU

TPUTOHOMETPHUECKUX (PYHKITHH.
Hauvana maTemMaTH4ecKOro aHajim3a
— pemiarth 3a7a4i Ha MpUMeHeHne GOpMyJIbl CYMMbl OECKOHEUHO yOBIBAIOIICH
r€OMETPUUECKOU MPOrPECCHH;
— OpUMEHATh TpaBuia auddepeHupoBanus i auddepeHnnpoBaHus
byHKIM;
— pemath 3a7a4M Ha CBSI3b MEPBOOOpPA3HOW M €€ MPOM3BOIHON; BBIYUCIATH
NepBOOOPA3HYIO Il TAaHHOW (QYHKIINU;
— pemiath 3aJa4d Ha MPUMEHEHWE WHTerpajia ISl BBIYUCICHUS (DU3MIECKUX
BEJIMYHMH M TUIOIIAJICH;
— COCTaBJISTh YPAaBHECHUSI KACaTEIHHOU B 00IIIEM BHJIC;
— IIPOBOJIUTH C TIOMOIIBIO MMPOU3BOTHON HCCICIOBaHUS (DYHKIIMH, 3aJaHHOU
bopmyoit;
— YCTaHABJIMBATh CBSA3U CBOMCTB (DYHKIIMM U TTPOU3BOAHOM 0 X rpauKam;
9



— NPUMEHSATh TOHSATHE MPOU3ZBOJAHON ISl PEUICHUS 3a/ady Ha HaXOXJCHUE

HauOOJIBIIET0, HAUMEHBIIIETO 3HAYEHUS U Ha HAXOXKJEHHUE dKCTpeMyMa.
YpaBHeHUs U HEPABEHCTBA

— peliaTh pallMOHaJIbHbIE, UPPAllMOHAIBLHBIC, YPABHEHUS U CUCTEMBI;

— pemath  TOKa3aTeNbHBIC, JIOTapU(PMHUYECKHUE  YpPaBHCHUS, CHCTEMBI,
HEPABEHCTBA;

— HCTOJIb30BaTh CBOMCTBA U rpaduku HYHKITUHN ISl pEIICHUS ypaBHEHUH;

—pemiaTh ypaBHEHHS C TPUMEHEHHEM Bcex NpPUEMOB (pa3joKeHUs Ha
MHOUTEIU, BBEJACHUSI HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, Ipaduueckoro
METO]1a);

— penaTh CUCTEMbl YPaBHEHUHN C TPUMEHEHHEM Pa3IMYHBIX CIIOCOO0B;

— peluiaTh HEPaBEHCTBA U CUCTEMbI HEPABEHCTB C MPUMEHEHHUEM Pa3IUUYHBIX
CIIOCOOOB;

— NPUMEHATh MAaTEMATUUYECKUE METObI I PEIICHUSI COAEPKATEIbHbIX 3a/1a4
U3 pa3IMYHBIX 00JIaCTeN HAYKU U MPAKTUKHU.

KomOunaropuka, cTaTHCTHKA M TEOPUsi BEPOATHOCTEN

— NPUMEHSTH MPaBUJIa KOMOMHATOPUKU MPU PEUICHUU KOMOMHATOPHBIX 3a]1a4;

— pematb KOMOMHATOPHBIE 3aJaudl METOJIOM Iiepedopa U MO MpaBUILy
YMHOXEHUS,

— OpUMEHATh (GOPMYJbl JUISI BBIYUCICHHS Pa3MEIICHUM, MEPECTaHOBOK U
COUYETAHUM IIPHU PEIICHUH 3314,

— npuMeHsTh popmyny ounoma Herotona u tpeyronbauk [Tackans;

— pemaTh MPaKTUYECKUE 3aJayd C KCIOJb30BAHMEM TOHSATUNH W MpPaBUI
KOMOMHATOPUKH;

— peliaTh 3a/1a4M Ha BBIYHUCIEHUE BEPOSITHOCTEH COOBITUI;

— pemaTh NpakTUYECKUE 3a]1a4u Ha 00pabOTKY YMCIIOBBIX TAHHBIX, BHIYUCISATD
UX XapaKTEPUCTUKH.

I'eomeTrpus

— pacrno3HaBaTh HAa 4YEpTEkax M MOJEIAX PA3IUYHBIX CIy4acB B3aHMHOIO
PacIoJIOKEHUS IPSIMBIX U TUIOCKOCTEN, apryMEHTUPOBATH CBOU CY>KJICHHS,;

— BBIIIOJIHATH IOCTPOCHHUSI YIJIOB MEXKIY NPSAMBIMU, IPSIMOM M IUIOCKOCTBIO,
MEXAY MJIOCKOCTSIMU MO OMUCAHUIO U PACO3HABATh WX HA MOJEISIX;

— NPUMEHSATh MPU3HAKA M CBOMCTBA PACIOJOXKEHHS MPSAMBIX U IJIOCKOCTEH
IIPU pELIEHUH 3a/1a4;

— n300pakaTh HAa PUCYHKAX U KOHCTPYUPOBATh HA MOJEIISIX NEPIECHINKYIISPOB
Y HAKJIOHHBIX K IJIOCKOCTH, MPSIMBIX, MapajuIeNIbHBIX IIJIOCKOCTEH, YTIJIOB
MEX1y MPSMOI U MJIOCKOCTHIO U 000CHOBATh IOCTPOCHUS;

— pemarh 3aJa4d Ha BBIYKMCICHHE T€OMETPUYECKUX BEJIMYMH, OINKCHIBATH
pacCTOsIHUSL OT TOYKHM JI0 IUIOCKOCTH, OT MPSAMOW JO TJIOCKOCTH, MEXAY
IUIOCKOCTSIMHM,  MEXJIY  CKPCUIMBAIOIIUMMCS  TPSIMBIMH,  MEXIY
MIPOU3BOJIbHBIMU (PUTYpaMu B IPOCTPAHCTBE;
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— n300pakaTh HA YepTekax U MOJEIAX PACCTOSAHUS U OOOCHOBBIBATH CBOMX

CYyXICHUU,

— OMPENECIIATh U BRIYUCIISATHh PACCTOSIHUS B POCTPAHCTBE;

— IPUMEHSATH (YOPMYJIIBI U TEOPEMBI TFITAHUMETPHH JIJISl PEIICHUS 3a/1a4;

— CTPOUTH M0 33JIaHHBIM KOOPJIMHATAM TOYKH U TIJIOCKOCTH;

— HaXOJAUTh KOOPJIMHATHI TOYECK;

— HaXOJUTh ypaBHEHUS OKPYKHOCTH, C(Hepbl, IIIOCKOCTH;

— BBIUUCIIATH PACCTOSIHUE MEKYy TOUKAMU;

— NPUMEHATh TEOPETUUYECKUM MaTepuasl MpU PEIICHUU 3ajad Ha JCUCTBUS C

BEKTOpPaMH, KOOPJAUHATHBIN METO/I;

— NPUMEHSATh BEKTOPA JIJI1 BEIYMCIICHUS BEJIMYMH YTJIOB U PACCTOSHUM;
— ONKCHIBATh W XapaKTepU30BaTh PA3JIUYHBIE BUJBI MHOTOTPAHHHUKOB;

MEPEUYUCIISATh UX AJIEMEHTHI U CBOWCTBA;

— n300pakaTh MHOTOTPAHHUKH U BBITIOIHATH MOCTPOEHUS Ha N300paKEHUSAX U

MOJCTISX;

— BBIYUCJIATh  JIMHEHWHBIC OJEMEHTBI M  YIJbl B IPOCTPAHCTBEHHBIX

KOH(UTYpalHsIX, apTyMEHTHPOBATh CBOM CYXK/ICHHS;

— n300paXkaTh CEUCHUS], pa3BEPTKU MHOTOTPAHHUKOB;
— BBIYUCIIATH MIONIAU TOBEPXHOCTEH;

— CTPOUTH MPOCTEHIINE CEUCHHUsI KyOa, NMPU3MBI, NMUPAMHJIbI; TPUMEHSTh
(baKThl ¥ CBEJICHUS U3 TJIaHUMETPHUH,

— NPUMEHATh CBOWCTBA CUMMETPHUHU IIPU PEIICHUM 33J1a4; HMCIOJIb30BaTh
NpUOOPETEHHBIC 3HAHUS JUISI  UCCICAOBAHUS M MOJCIUPOBAHUS
HECJIOJKHBIX 3aJ1a4;

— u300pakaTh OCHOBHBbIE MHOTOTPAaHHUKM U BBIMOJHATh PUCYHKU TIO
YCJIOBUSM 3a]1ay;

— u300pakaTh Teja BpaIleHUs, UX Pa3BEPTKH, CEUCHUS,

— pemiath 3ajJaud  Ha TOCTPOCHME CEUECHWH, BBIUUCICHUE JIJIMH,
pACCTOSIHUM, YTJI0B, ILIOLIAJIEH;

— IPOBOJIUTH JI0KA3aTEJIbHBIC PACCYXKACHUS MPU PEIICHUH 3a/1ay;

— NPUMEHATh CBOMCTBA CHUMMETPMM TIpU PEIICHWM 3aJa4d Ha TeJa
BpaIlleHHs, KOMOMHAIIMIO TEJ;

— u300pakaTh OCHOBHBIC KpYIJIbIC Tella M BBHINOJHATH PHUCYHKH II0
YCJIOBUIO 3aJ1a4H;

— peliath 3aJaud  Ha BBIYUCJIEHUE IUIOMAJEH IUIOCKUX GUryp ¢
MIPUMEHEHUEM COOTBETCTBYIOIIMX (OpMYJT U (DAKTOB U3 TUTAHUMETPHH,

— pemath ~ 3a7Jayd = HA  BBIYMCICHME  IUIOMIQJE  TMOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI.

1.4 Konm4ecTBO 4aCOB HA OCBOEHHUE MPOTPaMMbl Y4EOHON AUCIUTIIINHBI:
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O0bEM paboueii mporpammser — 401 gac
CamocTtosTenbHas pabora — 134 yaca

Bcero gacon Harpy3kKu BO B33PIMOI[€IZCTBHPI C IIPCIIOAaBaTCICM 267 JacCoB,
B TOM 4YHCJIC:.

Bcero 3ausatud 401 gac.
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2 CTPYKTYPA U COOEPXKAHUE VUYEBHOU JTUCHUTTIJIMHBI
2.1 O0BéM yueOHOM NUCITUIIIMHBI U BUIBI Y4eOHOH pabOoThI

Bun yuebHoi paboThl Ob6beM yacoB

O06BEM paboueli TporpaMMBI 402
Bcero yacoB Harpy3ku BO B3aMMOJICHCTBUHU C MPENOJABATEIEM 267
B TOM YHCJIC:
- BCETO 3aHSTHI 267
- B T. 4. JJAOOpATOPHBIC U MPAKTHUECKUE 3aHATHUS

| xypc -

KOHTPOJIbHBIE PaOOTHI 19 d
Il kypc-
10
KypcoBas paboTa (IpoeKT) (eciu npedycmompeno) -

CamocrosiTenbHas paboTa 00y4aromuxcs 134
B TOM YHCJIE:
Ilpopabomrxa  koucnekma nekyui. Paboma ¢ yuebHbiM 26
mamepuanom. Omeemsi Ha KOHMPObHbIE BONPOCHI.
Pewenue 3aoau. 46
Iloozomoexa memamuueckux coooujeHul 29
Iloozomoseka memamuueckux pegpepamos 6
Buinonnenue unousuoyanvuuix 3a0anutl 14
PaboTa ¢ monmosHUTENBHOM TUTEPATYPO 13

Judbdepenumponannsiii 3au€r (I, 111- cemectpsr)

[IpomexxyTouHas arrectauus B popMe sK3aMeHa
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2.2 Temamuueckuii nian u cooepiycanue yueonoi oucuyunaunot «0Y/1.03 Mamemamuxa» | kypc

HaumeHnoBanue Coaepixanue yueOHOro MaTepuaJa, NpakTu4eckue padorsl, O0bem 4vacos YpoBenn
pa3aesioB M TeM CaMOCTOSITe/IbHAsA padoTa 00yYaruuxcst YCBOCHHUA
lloemopenue [ToBTOpEHME MaTepuana
2 2
Beenenue MaremMaTHka B HayKe, TEXHUKE, JKOHOMUKE, HHPOPMALMOHHBIX TEXHOIOTUIX 1
U IPAKTUYECKOM AesaTesNbHOCTU. Llenn u 3agaum mM3ydyeHuss MaTeMaTHKU IPU 1
OCBOCHMHU TIpodeccuit
Pa3nen 1. OCHOBBI TPUTOHOMETPHH 12
Tema 1.1 Panuannas mepa yrna. BpamarensHoe nukenue. CUHyC, KOCUHYC, TAHT€HC U
OcHOBHBIE IOHATHUS KOTaHI'€HC YHcia 1
TPUTOHOMETPUH
Tema 1.2 Dopmyiibl cinoxeHus. DopMyribl IpUBEACHUS 1
OcHoBHBIE ®Dopmyisl ynBoeHus. @opmyIibl NOJOBUHHOTO yTJla.
TPUTOHOMETPHYECKHE 1 9
TOKAECTBA
Tema 1.3 [TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUECKUX (DYHKIMI B IPOU3BEACHUE U 5
IIpeodpazoBanue IIPOU3BENICHUS B CYMMY
NMPOCTEHIUX BripakeHue TpuronomeTpuyeckux pyHKINN Yepe3 TaHT€HC TTOJIOBUHHOTO 1
TPUTOHOMETPHYECKHX | apryMeHTa
BBIPA’KeHUH KonTpoabHasi padora Nel 1
Ilpakmuueckue 3anamusn:
— Pagunannblil METOJ U3MEPEHNS YIJIOB BPAIIEHUS U CBA3b C IPayCHOMN
MEpPOH.
— OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
— DopMyIIBl CIOKEHUS. 5

— DopMyJbl YABOCHHUS.
— IIpeobpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (PYHKINHN B
Mpou3BeieHue, npeoOpa3zoBaHue MPOU3BEICHUS TPUTOHOMETPUUYECKHIX

byHKIMHI B cymMmy.
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CamocmoamenvHas paboma o0yuarOwuxcs:

Ilpopabomka xoucnekma nexyui. Paboma c yueonvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCHL.

Pewenue 3a0au.

1lo0bop u npopabomra 0ONOIHUMENbHOU TUMEPAMYPbL.

Iloozomosums coobwenue: «Pazsumue mpuzonomempuuy,
«Tpuconomempuyeckue hynxyuuy

Buvinonnenue unousudyanvbHuix 3a0anuii

NI SR IS ] S PN

Pa3nes 2. ®yHkuuu, UX CBOMCTBA M rpaguKu 16
Tema 2.1 Oynkiuu. O0acTh ONpeIeIeHNs 1 MHOKECTBO 3HAUeHUH; rpaduk QyHKImH, 1
DOyHKUMHU, UX nocTpoeHue rpagukoB (PyHKIMIA, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMHU
CBOIICTBA M rpaMKH CBoiicTBa ()yHKIIMU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, 5
NEPUOANYHOCTD
[TpomexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEE 5
3HA4YEHMs], TOYKH DKCTpEMyMa
I'paduueckas nareprperanys. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B 1
peabHbIX IPOLIECCAX U SIBICHUAX
Apudmernueckue oneparun Haa Gyaxusiva. CinoxxkHas GyHKIUS 1
(xomnozunws). [lonsimue o HenpepvisHOCMU YHKYUIL
O6parssie GyHkuu. Odracmes onpedeneHus U MHOMCECMB0 3HAYeHU 1
oopammuou ¢pynkyuu. I pagpux obpamuou ghynxkyuu
Tema 2.2 Omnpenenenust pyHKUNN, UX CBONCTBA U rpaUKH.
Tpuronomerpuieckne | [Ipeo6pazoBanus rpadukos. IlapannenbHblii nepeHOC, CAMMETPHS
pyHxkumuun OTHOCHUTEIIBHO OCEN KOOPAMHAT U CHMMETPHUS OTHOCUTEIIBHO Havalla 1
KOOpAMHAT, CAMMETPHUS OTHOCUTENIBHO MPSMOIN Yy = X, PaCTSKEHHUE U CXKATHE
BJIOJIb OCEH KOOPJWHAT
KontpoabHasi padora Ne2 1
Ilpakmuueckue 3anamus:
— Ilpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMH B pealbHbIX 5

npolieccax U3 CMEXHBIX TUCHMILINH. OnpeneneHne GyHKIU.
[Toctpoenue u uteHue rpaguKoB QyHKIIMHA.
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— HccnenoBanue GyHKINH.

— CBolicTBa TMHEHHOM, KBaPATUUHON, KYCOUHO-JIMHEHHOU U JPOOHO-
nuHelHo# ¢yHKkumid. HerpepsiBHBIC W IeprouUecKue PyHKITUH.

— CaoiicTBa ¥ rpauKu CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHTCHCA.

— OOpatHbie pyHKIMU U uX rpaduku. OOpaTHbIC TPUTOHOMETPUICCKHE
¢ynkuuu. [IpeobpazoBanus rpaduka QyHkiun. ['apmoHnueckue
koneOanus. [Ipuknagapie 3a1a4u.

Camocmoamenvnaa paboma oodyuarouguxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

Iloozomosums coobwenue: «Pazsumue nonsamus ynkyuuy

Buvinonnenue unousuoyanvHuix 3a0anuii

NN W — |

Pa3n

ea 3. Tpuronomerpuyeckne ypaBHeHHsl 1 HEPABEHCTBA

Tema 3.1
TpuroHomerpuueckue

YPABHEHHS U
HepaBeHCTBA

OO6patHbie TpUrOHOMETpUYECKUEe GYHKIMH. APKCUHYC, apKKOCHHYC,
apKTaHTeHC

[Tpocreiimye TPUrOHOMETPUYECKUE YPABHEHHS

HpOCTCﬁIHHC TPUTOHOMCTPUYICCKUEC HCPABCHCTBA

KonTposbsnas padora Ne3

LI

Ilpakmuueckue 3anamus:
— OO0patHble TpUroHOMETpHUUYeCKre QYHKIUU: apKCUHYC, ApKKOCHHYC,
apKTaHI€HC
— IIpocreiimne TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.
— Pemenne TpUroHOMETPUUYECKNUX YPABHEHUM U CUCTEM

Camocmoamenvnan paboma odyyarowuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHvim Mamepuaiom.
Omeemvl Ha KOHMPOJIbHLLE BONPOCDHL.

Pewenue 3aoau.

Iloobop u npopabomra 0onoIHUMENbHOU TUMEPAmypbl.

RlWwl N [
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Buvinonanenue unousuoyanvhvix 3a0anuii

Pazoen 4. 'eomempus

Tema 4.1
IIpsiMbIe U MJIOCKOCTH
B IPOCTPAHCTBeE

Coaep:xanue yueOHOTo MaTepHaJia

BzanmHuoe PACIIOIOKCHUEC IBYX IIPSAMBIX B IIPOCTPAHCTBE

[TapannenbHOCTh NPAMON M TWIOCKOCTH. [lapanneabHOCTh MII0CKOCTEN

KonTposbHas padora Ne 4

[leprieH IUKyIApHOCTH MPSIMOM U TJIOCKOCTH

IlepneHquKyIsip U HaKJIOHHAs

VYl MeXay NPSIMOU M TJIOCKOCTHIO. JIByrpaHHbBIN yrou

Yrael Mexay mIocKoCcTAMHU. [lepneHuKyasspHOCTh IBYX INIOCKOCTEN

[eomeTprueckue mpeodpa3oBaHus MPOCTPAHCTBA: MAPAILICIBHBIN MEpPEeHOC,

CUMMCTPHA OTHOCUTCIIBHO IIJIOCKOCTHU

A RN

[TapannensHOe poeKkTHpoBaHue. [110wads opmo2oHaANIbHOU NPOEKYUU.

W3006paxeHne npocTpaHCTBEHHBIX (Uryp

-

KonTpoJsbHas padora Ne 5

Hpakmuqecmle 3aHamuna.
— HpI/I3HaKI/I B3aUMHOT'O PACIIOJIOKCHUSA ITPSAMBIX.

— VYron Mexay npssMbIMU. B3auMHoe pacnosnoxkeHue npsMbix 1
TJIOCKOCTEH.

— llepneHauKyIsp U HAKIIOHHAS K IJIOCKOCTH.

— Yros MeX1y NpsMOHN U IIIOCKOCTBIO.

— Teopemsl 0 B3aMMHOM PaCIIOJIOKEHNUHN ITPSMOM U TUNIOCKOCTH.

— Teopema o Tpex nepreHauKyIspax.

— IIpu3Haku 1 cBOMCTBA NapaJUICIIbHBIX U MEPIIEHAUKYIISPHBIX
TJIOCKOCTEM.

— PaccTosgHue OT TOUKHU JI0 TUIOCKOCTH, OT IPSIMOM JI0 TUIOCKOCTH,
PACCTOSIHUE MEXAY TUIOCKOCTSAMM.

— PaccrosgHue Mex1y CKpeInBaAOIMIMMUCS TPSIMBIMUA, MEXKTY
MIPOU3BOJIHLHBIMH (PUTYPaMHU B TPOCTPAHCTBE.

— TNapanienbHOe MPOSKTUPOBAHUE U €T0 CBOMCTBA.
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— Teopema o miIomaaM OPTOroHaILHON MPOEKIIMM MHOTOYTOJIbHUKA.
— BzaunmHOe pacmoyioxkeHrne mpOCTPAHCTBEHHBIX QUTYD.

Jughpepenyuposannviit 3auém

Camocmoamenvnas paboma odyuarOwuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.

H3yuenue oononnumenvHou rumepamypol. Omeemuvl Ha KOHMPOJIbHbLE
80NPOCHI.

Pewenue 3a0au.

Iloozomosums pehepam: «llapannenvroe npoekmuposaruey

Buvinonnenue unousuoyanvhvix 3a0anuil

RN N| P [N

Tema 4.2
Koopannarts! u

BEKTOPbI

Coaep:xanue yue0HOIro MaTepHuaJia

[TpstmoyronbHast (IekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Dopmyiia pacCTOSHUS MEXKAY IBYMs TOUKaMHU.

[

BexkTopsl. Moayib BekTopa. PaBeHCTBO BeKTOpOB. Cl10KEHHE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCJIIO

KOOpI[I/IHaTBI BCKTOpaA. CKaJmpHoe IIPOU3BCACHUC BCKTOPOB

YpaBHeHus chepsl, IIOCKOCTH U MPSIMON

Paznoxxenue BCKTOpa I10 HAIlPaBJICHUAM
VYron MCIKAY ABYMsI BCKTOpAMHU. HpOeKLII/I}I BCKTOpAa Ha OCb

R RN e

Hcmons3oBanne KOOpAUHAT U BEKTOPOB IIPH PCIICHUN MATEMATHYCCKUX U
MPUKJIAAHBIX 3a1a4

[

KonTpoabsHasi padora Ne 6

Ilpakmuueckue 3anamus:

— /JlexaproBa cucrteMa KOOpAMHAT B IPOCTPAHCTBE. PaccTosHue mexny
TOYKaMHU.

— JlelicTBUS ¢ BEKTOpaMH, 3aJaHHBIMU KoopAuHaTaMu. CKansipHOe
IIPOU3BEIEHUE BEKTOPOB.

— BexkropHoe ypaBHEHHE IPSMOM U TUIOCKOCTH.

— YpaBHEHHE OKPYKHOCTH, C(epbl, IIIOCKOCTH.

— Hcnonp30Banue BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

18




Camocmoamenvnaa paboma odyuarowuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

Iloozomosums coobwenue: «/lexapmogvl KOOpOUHAMbBI 8 NPOCMPAHCMEEY

Hanucamwv peghepam no meme: «Bekmopnoe 3a0anue npsamuvlx u ni0CKOCmel 8
npocmpancmeey

Buinonanenue unousuoyanvrvix 3a0anuti

R NN W | ©

Pasnea 5. Hauaina MaTeMaTH4YeCKOro aHaJu3a

Tema 5.1
ITociegoBaTebHOCTH

CriocoObl 3a/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIEN0BATENbHOCTEN. [lonsamue o
npeoene nocieoosamenvrocmu. Cyuecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMENbHOCHIU

CymMupoBaHue 1ocie10BaTeNbHOCTeR. beckoneuHo yobiBaromast
reoMeTpHuuecKas IPorpeccus U ee cymma.

Tema 5.2
IIpousBoaHas
byHkuun

[TonsiTHE 0 MPOM3BOAHON PYHKINH, €€ TeOMETPUIECKUN 1 (PU3HIECKUIT CMBICTT

HpOI/ISBOI[HBIe CYMMBI, pa3HOCTHU, IPOU3BCACHUS, HACTHBIC

[Tpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIHH.
ITpon3BoiHast 0OpaTHON PYHKIIMHM U KOMIIO3UIIMH (DYHKIIHH.

KonTpoJsbHas padora Ne 7

YpaBHeHUe KacaTelbHON K rpaduKy QyHKIHUU

[TpuMeHeHHe TPOU3BOIHOMN K HCCIEIOBAHNIO (DYHKIMHA U TOCTPOECHUIO
rpadukoB

RN NNk e

Bropas mpousBoiHasi, ee reOMeTpUUeCKUid U GU3NYECKUN CMBICI.
Haxosxnenne ckopocTH s TIpoliecca, 3aaHHoro (GopMyIion U rpadukom

HpI/IMepLI HUCIIOJIB30BaHUA HpOPISBOI[HOﬁ U HAXOXKACHU A HAWITYyIHICT O
PCIICHMA B MPHUKJIAAHBIX 3ajadax

KontpoabHasi padora Ne 8

Hpatcmuuecxue 3anamus.
— Yucaopas noCIacaA0BaTCIbHOCTD, CIIOCOOBI €€ 3aJaHus, BBIYMCICHUA

YJICHOB ITOCJICIOBATCIIBHOCTH. Hpe):(en IOCIC0BATCIIBHOCTH.

20

19




BeckoHeuHO yObIBaIoIIas reOMeTpUIecKast IPOTPECCHsL.

— IIpousBogHas: MEXaHUYECKUN U T€OMETPUUECKHUI CMBICI
MIPOU3BOAHOM.

— IlpaBuna u hopmynsl tuddepeHITupOBaHUS.

— Tabnuma npou3BOIHBIX MIEMEHTAPHBIX (PYHKIIUH.

— IIpousBoHas c0KHON (QYHKIIHH.

— IIpousBogHas TPUTOHOMETPUUECKHUX (HDYHKIUH.

— VYpaBHEHHE KacaTenbHOU B OOIIIEM BHIC.

— Ilpuznak Bo3pactanus (yObIBaHUS) QyHKIUN

— Haxoxnenue HauboIbI1Iero, HANMEHbIIETO 3HAYCHUS U
OKCTPEMATBHBIX 3HAYCHUN (DYHKITUH.

— Hccnenoanue pyHKINH C TOMOIIbIO TPOU3BOIHOM.

Camocmoamenvhasn paboma odyuarouyuxcs. 7
Ilpopabomka xoucnekma nexyuu. Paboma c yuebnuvim mamepuaiom. 2
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.
Iloozomoexa coobwenus « M3 ucmopuu oughghepenyuanbHo20 UcyUCIeHUs» 5
07151 npogedenusi beceovl
Pewenue 3a0au 2
Paboma ¢ oononnumenvnoii niumepamypoi 1
HTorosoe nosropenue 3a | kypc 15

Ilpakmuueckue 3anamus.

— OcHoBHbIE HOPMYITBI TPUTOHOMETPUHI

— IIpeoGpa3zoBaHue TPUTOHOMETPUUYECKHX BBIPAKEHHIH

— Pemenne TpUroHOMETpUYECKUX YPaBHEHHUN 13

— Pemmenne TPUTOHOMCTPHYCCKNX HEPABCHCTB, TPUTOHOMCTPHUICCKUX
CHUCTEM ypaBHEHUI

— Bexkropsl, AeCTBUSA HAJl BEKTOPaMHU.

— Brruncnenue npou3BOIHBIX (PYHKIHIA
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— IIpuMeHeHne MpON3BOIHON K UCCIEAOBAaHUIO (PYHKITHI

KonTpoabsHnas padora Ne9

1

Pemrenue 3agau. [1oaseneHne HTOroB 3a rof

1

Temamuueckoe naanuposanue u cooeprycanue yueonou oucuyunaunst «0Y/].03 Mamemamuxa» |1 kypc

HMHuTerpaJ u ero npuMeHeHune 11
Tema 5.3 [TepBooOpasHas u uHTETpal 1
Hurerpasn u ero [IpruMmeHeHue onpeneIeHHOro HHTerpaia 1 HaX0XKICHUS TII0IIaan
NpUMEHEHHE KpuBoJuHelHo# Tpanenun. ®opmyna Herotona—IJleiiOnuia 1
[Tpumeps! IpUMEHEeHHsI UHTErpaia B (pU3uKe U reOMEeTpUu 1
Koutpoabnas padora Ne 1 1
Ilpakmuueckue 3anamusn:
— IlepBooOpa3Has
— Hurerpan
— @®opmyna Herorona—IJlelioHua [
— IIpumeHeHre UHTETpaia BEIYUCICHUIO (PU3NICCKUX BEITUYHH U
IIomageu
Camocmoamenvnas paboma odyuaroujuxcs. 9
Ilpopabomxka xoucnekma nexyuu. Paboma c yueOnvim mamepuaiom. 2
Omeemvl Ha KOHMPOJIbHBLE BONPOCHL.
Buinonnenue unmousuoyanvuvix 3adanmuii no meme «@opmynra Hvromona- 9
Jletionuyay
Pewenue 3a0au 2
TIloozomosums coobwenue: Mcmopuueckas cnpaska noHamus « UHmMe2pay. 2
Paboma ¢ oononnumenvrotl tumepamypotii 1
Pa3nea 6. 'eomerpus
Copaepxxanue y4yeOHOIro MaTepuasa 15
Tema 6.1 Bepuunas! pebpa, rpaHu MHOTOTpaHHUKA. Passepmka. 1
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MHOrorpaHHuKH

Mnozoepannwie yenol. Boinyknvie mnocoepannuku. Teopema Junepa

IIpusma. [Ipsamas u waknonnasa npusma. [lpaBunbHas npusma.

[Tapamnenenunen. Kyo

[Tupamupa. [TpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap

Cummerpun B KyOe, B mapasuieienurnene, B npusme u nupampae. CedeHus
Ky0a, IpU3MBbI U TUPAMU/IBI

I

[IpencraBieHre O NpPaBUIBHBIX MHOTOTPaHHHUKAX (TETpa’np, KyO, OKTasp,
JIOJICKA’AP U UKOCASIP)

-

KontpoabsHasi padora Ne 2

Ilpakmuueckue 3anamus:
— IIpusma. Pemenue 3anau.
— Ilapannenenunesn. Pemenne 3agay.
— Ilupamupa. Pemenue 3amad.
— Pemenune 3agau o Teme «Y ced€HHas TUPAMUIA»
— Pemenue 3a1a4 no teme «lIpaBriibHbIE MHOTOTPAaHHUKN

CamocmoamenvHnas paboma ooyuarOwuxca:

Ilpopabomka xoncnekma nexyuu. Paboma c yuebnuvim mamepuanom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

H3yyenue oononHumenvbHou 1umepamypbi.

Pewenue 3a0au.

Tloozomosumw peghepamvi: a) [Ipasunivhvle MHOCOSPAHHUKU,
0) [Inamonoswl mena.

N [W[N| — |0

Pa3znen 7. Anreopa

Coaep:xanue yueOHOTro MaTepHaJia

Tema 7.1

Pa3BuTue NOHATHS O
yucJjie

HCHLIG H pallMOHAJIBHBIC YK CJIa

JlelicTBUTENBHBIC YHCTIA

HpU6ﬂu9fC€HHbl€ BblHUCTIEHUA

Komnnexcunvie uucna

Hpaxmuuecxue 3anamus.
— ApI/I(I)MCTI/I‘-ICCKI/Ie JIeNCTBUS HaL YuCJIaMH, HAXO0XKXJICHHUEC

N (R R R Ro
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npuOIMKEHHBIX 3HAYCHUN U TIOTPEIIHOCTH BHIYMCIICHUH,
CPaBHEHHUE YUCIIOBBIX BBIPAKECHUM.
— IIpuGnurkeHHbIe BBIUMCICHUS U PELICHUs] IPUKIIAIHBIX 33/1a4.

Camocmoamenvnas paboma o0yuarOwuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3a0au.

Tlooeomosumo COO6U4€HM€.’ «Hcmopuﬂ paseumust KOMNI1EKCHblX Yucei»

NW N [

Tema 7.2
KopHu u crenenu

Conep:kanue y4eOHOT0 MaTepHuaJia

KopHu HaTypanbHOM CTENEHU U3 YUCia U UX CBOMCTBA

CreneHu ¢ pallOHAJIbHBIMU ITOKA3aTCIIsIMH, UX CBOMCTBa

Crenenn ¢ JeiicTBUTeNbHBIMU HoOKazarensmu. Ceoticmea cmenenu
oeticmeumenvHvlM noKazamenem

c

[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPAIMOHATLHBIX BBIPAKECHUI

R PR

Ilpakmuueckue 3anamus:
— BepIuncienre u cpaBHEHUE KOpHEN. BhIToTHeHUE pacu€ToB ¢
paavKaIaMu.
— Pemenune nppanvoHaabHbIX YPABHEHUN.
— HaxoxaeHue 3HaueHU# CTENEeHEN ¢ palMOHaIbHbBIMU
nokasarensiMu. CpaBHEHHE CTENEHEN.

— IIpeoOpa3oBanust BeIpak€HUMN, COAEPHKAIINUX CTETIECHU.

KontpoabHnast padora Ne 3

Camocmoamenvnan paboma odyyarowuxca:

IIpopabomxka koncnekma nexkyui. Paboma c yuebnvim mamepuanom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

Tloozomosumo COO6ZM€HU€.’ ((HCI’I’lOpU}l paseumusl KOMNIEKCHbIX Yucei»

Tema 7.3
IToxa3zaTrennbHasn

Conep:kaHue y4eGHOr0o MaTepuasia

Onpenenenue GyHKINH, CBOMCTBA U rpaduKH.

RN N W) NN e
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byHKIun

[IpeoOpazoBanms rpadUKoB.

Ilpakmuueckue 3anamusn:
— Pemienne nokasarenpbHbIX YpaBHEHUN U CUCTEM.

— Pemenne moka3aTenbHBIX HCPAaBCHCTB.

KonTpouabnas padora Ne 4

Camocmoamenvnaa paboma odyuarouuxca:

IIpopabomxka xoucnekma nexyuu. Paboma c yuebnvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYHL.

Pewenue 3a0au.

Iloozomosumw pegpepam. « Pazsumue nonamus ¢yuxyuu»

Buvinonnenue unousuoyanvHuix 3a0anuii

Pazoen 8. Anzeopa

Coaep:xanue yueOHOIro MaTepuaJia

10

Tema 8.1
Jlorapudmbi

Jlorapudm. Jlorapupm uyumcna. OcHOBHOE Jorapu(pMUUYECKOE TONKIECTBO.
JlecsiTUUHbBIC U HATYpaJIbHBIC JOrapU(pMBbI

[TpaBuina geiictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBaHHIO

[TpeoGpa3oBanue areOpanyecKux BBIPAKCHUM. IIpeoOpazoBanue
Jorapu(pMHUECKUX BbIPAKEHUN

Ilpakmuueckue 3anamusn:
— Haxoxaenue 3HaueHuit jorapudma no Nporu3BoJIbHOMY

OocHOBaHuI0. [lepexox 0T 0IHOTO OCHOBaHUS K APYrOMY.
— BprIuucienue u cpaBHeHueE JI0rapupmMoB.
— JlorapugmupoBaHue 1 MOTEHIIUPOBAHNE BhIPAKEHHH

Camocmoamenvnas padboma o0yuarOwuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHvimM Mamepuaiom.
Omeemvl Ha KOHMPOJILHLLE BONPOCDHL.

Pewenue 3aoau.

Iloozomosumu cooéu;euue: Hcmopuqecmm cnpaexka o pazeumuu NOHAMuUA

NfWw N |
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«ioeapugpmy»

Tema 8.2
Jlorapudmuueckasn
dyHkuusn

Coaep:xanue yueOHOro MaTepuaJia

Omnpenenenne GyHKIIUN, CBOWCTBA U TPaQUKU.
[TpeoOpasoBanus rpaduKoB.

Ilpakmuueckue 3anamus:
— Pemenne norapuMUUECKUX ypaBHEHUH U CUCTEM.

— Pemenne norapudmMuueckux HEpaBEHCTB.

KonrpoabHnas padora Ne 5

CamocmoamenvHnas paboma ooyuarOwuxca:

Ilpopabomka xoucnekma nexyuu. Paboma c yueonvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCDHL.

Pewenue 3aoau.

Iloozomosums coobwenue: «Pazsumue nonsamus ynkyuuy

Buvinonnenue unousuoyanvHuix 3a0anuii

RPN PO

Pa3nen 9. ®ynkuuu. [Iponzsoanas pyHkuui

Coaep:xxanue yueOHOro MaTepuaJia

Tema: 9.1
Crenennasi pynkuus

Crenennas ¢pynkuus. Onpenenenue QyHKIUHU, CBOMCTBA U IpaduK.

Ilpakmuueckue 3anamusn:
— IIpousBogHas nokasaTenbHON QyHKINN
— IIpousBoaHas norapupmudeckoi GyHKIUN
— IlpousBoHast cTeNeHHOW (QYHKIUU

KonTpouabsnasi pabora Ne 6

Pa3zoen 10. I'eomempus

Conep:kaHue y4eGHOr0 MaTepuasa

11

Tema 10.1
Tes1a M MOBEPXHOCTH

[Hunmuanp. OcHoBaHME, BEICOTA, O0OKOBasi TOBEPXHOCTh, 00pa3yroiias,
pa3BepTKa
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BpallleHHs

Konyc. OcHoBaHue, BbIcOTa, O0KOBasi IOBEPXHOCTh, 00pa3yroliasi, pa3BepTKa
Y ceu€HHBIN KOHYC

OceBoe ceueHne 1 CCUCHM, TapaJlJICIbHBIC OCHOBAHWIO

lap u cepa. Mx ceuenus. KacarenpHas miockocTs K cepe

KonTpoasnas pabora Ne 7

I I

Ilpakmuueckue 3anamusn:
— Pemenue 3a1a4 no teme «l{ununap»
— Pemenue 3agau no teme «Konyce»
— Pemenne 3anau nmo reme «Illap u chepa»
— IlocTpoenune ceuenuii IUIMHIPA, KOHYCA, 11apa

Camocmoamenvnas paboma ooyuarOwuxca:

Ilpopabomka xoucnekma nexyuu. Paboma c yuebnuvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

H3yyenue 0onorHumenvHoUu iumepamypbl

Pewenue 3a0au.

Iloocomosums coobwenue «Tena spawenusny

WIN DN N |©

Tema 10.2
HN3mepenus B

reoMeTpuu

Coaep:xanue yueOHOro MaTepuaJia

O0beMm u ero u3mepenne. MaTerpanbHas Gopmyna oobema

®dopmyiiel 00beMa KyOa, IpSIMOYTOJIBHOTO MapajulesenuIea, IPU3MBl,
TUPAMUJIBI

®opmyiiel 00beMa HUIMHIPA U KOHYCa

CDOpMy.]'II:I IJI0Iain MOBEPXHOCTHU NUIIMH/PA U KOHYCa

®dopmynbl 00beMa mapa 1 Iioaan cGepsbl

[Tono6ue Ten. OTHOLIEHUE MIIOMIAAEH TOBEPXHOCTEN U 00BEMOB MOAOOHBIX
Tel

KonTposbnas padora Ne 8

P R RrRrRr kR

Ilpakmuueckue 3anamusn:
—Haxoxnenne o6beMoB Ky0a, mapasuienenuneia, Npu3Mbl
—Haxoxnenne o0béMa UpaMUIbI
—Haxoxnenrne 00beMOB IIMITMHIPA, KOHYCA U IIapa
—HaxoxxeHne iomaayu mnoBepXHOCTH IHIMH]IPA, KOHYCa U
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mapa

Camocmoamenvnaa padboma odyuarouwuxcs.

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Iloozomoexra coobwenus « Uumezpanvhvie seutduHbly 0151 NPOBEOEHUs.
beceowl

Pewenue 3a0au

Paboma ¢ donornumenvroti iumepamypotl

Pazoen 11. KomOuHATOPpHKA, CTATUCTHKA U TEOPHUsi BEPOSITHOCTEH

Conep:kanue y4eOHOT0 MaTepuaJia

Tema 11.1
DJIeMeHThI
KOMOMHATOPUKH

OcHOBHbIE IOHATHSA KOMOMHATOPUKH. 3a7auu Ha MOCUYET YMCiIa pa3MeEIIeHHH,
HEPEeCTaHOBOK, COYETaHU I

Pemmenue 3ana4 Ha nepeOop BapHaHTOB

®opmyna bunoma Hetotona. CBolicTBa OMHOMUHAIBHBIX KOA((UIIEHTOB.
Tpeyronpuuk [lackais

Camocmoamenvnasa paboma odyuarouwuxcs.

Ilpopabomxka xoncnekma nexyuu. Paboma c yueOnvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Iloozomoeka coobwenus « M3 ucmopuu KomouHamopuxuy

Pewenue 3a0au

NN O] > |

Tema 11.2
DJIeMeHThI TeOpHHU
BEPOATHOCTEH

Co0bITHE, BEpOSITHOCTH COOBITHS, CII0)KEHHE U YMHOKEHHE BEPOSITHOCTEH.
Tousmue o nezasucumocmu coovimuil. J{uckpemnas ciyuaunas eIuduna,
3aKoH eé pacnpedenenus. HYucnogvie xapakmepucmuku OUCKpemHou
caydatinou eenudunsl. [lonamue o 3aKoHe 60IbUUX YUce

Tema 11.3
J1eMeHThI
MaTeMaTH4YecKoii
CTATHCTHKH

[TpencraBienne naHHbIX (TaOIMIIBI, JUATPAMMBL, TpaduKy), cenepanvrast
COBOKYNHOCMb, 8blOOPKA, CpedHee apudmemuieckoe, meouana. Ilonsmue o
3a0avax Mamemamuyeckot CImamucmuKu.

Pewenue npaxmuyeckux 3a0ay ¢ NpuUMeHeHuem 8epOSIMHOCHHbIX MeMo008

Hpakmultecmte 3anamusn
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— Hcropust pa3BUTHSI KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH 1
CTaTHCTUKH U UX POJIb B PA3IIUYHBIX cPepax uyeIoBEeYECKOM
YKU3HEACSTEIIbHOCTH.

— IIpaBuna komObuHatopuku. Pemenne koMOMHATOPHBIX 3a/a4.

— Pa3Memenus, coueTanus U NepecTaHOBKHU.

— bunom HeroToHa u TpeyronasHuk [lackans.

— Kunaccuueckoe onpenesieHre BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN,
TEOpEMA O CYMME BEPOSITHOCTEN

— Bpriuucnenue BepostHoctei. [IpencraBineHue 4MCIOBbIX TAHHBIX.
IIpuknagHeie 3agaun

Camocmoamenvnas paboma odyuaroujuxcs. 6
IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHvimM Mamepuaniom. 1
Omeemvl Ha KOHMPOAbHBLE BONPOCDHL.
Iloozomoeka coobwenus «lIpoucxodcoenue meopuu 6eposmnHocmenty, 2
«Cyuatinvle 8euyUHbLY
Pewenue 3a0au 2
Paboma ¢ donornumenvroti iumepamypot
Pa3zoen 12. YpaBHeHHs U HEPABEHCTBA
Copepxanue yueOHOro MmaTepuasa 12
Tema 12.1 PaBHOCWIIBHOCTBH YpaBHEHMI, HEPABEHCTB, CUCTEM. OCHOBHBIE ITPUEMBI UX
YpaBHeHHsI U CHCTEMBI | perenns (pasiioKeHHe HA MHOYKHTEIH, BBEICHUE HOBBIX HEM3BECTHBIX, 1
ypasHeHuH TI0JICTAHOBKA, TpaQUUECKUI METON).
PanmonaneHble, MppalMOHaIbHbIE YPABHEHUS U CUCTEMBI 1
Tema 12.2 PannonaneHble, nppalnoHanbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX 1
HepaBencrBa penieHus
Tema 12.3 MeTto MHTEPBAJIOB.
Hcnonb3oBanue N300pakeHre Ha KOOPJMHATHON TJIOCKOCTH MHOKECTBA PEIlIeHUH ypaBHEHUH
CBOIiCTB U rpadukoB 1

N HEPABCHCTB C ABYMA NICPEMCHHBIMHA U UX CUCTEM
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¢yHxkumii npu
pelIeHNH YPABHEHHI U
HEPaBeHCTB.

[TpuMeHeHne MaTEMATHYECKUX METOZOB [UIsl PEIICHUS CONEP/KATEIbHBIX 3a1a4
U3 PA3UYHBIX 00JIaCTel HAYKU U MPAKTHKH.
WMHTepnperanus pe3yabTara, ydeT pealbHbIX OTPaHUYCHUM.

KontpoabsHast padora Ne 9

Ilpakmuueckue 3anamusn:

— Kopnu ypaBHeHunii. PaBHOCUIILHOCTD YpaBHEHUH.

— IIpeobpazoBanue ypaBHeHu. OCHOBHBIE IPUEMBI PELICHUS
YpaBHEHUH.

— Pemenne panmoHanbHbIX YPAaBHEHHUM U CUCTEM YPABHEHUN.

— Pelienne nppanmoHalbHbIX YPAaBHEHHU U CUCTEM YPABHEHUH.

— Pemienne pannoHanbHbIX, UPPALUOHAIBHBIX HEPABEHCTB, CUCTEM.

— PelieHne HepaBeHCTB METOJIOM UHTEPBAJIOB

— Hcnonp3oBanue cBOMCTB U rpaduKoB QYHKIIUN IS peIICHUS
YpaBHEHUI U HEPABEHCTB.

Camocmoamenvnas paboma odyuarouguxcs.

Ilpopabomka xoncnekma nexyuu. Paboma c yuebnvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Buvinonnenue unousuoyanvhvix 3a0anuii no meme « Pewenue ypasnenuti u
HepPaseHcma, co0epHCAUUX MOOYb»

Pewenue 3a0au

Paboma ¢ oononnumenvnoii niumepamypoi

Pa3zoen 13. IloBTOpenune

11

Coaep:xanue yue0HOro MaTepHaJia

Ilpakmuueckue 3anamus:
— JlelicTBUA C AEUCTBUTEILHBIMM YHCIAMH.
— JlelicTBUSA C KOMILUIEKCHBIMH YHCIIaMU.
— IIpeobpazoBaHue BeIpaKEHHH, COIEPIKALTNX KOPEHD N-0ii CTETICHH.
— IIpeobpazoBaHue BbIpaKEHUN C paIlMOHAILHBIMU TTOKA3aTEISIMU.

10
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— PeleHne noka3aTeabHbIX YPABHEHU U HEPABEHCTB.

— Pemenue norapudmMuueckux ypaBHEHUM U HEPABEHCTB.

— IIpousBogHas u ee IpUMEHEHNE
— IlepBooOpa3Has U UHTErpan
— Pemenue 3ana4 no tema
*  «MHOrOrpaHHUKH»
»  «Tena Bpamenus»

Koutpoabnas padora Ne 10(urorosast) 1
Camocmoamenvnas paboma odyuarouguxcs. )
Ilpopabomka xoucnekma nexyuu. Paboma c yueonvim mamepuaniom. 1
Omeemvl Ha KOHMPOJIbHLLE BONPOCDHL.

Pewenue 3a0au 2
Pewenue unousuoyanvHulx 3a0anuil. 1
Iloozomoska k npomedcymounol ammecmayuu no Mamemamuxe.

Paboma c oononrnumensvrotl iumepamypotu 1

Hroro 401
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3 YCJIOBUS PEAJIM3ALIMM YYEBHOM JUCLIMITJIMHbI
3.1 MarepuaibHO-TEeXHUUYECKOE 00eCIIeUeHHE

Peanuzanus nporpamMmbl y4eOHOU TUCHUIUIMHBI TPEeOyeT HATWYUsl y4eOHOTO
kaOuHera «MaTemaTuka»
O6opynoBanue yueOHOro KaOUHeTa:
— MOCaJI0YHbIE MECTA MO KOJUYECTBY 00YUYAIOIINXCS;
— pabouee MecTo mpenoaaBaTers;
— KOMIUIEKT Y4eOHO-HAIJISIIHBIX TTOCOOMH M0 MaTeMAaTHKE;
— OUOIMOTEeYHBIN (OHT;
TexHuuyeckue cpeacTBa 00yUeHHUS:
— MYJIbTUMEIUNHOE 000pYI0BaHHUE;
NudopmanimoHHO-KOMMYHHUKAITMOHHBIE CPE/ICTBA!
— Crepeometpus 10-11. O6pazoBarenbHast KOJIEKIIHS.
— Aunrebpa. ['eometpusi. Undopmartrika. DIeKTUBHBIE KYPCHI.
— Adareopa 10 knacc. Buneoypoxu.

3.2 UupopmanuonHoe odecniedeHue 00y4eHust

OcHOBHBIE HCTOYHHUKH:

M.UN. bammakoB «Marematuka». — M.: Akagemus, 2012. — 256 c.

M.UN. bamMakoB «Marematuka. 3agadauk». — M.: Akagemus, 2013.- 416 c.
A.B. Iloropenos «I'eomerpus, 10-11 kmace». — M.: IIpocsemenne, 2012. -

175 c.

1

2.

3.

JlonoJIHUTEIbHbIE HCTOYHUKH:

. A. T. Mopaxosuu, E. E. TynpunHckas «Anrebpa M Hauajga aHaau3a.

KonTtponbshbie paboTe». - M.: MHemo3uHa, 2007. — 62 c.

A. H. KommoropoB «Ainrebpa u Havana ananuza, 10-11 kmace». — M.:

[Ipocsemenue, 2012. — 384 c.

JLW. 3BaBuu, JIL.A. Insnounwk, b.B. Ko3zynun «KoHTponabHble U

npoBepouHbie padboTey. — M.: [Ipoda, 2003. — 160 c.

I'. B. HopodeeB. «COOpHUK 3agaHUN IS TPOBEACHUS ITHCbMEHHOTO

’K3aMeHa 3a Kypc cpenneit mkounsl 11 k. M: Ipoda, 2002. — 160c.

T. B. KonecuuxoBa, O. H. KonecHukoB «Anredpa u Hayajia aHajiusa.

COopHUK 3aJaHUil i1 TOJTOTOBKM K HWTOTOBOM arrectauuu». — M.:

Ok3ameH, 2006. — 63 c.

N. M. Ilerpymienko, B.W. ITpoxopenko, B. @. CadonoB «COopHUK 3a/1a4 11O

anredpe, reomeTpur M Havyanam aHanuzay. — Cankr-IlerepOypr, Mockaa,

Kpacnonap: Jlans, 2007. — 576 c.

I U. KopanéBa «l'eomerpusi. 3amaHusi Ha TOTOBBIX 4YepTexkax IO

cTtepeomeTpumn».- Bonrorpan: Yuurens.- 196c¢.

b. M. IlucapeBckuii «9KcTpeMyMbl U KacatenbHbie». — M: Bako, 2014. —

64c.

. B. W. I'mu36ypr «AnreOpa u Hauana aHaimsza. KOHTpoJibHBIE pabOTH». -
M.: Muemo3suna, 2016. — 61c.



10.1. P. Bricoukwuii «Teopus BeposiTHOCTEH U cTatucTika. Kpykok mo teopuu
BeposiTHOCTE». M: M3-Bo MITHMO, 2017. -128c.
11.A. H. Pypykun «KoHTposbHO-U3MepUTENbHBIE MaTepuaibl. Anredpa u
Hayana aHanan3a. 10 kmace». - M: Bako, 2017. — 112c.

12.10.B. Illenenena

Tematnueckue tecto». M.: [IpocBemienue, 2018. — 111c.

HNuTepHET pecypcesl:
— https://my.1september.ru/

—www. fcior.edu.ru  (MuaOpMarmoHHbIE,
KOHTPOJIbHBIC MaTepHAIIbI).
—www. school-collection.edu.ru  (Exunas

o0paszoBaTeIbLHBIX PECYPCOB)

TPEHUPOBOYHBIE

4 KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHU S YUYEEHOM

JTACHUTUTNHBI

KOHTpOJIL " OIICHKA pC3YyJIbTATOB OCBOCHHA yqe6H0ﬁ JUCITHITIINHBI
OCYHICCTBILACTCA IIPCIIOAaBaTCIICM B IIPOLICCCC IIPOBCACHUA CaMOCTOATCIIBHBIX
pa60T, KOHTPOJIBHBIX pa60T, YCTHBIX OTBCTOB 06yt1a}0nmxc;1, a TaK¥XKC

BBIITOJIHCHU S O6yllaIOIHHMI/IC5I JOMAaIITHHUX SaﬂaHI/Iﬁ.

«Anre6pa N HadalJla MarCcMaTH4YCCKOIoO aHaJir3a.

u

KOJUICKIIMM  ITU(GPOBBIX

Pe3ynbTaThl 00ydueHuUs: (OCBOEHHBIE YMEHHS, YCBOCHHbBIC
3HaHUSA)

DOpMBI 1 METOJBI
KOHTPOJISI U OIIEHKH
pe3yJbTaTOB OOy4YCHUS

— u300pakaTh YIJIbl BpAIIEHHUS Ha OKPY>KHOCTH,
COOTHOCHUTbH BEJIMYUHBI YIJIA;

— NIPUMEHATH OCHOBHBIE TPUTOHOMETPUUYECKHUE
TOXIECTBA TUIS BBIYMCIIEHUS 3HAYEHUH
TPUTOHOMETPUUECKUX (PYHKIIMI MO OAHON U3 HUX;

— IPUMEHATH OCHOBHBIE (OPMYJBI TPUTOHOMETPUU

OpOHTAIBHBIN,
VHVBUAYAIBHBINA OIIPOC.
Pemenune ynpaxxuenui.

CamocTtosiTenbHas padora.

Kontponbhas pabora.
Ouenka pe3yabTaToB

npu BBIYUCIICHUU TPUTOHOMETpHUUYECKOro | IPOMCEKYTOTHON
BBIPAXKCHUS 1 €TI0 YIPOILICHUS, arrecrannu
—yMeTb ompenessath 1o Qopmyne mpocreiimme | PpOHTATBHBIM,

3aBUCUMOCTH, BUJIbI TPA()UKOB;
— BBIpAXKATh OJHY MEPEMEHHYIO Yepe3 APYTyIo;
— HaxXoOJUTh O001acTh OMpEICICHUS U
3HauYCHUN QYHKIINH,
— CTPOUTD U YUTATh TpadUKH Pa3IUYHBIX (DYHKIIHIM;
— UCCJeNnoBaTh (PYHKITUH;
— COCTaBJIATh BUIBI (PYHKITHI IO JTAHHOMY YCIIOBHIO;
— pelIaTh 3a/1a4d Ha YKCTPEMYMBI;
— BBITIOJIHATH NpeoOpazoBanus rpaduKkoB (PyHKITNY;
— BBIYHCIIATh 3HAYeHUE (QYHKIUM 10 3HAYCHUIO
apryMeHTa;

o0JsacTh

VHIUBUIYaJbHBIN OIPOC.
Pemenune ynpaxxuenui.
[TocTpoenue n ureHue
rpa@uKoB QyHKIHH.

CamocTtosiTenbHas padbora.

Kontposnbnas padora.
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— CTPOUTH IpaUKu TPUTOHOMETPUUYECKUX (PYHKIUMN U
BBINOJIHATH UX NPeoOpa30BaHus;

— NPUMEHATh CBOMCTBAa (YHKIMM JJs CPaBHEHMS
3HAYEHUW; TPUTOHOMETPUYECKUX PYHKIMI

— IPUMEHSATH 00IIE METO/Ibl PELICHUS YPaBHEHUI ITPU
PELIEHUH TPUTOHOMETPUUYECKUX YPABHEHUIA;

— OTMEYaThb Ha Kpyre peleHus MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;

— IPUMEHSATH MOHATUS OOpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIIMH MPH pEIICHUN

OpPOHTAIBHBIN,
VH]IMBU1yaJIbHBIA OMPOC.
Pemrenue ynpaxHeHuu.
CamocrosiTenbHas padboTa
Kontponbnas pabora.
Ouenka pe3yapTaToB

ypaBHEHUIA; IPOMEXKYTOUHOM
aTTecTalluu
— pacro3HaBaTh Ha YePTEXKax M MOJCIAX pasinuHbIX | PPOHTAILHBIN,
CllydaeB B3aMMHOTO PACIOJIOKCHUS MPSIMBIX U | HHIMBUAYaIbHBIA YCTHBIN
IUIOCKOCTEM, apryMEHTHPOBATh CBOU CYXKICHMS,; ompoc.

— BBINIOJIHATh IIOCTPOEHUS YTJIOB MEXKIAY IPSIMBIMH,
IPSAMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTAMH II0
OIMCAHUIO U PACIIO3HABATh MX HA MOJEIIAX;

— IIPUMEHATh IIPU3HAKA W CBOMCTBA PACIIOJIOKECHUS
IPSAMBIX U TUIOCKOCTEN NP PELICHUH 3a/1a4;

— u300pakaTb Ha pPHUCYHKaX M KOHCTPYHMpOBaTh Ha
MOJENAX IEPHEHIMKYJIIPOB U HAKJIOHHBIX K
IJIOCKOCTH, MPSAMBIX, MapaJUICIbHBIX IIJIOCKOCTEH,
YIJI0B MEXIY NPSAMOIN U IUIOCKOCTBIO U 0OOCHOBATh
IIOCTPOCHMUS;

—pewmarh 3a4a4d Ha BBIYMCIIEHHUE I'€OMETPUYECKUX
BEJINYMH;, ONMCBHIBATH PACCTOAHUS OT TOYKU JI0
IUIOCKOCTH, OT MNPSIMOM A0 IUIOCKOCTH, MEXKIY
IIJIOCKOCTSIMH, MEXITY CKPEIINBAIOIIAMUCS
OPSIMBIMH, MEXIY HPOU3BOJIBHBIMU (UTypaMu B
IIPOCTPAHCTBE;

— U300pakaTh Ha 4YEpTekKax M MOJENSIX PACCTOSAHUS U
00OCHOBBIBaTh CBOUX CY>KJICHUH;

—OmIpenensaTh U BBIYUCIATH
IIPOCTPAHCTBE;

— IPUMEHSATH (POPMYJIBI U TEOPEMBI TUTAHUMETPUU TSI
pelIeHus 3a/1ay;

paccTosHus B

Pemenne 3amau.
CamocrosTensHas paboTa
KontposnbHas padora.

— CTpOUTh MO 3aJaHHBIM KOOpAMHATAM TOYKU U
IIJIOCKOCTH;

— HAaXOAUTb KOOPAUHATHI TOUYEK;

— HaxXOJUTh YpPaBHEHMs OKPYKHOCTH, C(epsl,
IIJIOCKOCTH;

— BBIYUCIATh PACCTOSAHUE MEXKAY TOYKAMU,

OpOHTAIIbHBIN,
VHIMBU1yaJIbHBIN OMPOC.
Pemenune 3anau.
CamocrosiTenpHast paboTa
KontponbHas paborta
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— IPUMEHATh TEOPETHYECKUM MaTEpHUall IIPU PEIICHUU
3alady Ha JEWCTBUS C BEKTOpPamMH, KOOPAWHATHBIN
METON;

— NPUMEHATHh BEKTOpA I BBIYMCIICHUS BEIUYUH
YTJIOB U PACCTOSIHUM;

— pemaTh 3a7add Ha TpUMEHEHUE (OpPMYIbI CYMMBI

OECKOHEYHO yObIBaIOIIEH reOMETPUYECKON
POrPECCHH;
— OpUMEHATh mpaBwia AuPGEepeHIUPOBAHUST IS

mudepennupoBanus GyHKIIHIA;

OpPOHTAIBHBIN,
WHJVMBHUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.
Pemenue tecTos.
CamocrosiTenbHas padoTa.
Kontponbhas pabora.
OueHka pe3yabTaToB
MIPOMEKYTOUYHOU
aTTeCTalliN

— COCTaBJIATh YpaBHEHHsI KacaTelIbHOM B 001IeM BUJIC;
— MPOBOJIUTH C MOMOIIBIO MPOU3BOTHOMN UCCIICIOBAHUS
dbyHKIMH, 3a1aHHON (HOPMYJION;

— yCTaHaBJIMBaThb CBSI3M  CBOWCTB
MPOU3BOJAHOM MO UX IpaduKam;

— NPUMEHATH TOHSATHE TPOU3BOIHON IJI pEIICHUS
3a7a4 Ha HaXOXKJIEHUE HAMOONBIIEro, HAUMEHBIIIETO

3HAYCHUsI U HAa HAX0XKJIEHUE SKCTPEMYMa,

byHKIIMH U

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenue ynpaxneHui.
CamocTtosiTenbHas padbora.
Kontposnbhas pabora.
OueHka pe3yabTaToB
IIPOMEKYTOYHOU
aTTecTaln

—pewmaTh 3aJa4d Ha CBsI3b IepBOOOpa3HOM U ee
IPOU3BOAHON; BBIUUCIATH IEPBOOOPA3HYIO IS
JAHHOUN (PyHKUUU;

— pelaTth 3a/1a4M Ha IPUMEHEHUE UHTerpaia s
BBIYMCIICHUS] PU3NYECKUX BETUYHMH U IUIOIIAIEH;

OpOHTAIIbHBIM,
WHVMBHUAYaJIbHBIA OIPOC.
Pemenue ynpaxxaeHui.
CamocTtosiTenbHas padora.
Kontponbhas pabora.
O1uieHKa pe3yabTaToB
IPOMEKYTOYHOMN
aTTeCTalun

— OIIKMCBIBATh W XapPaKTCPU30BATb PA3JIMYHBIC BHUAbI

MHOTOTPAHHHUKOB; TIEPEUYUCIISITh KX JJEMEHTHI H
CBOMMCTBA;
— n300pakaTh ~ MHOTOTPAHHUKHM M BBITIOJIHITH

MOCTPOEHUS HAa U300pAKEHUAX U MOJIETISX;

— BBIYNCIIATh  JINHEMHBIE JJIIEMEHTBI W YIJIBI B
IIPOCTPAHCTBEHHBIX KOH(MUTypalusX,
apryMEHTUPOBATh CBOU CYKICHUS;

— n300paxkaTh CEUECHUs, Pa3BEPTKH MHOTOIPAaHHUKOB;

— BBIYNCIATH IUIOLIAAU TOBEPXHOCTEM;

— CTpPOUTh MPOCTEHIINEe CceYeHUs Ky0a, MpHU3MBI,
nupamMuzibl; MPUMEHATh (aKThl W CBEACHUS U3
IJJAHUMETPHH;

OpOHTAJIbHBIH,
VH]IMBU1yaJIbHBIA OMPOC.
Pemenue 3anau.

Pemenue tecTos.
CamocTtosiTenbHas padora.
Kontponbhas pabora.
Ouenka pe3yabTaToB
IIPOMEKYTOYHON
aTTecTalun
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— OPUMEHATh CBOMCTBA CHUMMETPUM MpPU PEIICHUU
3aJlay; HCIOJIb30BaTh MPUOOPETCHHbIE 3HAHUS IS
UCCJIEIOBAHUS U MOJICIMPOBAHMUS HECTIOKHBIX 3a/1a4;

— u300pakaTh ~ OCHOBHBIC ~ MHOTOTPAHHHKH |
BBIMIOJIHSITh PUCYHKH T10 YCIIOBHSIM 33124,
— BBINOJIHATh ~ apuMeTUUecKue  jaeicTBus  Haj | PPOHTAILHEIN,

YHCIIaMH, COYETast YCTHBIC ¥ MUCbMEHHBIC TPUEMBIL;
— HaXOJWTh TPHUOIMKCHHbIE 3HAYCHHUS BEIWYUH W
MIOrPENTHOCTEN
— BBIYHCIICHUN (a0COIOTHON U OTHOCUTEIIHHOM );

WHIMBUIyaJbHBIN OMpOC.
Pemenne 3agau.
CamocTtosTenpHas padbora.
O1ieHKa pe3yabTaToB

— CPaBHHMBATh YUCJIOBBIE BHIPAKCHUS, IPOMEXYTOYHOH

— HaxogMTh ommbKM B mOpeoOpazoBaHusax — u | dTTecTannu
BBIYHMCIICHUSIX

— BBIYMCIAT, M CPAaBHHUBATHL KOPHM, BBIIOJHATH | PPOHTANBHBIM,

MPUKUIKHA 3HAYCHHS KOPHS,

— npeoOpa3oBaTh YHCIOBBIE U OYKBEHHBIC BBIPAKEHUS,
coJiepKalliue pajaruKaibl;

— BBINIOJIHATH pacyeTshl 1o (opmysaM, cojaepKaiium
pauKabl, OCYIIECTBIISIS HEOOXOIMMBIE
MOJICTAHOBKH M MPEOOPa30BaHMS;

— pemIaTh UpparoHaIbHEIC YPAaBHCHHUS,

— HaXOJWThb 3HAYCHHE CTEMEHHU, HCIONb3YsA
HEOO0XOMMOCTH

— UHCTPYMEHTAJIbHBIE CPEJICTBA;

— 3aMMKUCHIBaTh KOPEHBb N-W CTETICHW B BUAC CTEICHU C
JTpOOHBIM MOKa3aTejaeM U Ha000pOT;

— BBIYHCIIATH CTETICHH C PAIlMOHAIBHBIM TTOKA3aTelIeM;

— BBINIOJIHATh ~ TPUKUAKA ~ 3HAYCHUS  CTCIEHH,
CPaBHEHHUE CTEIICHEM;

— mpeo0pa3oBaTh YHUCIOBBIE M OYKBEHHBIE BHIPAKCHMUS,
COJIEpyKaIlfe CTENEHH, TPUMEHsIsI CBOWCTBA,

pu

VH]IMBUTyaJIbHBIN OMPOC.
Pemenne 3amau.

Pemenue TecTos.
CamocTtosiTenbHas padbora.
KountposnbHas padora.
OueHka pe3yabTaToB
IIPOMEKYTOYHOU
aTTecTaln

— CTpOUTH IpauKH NMOKA3aTEIbHBIX (PYHKIINM;
— pelaTh MoKa3aTejibHble YPaBHEHUS! U HEPABEHCTBA
10 U3BECTHBIM aJrOPUTMAaM;

OpOHTAIBHBIN,
VH]IMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxxuenui.
CamocTtosTenbHas padora.
Kontponbhas pabora.
OueHka pe3yabTaToB
IIPOMEKYTOYHON
aTTeCTalN

— CTPOUTH rpauku JorapupMuyeckux QyHKIIHM;
— pelarb norapupMuyecKue ypaBHEHUS u
HEPaBEHCTBA 10 U3BECTHBIM aJITOPUTMAaM;

OpOHTAIIBHBIN,
VHIUBUYaJIbHBIN OIPOC.
Pemenune ynpaxsaenui.
CamocTtosiTenbHas padbora.
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Kontposnbhas pabora.
OueHka pe3yabTaToB

MIPOMEKYTOUYHOU
aTTeCTALINN
— u300pakaTh Tejda BpAIICHUS, UX pa3BepTkH, | PPOHTAILHEIN,
CCUCHUS, WHJIMBUAYaJIbHBIA OMPOC.
— pemarh  3a4aud = Ha  [OCTPOGHHWE  CedeHuid, | PeleHne ynpaKHEeHU.
BBIUMCIICHUE JIJINH, PACCTOSIHUM, YIJIOB, IUIOLIA/ICH; CamocrosTensHas pabora.
— NPOBOAUTH  JOKA3aTenbHBIC paccyxmeHms mpu | OLCHKA Pe3yIbTaToB
pellIeHuN 3a1a4; MPOMEXKYTOYHON
— NPUMEHSTH CBOWCTBA CHMMETPUH TpH perneHun | ATTECTAlNN
3a/1a4d Ha TeJla BpallleHHs, KOMOMHAIINIO TEJ;
— 1300pakaTh OCHOBHBIE KPYIJIbIE T€Ja U BBIMOJHATH
PUCYHKH TI0 YCIIOBHIO 33/1a4H;
— peliaTth 3a7a4d Ha BBIYHMCIICHUE IUIOIMIACH MIocKuX | PPOHTAIbHEIN,

Guryp ¢ npuMEHEHHUEM COOTBETCTBYIOIIUX (HOPMYI
1 (haKTOB U3 IUIAHUMETPUU;

—pemath 3aJa4yd  HAa  BBIYMCIICHUE
MTOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEI,

IJIOIAJIEN

VHIMBU1yaJIbHBIM OMPOC.
Pemenue ynpaxxaeHui.

CamocTtosiTenbHas padbora.

KoHntposnbHas padora.
OueHka pe3yabTaToB
IPOMEKYTOYHON
aTTeCTaluu

— IPUMEHSATH MPaBUJIa KOMOMHATOPUKH MPU PEIICHUU
KOMOMHATOPHBIX 3a]1a4;

— pemaTh KOMOMHATOPHBIE 3aJ]aud METOJIOM Iepedopa
Y TI0 IPABWJTy YMHOXEHUS;

— IIPUMEHSTh dbopMyBI TUTST BBIYUCIICHHS
pa3MeIeHnd, TICPECTAaHOBOK U COYETAaHWUH TpH
pEIIeHNH 3a/1a4;

—npuMeHsaTh  Gopmyny Ounoma  HeroToHa

TpeyronbHuK [Tackais;

— peuaTh IMPAKTUYECKUE 3a0aYyd C MCIOJIb30BAHUEM
MOHSATUM U MPABUJI KOMOUHATOPUKH,

— peuaTh 3aJadyd  Ha BBIYMCIEHHUE BEPOATHOCTEU
COOBITHH;

OpOHTAIBHBIN,
VHIMBU1yaJIbHBIA OMPOC.
Pemenune ynpaxxaeHui.

CamocTtosiTenbHas padora.

— pemiath TMpakTUYECKUe 3ajJadyd  Ha 00paboOTKy
YUCJIOBBIX JIAHHBIX, BBIYUCIISATh MX XapaKTEPUCTHUKHY,
— peniarth paIMoHaIbHbIC, uppaionaabibie, | PpOHTAILHEIM,

YpaBHEHUS U CUCTEMBI;

— UCIOJI30BaTh CBOMCTBA M Tpaduku (QyHKIUI s
pELICHUs] YPABHEHUI;

— pelarb ypaBHEHHsI C MPUMEHEHUEM BCEX NPHUEMOB
(pa3noxxeHus

VHIUBUYaJIbHBIN OIPOC.
Pemenune ynpaxxnenui.

CamocTtosTenbHas padbora.

Kontposnbhas padora.
O1uieHKa pe3yabTaToB
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—Ha MHOXWTEIM, BBEJICHUS HOBBIX HEHU3BECTHBIX,
MIOJICTAHOBKH, TPaguecKoro MeTo/a);

— pemiaTh CHUCTEMBI YpaBHEHUH C TPUMEHEHUEM
Pa3JIMYHBIX CIIOCOO0B;

— pemath HEPAaBEHCTBA M CHCTEMBbI HEPABEHCTB C
PUMEHEHHEM PA3INIHBIX CIIOCO0OB;

— MPUMEHATh MaTEMaTHYECKUE METOJbI JIJIS PeIICHHUSI
COJICP)KATENBHBIX 3aJad W3 pa3jMYHbIX oO0JjacTei
HAYKH U TPAKTHKH.

MIPOMEKYTOUYHOU
aTTecTalu
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