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1. IACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JUCLUITJIMHBEI MATEMATUKA

1.1. Obracmo npumenenus npoepammol

Pabouas nmporpamMmMa yueOHON TUCHUIUIMHBI SBJSIETCS YacThIO OCHOBHOM NMpodeccroHanbHOM
oOpazoBatensHOU mporpammbl B cootBercTBHH ¢ PI'OC CIIO mo mpodeccun 43.01.09. Ilosap,
KOHJMUTEP, BXOJALIeH B yKpynHEeHHYIo rpymmy npodeccuit CIIO — ykpynnennas rpymnna 43.00.00 —
CepBuc u TypusM.

1.2. Mecmo Oucyunaunvl 6 cmpykmype OCHOBHOU NpOGecCUOHATbHOU 00paA308amMenbHOl
npocpammbl.

YyeOHasi NUCHUIUIMHA BXOJIUT B COCTaB OOIIEOOpa30BATEIbHBIX YUCOHBIX NUCIUIUIHH IO
BBIOOPY M3 0053aTENIbHBIX MPEAMETHBIX 007acTei, OTHOCUTCS K TpeAMETHON obnactu «Maremaruka
u uapopmaruka» GI'OC cpeanero odiiero oopazoBaHHs.

1.3. Lenu u 3a0auu oucyuniunvl — mpebdO8aHUs K pe3yibmamam 0C80eHUs OUCYUNTUHDL
Copepxanmne nporpaMMbl «MaTemMaTuka» HAMpaBICHO Ha JOCTIKEHUE CIICAYIONINX IeJIe:
(¢opMHupoBaHUe MpeICTABJIeHUN O MaTeMaTHUKE KaK YHHBEPCAJIHHOM S3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SABJICHUN U MTPOLIECCOB, 00 UESIX U METOAAaX MaTEMAaTHUKH;
pPa3sBUTHe  JIOTHUECKOTO  MBIIUICHHUS,  HPOCTPAHCTBEHHOTO  BOOOpaXKeHMS,
AITOPUTMUYECKON KYIbTYPHl, KPUTHUYHOCTH MBILIUIEHUS HA YpOBHE, HEOOXOAMMOM i Oyymien
npo(heccuoOHaIbHON AEATENbHOCTH, I IPOJI0JDKEHUsI 00pa30BaHMs U cCaMOOOpa3OBaHMS;
OBJIa/lecHHEe MATeMATHYeCKUMH 3HAHUSAMM H YMEHHSIMH, HEOOXOIMMBIMH B
MOBCETHEBHOM JKM3HH, IS M3YYEHHs] CMEXKHBIX €CTECTBEHHOHAYYHBIX IHCLUMIUIMH Ha 0a30BOM
YPOBHE M JMCHUIUIMH NPO(EeCcCHOHATIBHOTO IUKIIA, I MOJy4YeHHs oOpazoBaHHs B OOJIACTIX, HE
TpeOyIOMMX yriyOoJIeHHON MaTeMaTHYeCKON TOITOTOBKH;
BOCNIMTAHUE CPEICTBAMH MAaTEMATHKH KyJIbTYPbl JTUYHOCTH, MOHUMaHUs 3HAYMMOCTHU
MaTeMaTUKU JJIsl HAayYHO-TEXHMYECKOTO IpOorpecca, OTHOUICHMS K MaTeMaTHKe KaK K 4YacTu
o0IIeueIoBeueCcKoi KyabTyphl Yepe3 3HAKOMCTBO C HCTOpUEH Pa3BUTHS MATEMATHKH, BOJIOIUCH
MaTeMaTUICCKUX UACH.

OcBoeHue coaepkaHusi yueOHOH AMCIUIUIMHBI «MaremaTruka» 00ecreyrBaeT JTOCTHKEHHE
CTYICHTAMH CIIEIYIOIINX Pe3yabmamos;

JIUYHOCHIHBIX.

d c(OPMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SABJICHUN U MTPOLIECCOB, 00 UESIX U METOAAaX MaTEMAaTHUKH;

i MOHMMAHUE 3HAYMMOCTH MaTEMaTUKU JUIsI HAyYHO-TEXHHYECKOTO Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K 4acTh OOIIeYeTOBEUECKOW KYIbTYpHI depe3
3HAKOMCTBO C UCTOPUEN PA3BUTHSI MATEMATUKH, 3BOJIOLHUEN MATEMATUYECKUX UIEH;

d pa3sBUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKeHMH,
QITOPUTMUYECKON KYIbTYPHl, KPUTHUYHOCTH MBILIUICHUS HA YpOBHE, HEOOXOAMMOM i Oynymien
npo(heccuoOHaIbHON AEATENbHOCTH, I IPOJI0JDKEHUsI 00pa30BaHMs U cCaMOOOpa3OBaHMS;

d OBJIAJICHWE MATEeMAaTHUYECKUMU 3HAHUSAMHU W  YMCHUSAMH, HEOOXOAMMBIMH B
MIOBCETHEBHOM JKM3HU, ISl OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JAUCHUIUIMH M JUCLUTUIMH
1po(hecCHOHATBHOTO IIUKIIA, Ui MOJTy4eHus: 00pa3oBaHus B 00JacTAX, HE TPEOYIOMUX YriayOieHHON
MaTeMaTHIECKOU ITOATOTOBKH,

i TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU, CO3HATENIbHOE OTHOLICHUE K HEMPEephIBHOMY 00pa30BaHMIO KAaK YCIOBHIO
yCHEIHOM MpodeccHoHaTbHON U 001IIeCTBEHHOH eATeIbHOCTH,;

° TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM, TBOPYECKOH M OTBETCTBEHHOMN
NEATENbHOCTH,
i TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYyIHHYECTBY CO CBEPCTHUKAMHU B

o0Opa3oBaTenbHON, OOILIECTBEHHO IMOJIE3HOM, Y4eOHO-MCCIE0BATEIbCKOM, MPOEKTHOM W APYrux
BHUJIAX JIEATEIbHOCTH;



i OTHOIICHHE K TPO(ECCHOHATBHOW NEATEIHHOCTH KaK BO3MOXKHOCTH YYacTUsl B
PEIIeHNY JTUYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAMOHAILHBIX TTPOOIIEM,;

MemanpeoMemHblx:

8 YMEHUE CaMOCTOSITEIbHO ONPENEsATh LEIN JACSITENbHOCTH W COCTaBJISITH IUIAHBI
NESITEIbHOCTH,; CaMOCTOSATENbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAESITEIbHOCTD;
WCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl ISl JOCTHXKEHHS TOCTABJIECHHBIX ILeJIed M pean3aluu
IJTAHOB JIESATENILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMUHBIX CUTYAIHX;

8 YMEHHE TPOIYKTUBHO OOIIAThCSI W B3aUMOJCWCTBOBATH B IPOIECCE COBMECTHOM
NeSITeNLHOCTH, yYYUTHIBATH TMO3UIUU JPYTHX YYACTHUKOB JEATEIHHOCTH, 3(PEeKTHBHO paspemiaTh
KOH()ITUKTHI;

8 BIIQJICHUE HAaBBIKAMHU TII03HABATEIHHON, Y4eOHO-MCCIEIOBATENBCKOW W TMPOCKTHOU
NeSITeTLHOCTH, HaBBIKAMHU pa3pelieHus: mpoodieM; COCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY
MMOMCKY METO/IOB PELICHUSI TPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IUYHbIX METOJOB O3HAHUS,;

8 TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTENhHON WH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEeSITENFHOCTH, BKIIOYAs YMEHHE OpPHUEHTHUPOBATHCS B PA3IUYHBIX HUCTOYHHKAX WH(GOpMAIUH,
KPUTUYECKH OIICHWBATh W HWHTEPIPETUPOBATH HMHQPOPMAIUIO, TMONIY4aeMYI0 U3 Pa3TAYHBIX
HCTOYHHKOB,

8 BJIaJICHUE SI3BIKOBBIMU CPEACTBAMU — YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pPEHHSI, UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA,;

8 BIIQJICHUE HAaBBIKAMH TIO3HABATEILHOM pe(rueKcud Kak OCO3HAHHUS COBEPIIAEMBIX
JNENCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB M OCHOBAHMM, T'PAaHUI] CBOErO 3HAHUS U
HE3HAHUs1, HOBBIX NTO3HABATENBHBIX 3a7[a4 U CPEICTB UX JTOCTHXKCHUS,

8 [[EJICYCTPEMJIICHHOCTh B TIOMCKAaX M MPHHITHH PENICHUW, COOOPa3UTENHHOCTh H
WUHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUI; CIOCOOHOCTh BOCIIPUHUMATDH KPAacoTy H
rapMOHHIO MUDA,

npeomemmuuix:

i c(OPMHPOBAHHOCTH MPEICTABICHUN O MaTeMaTHKe KaK 4aCTH MUPOBOU KYJIbTYPHI U O
MECTE MaTEMATUKH B COBPEMEHHOM IIUBWIIM3ALIMY, O CIIOCOOAX ONMMCAaHUs Ha MaTEMaTHUYECKOM S3bIKE
SIBJICHUH PEaJIbHOIO MUPA,;

i c(hOpPMUPOBAHHOCTH MPEICTABICHUN O MaTEeMaTUYECKHUX MOHATHUAX KaK O BaXHEHIINX
MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIMX ONMMUCBHIBATH M HM3y4aTh pPAa3HbIC MPOLECCHI U SIBJICHHUS,
IMOHMMAaHHUE BO3MOXXHOCTH aKCUOMATHYECKOTO IMMOCTPOEHUSI MAaTEMATUYECKUX TEOPUH;

® BJIaICHUC MCTOAAMHU NOKA3aTCIbCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX NPUMCHATD,
IIPOBOJUTH JOKA3ATCIbHBIC PACCYXXKACHUA B XO0A€ PCIICHUS 3aj1a4,

i BJIAJICHUE CTAHJAPTHBIMU NPUEMAMH DPEILICHUS PALMOHAIBHBIX U MPPALUOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTCIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, HUX CHUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIE JJI1 IOWCKA IIyTH PELICHUS U
WJUTIOCTPALIUU PELICHUs YPAaBHEHUN U HEPABEHCTB;

° c(OPMUPOBAHHOCTh TPEICTABICHUN 00 OCHOBHBIX TOHATHUAX MATEeMAaTHYECKOTO
aHalM3a W WX CBOWCTBAaX, BJAJEHWE YMEHHUEM XapaKTepU30BaTh TOBeJCHUE (PYHKIIHIA,
HCMOJIb30BAHKUE MOJIYUEHHBIX 3HAHUM ISl OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

. BJIAJICHUE OCHOBHBIMH MOHATUAMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX
¢durypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS pacCIO3HaBaTh Ha YEPTEXKax,
MOJENSAX W B pPEaTbHOM MHpPE TeOMEeTpudeckre (UTYphl; NPUMEHEHUE W3YYCHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyn s pelieHus] TEOMETPHUECKUX 3a7ad U 3a/1ad C MPAKTHUYECKUM
COAEP)KAHUEM,;

i cOpPMUPOBAHHOCTh MPEJACTAaBICHWI O TMpoleccax U  SIBJICHUAX, HMEIOIIUX
BEPOSITHOCTHBIA XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEalbHOM MHpPE, 00 OCHOBHBIX
MOHATHUAX DJIEMEHTAPHOW TEOPUM BEPOATHOCTEHW; YMEHUN HAXOAUTh U OLEHHUBATH BEPOATHOCTH
HACTYIUICHHUSI COOBITHII B MPOCTEHIINX MPAKTUYECKUX CUTYalMsIX MW OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH;



i BJIQJICHUE HAaBBIKAMU HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IpOrpaMM IIpH
pEILIeHNH 3aau.
B pesynomame océoenus yuednoit Oucyuniunsl 00y4aiouuiica Hayuumcs:
AJITEBPA
BBITIOJIHATH apu(METHUECKUE IeHCTBUS Ha/l YUCIAMU, COUETast YCTHBIE U MUCHbMEHHBIC
NPUEMbI; HAXOUTh MPUOIIKEHHBIC 3HAUCHHS BEJIMYUH U TIOTPELUTHOCTH BBIYHCIICHHH (a0COMIOTHAS 1
OTHOCHUTEIbHAs); CPAaBHUBATh YHCIOBBIC BHIPAKCHHS;
HAXOJIUTh 3HAYEHUS KOPHs, CTENEHH, Jiorapudma, TPUTOHOMETPHUUECKUX BBIPAKEHHUN
Ha OCHOBE ONpEICNCHHs, UCIONb3Yysl IpH HEOOXOAUMOCTH HHCTPYMEHTAJIbHBIE CpE/ICTBA;
M0JIb30BAThCS MPUOIMKEHHON OLIEHKOW MPH MPAKTUYECKUX pacyeTax;
BBITMIOJIHATE TIPEe0OPa30BaHUsl BBIPAKCHHM, NpPUMEHssT (QOpPMYJbl, CBS3aHHBIE CO
CBOWMCTBAaMHU CTEMEHEH, Jorapu(mMoB, TPUTOHOMETPUIECKUX (QYHKIINH;
HCI0JIL30BATh NMPHOOPEeTEeHHbIe 3HAHMA M YMEHHSI B NPAaKTHYECKOH 1esiTeJIbHOCTH H
MOBCEHEBHOM KU3HU:
UL TPAaKTUYECKUX pacueToB Mo (opmynaM, BiIo4as (GOPMYIbI, COAEpKallue
CTETICHH, PAJAMKaJIbl, JJOTapU(PMbl U TPUTOHOMETpHUYECKHE (DYHKIIMH, UCHIONB3Ys IPU HEOOXOAUMOCTH
CIPaBOYHBIE MaTEPUAIIBI U MIPOCTEUIINE BHIYMCIUTENBHBIE YCTPOMCTBA.
DyHKUUH U TPaPUKHU
BBIUMCIIATh 3HaueHHE (YHKIUH IO 33aJaHHOMY 3HAUCHHIO apryMeHTa IMpU pa3iIMyHbIX
criocob6ax 3aganust QyHKINY,
OTIpeNIeNIATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIMIA, WILTIOCTPUPOBATH UX Ha rpaduKax;
CTpPOUTh TpaUKH U3YyYCHHBIX (QYHKUUH, WIUIIOCTPUPOBATh 1O TrpaduKy CBOMCTBa
3JIEMEHTAPHBIX (QYHKLINH;
MCIOJIb30BATh MOHATHE (DYHKLIUU ISl ONMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEIMYHH;
HCII0JIb30BATh NMPHOOPETEeHHbIC 3HAHMA M YMEHHSI B NPAKTHYECKOH 1esiTeJIbHOCTH H
MOBCEHEBHOM KU3HU:
JUISL OIUCAHUSl C TIOMOIIbIO (DYHKIMU pa3iMyHBIX 3aBUCHMOCTEH, MPEICTaBICHUS UX
rpauuecKy, MHTEPIIPETALH I'PapUKOB.
Havyana maTteMaTH4eCKOro aHAJIHM3a
HAXOJUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHIA;
UCIOJb30BAaTh MPOM3BOJHYIO JJISI HM3Yy4eHHS CBOMCTB (YHKIMA U TOCTPOCHHUS
rpauKoB,;
INPUMEHATh TPOU3BOAHYIO JJIsI MPOBEACHUS NPUOIIKEHHBIX BBIYMCICHMH, pEIIaTh
3aJa4y MIPUKJIAJHOTO XapaKTepa Ha HAXOKIEHUE HanOOJIbIIETO U HAUMEHBILIETO 3HAYECHUS,
BBIUUCIIATE B TIPOCTEHINIMX Ciydasx IUIOMIAAM M OOBEMBI C HCHOJIb30BaHUEM
ONPEAEIEHHOTO UHTErpana;
HCII0JIL30BATh NMPHOOPETEeHHbIC 3HAHMA M YMEHHSI B NPAaKTHYeCKOH 1esiTeJIbHOCTH H
NOBCEIHEBHOM *KU3HH I
pelleHrs NPUKIAIHBIX 3aJa4, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKUX H
¢u3nyeckux, Ha HAaMOOJIBIINE U HAMMEHBIINE 3HAYCHHS, HA HAX0XKIEHHE CKOPOCTU M YCKOPEHHUSI.
YpaBHeHUs M HEpaBeHCTBA
pemaTh palnuMoOHaJbHBIC, MOKa3aTelbHbIe, JIOrapu(MUUYECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHUS, CBOJAAIIMECS K JIMHEWHBIM M KBaJpaTHBbIM, a TAaK)KE aHAJIOIMYHbIE HEPABEHCTBA MU
CUCTEMBI;
UCIIOJIb30BaTh TpapUUECKHil METO pellIeHHs ypaBHEHUI U HEPABEHCTB,;
n300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH PEIIeHUs] YpaBHEHH, HEPABEHCTB M CUCTEM
C IByMsI HEU3BECTHBIMH,
COCTaBJIITh W pEIIaTh YPAaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIIME HEWU3BECTHbHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIC IPHKJIATHBIX) 3a/1auaX.
HCII0JIb30BATh NMPHOOPEeTEeHHbIC 3HAHMA M YMEHHSI B NPAaKTHYECKOH 1esiTeJIbHOCTH H
MOBCEHEBHOM KU3HU:
U1 IOCTPOEHUS U UCCIIEJOBAHMSI TPOCTEHIINX MAaTEMATUYECKUX MOJEIEH.



KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEN

pemath TPOCTEeHINE KOMOMHATOPHBIE 3aJaud METOIOM Tiepedopa, a TakkKe C
UCII0JIb30BAaHUEM U3BECTHBIX POPMYIT,

BBIYHCIISITH B MMPOCTEHIIINX CIIydasx BEPOSTHOCTH COOBITHI Ha OCHOBE TIOJICUETa YHCIa
HCXOJIOB,;

HCMOJIL30BATh NMPHOOPETEeHHbIe 3HAHUSA M YMEHHSI B MPAKTHYECKO#H 1esiTeIbHOCTH H
MOBCEIHCBHOM KU3HU:

JUIS aHAllM3a peallbHbIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHJE JHATPAMM,
rpauKoB,;

aHanmm3a uHQGOpPMAIMK CTATHCTHYECKOTO XapaKTepa.

T'EOMETPUS

pacmo3HaBaTh Ha 4YEpPTEekKax M MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEpHBIE OOBEKTHI C UX OMHCAHUSIMH, U300pAKCHUSIMH;

OTHCHIBATh B3aUMHOE PACIOJIOKCHHE TPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOM CYKICHUS 00 ITOM PACIIOIIOKECHUH;

HAIU3UPOBATh B TPOCTEUINUX CIy4dasX B3aWUMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

M300paxaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIbIC TENa; BBIMIONHATH YEPTEKHU IO
yCTIOBUSIM 3a71ad,

CTPOUTH MPOCTEUIITNE CeUeHUS Ky0a, MPU3MBI, TUPAMUJIBI,

pemarts IUTAHUMETPUYECKHE U MPOCTEHIINE CTepeoOMETpUYEeCKHe 3aJaddl  Ha
HAXOXKJICHUE TeOMETPHUYCECKUX BEIMYHMH (JIJIHH, YIJIOB, IUIOIIA/CH, 00bEMOB);

MCII0JIb30BaTh NPU PEIICHUH CTEPEOMETPUUECCKUX 3a/au IUIaHUMETpUUYeCKue (PaKThl U
METO/IHI,

MPOBOIUTH TOKA3aTEIbHBIE PACCYXKICHUS B XOJIe PEUICHU 3a1a4;

HCIMOJIL30BATh NMPHOOPETEeHHbIe 3HAHUSA M YMEHHSI B MPAKTHYECKO# 1esiTeIbHOCTH H
MOBCEIHCBHOM KU3HU:

TS UcclienoBaHusl (MOICITMPOBAHUS) HECIIOKHBIX TPAKTUYCCKUX CUTYAIMil HA OCHOBE
M3yYEHHBIX (POPMYI U CBOICTB (uryp;

BBIYHCIICHUS OOBEMOB M IO/ TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MpHU
pEIICHUH MPAKTUYECKUX 3a/1a4, UCTOJIB3Ys MPH HEOOXOAMMOCTH CIPABOYHUKH M BBIYUCIUTEIHHBIC
YCTPOMCTBA.

B pesyrvmame u3zyuenus yueOHOU OUCUURTUHBL OOYUAIOUWUICA  OO0TIHCEH
3HAMb/NOHUMAMD

3HAUCHUE MATEeMATHUYECKON HAyKW ISl PeUIeHHs 3a]ad, BO3HHKAIOIINX B TEOPUHU H
MPAKTUKE, MIUPOTY U B TO K€ BPEMS OTPAHUUYEHHOCTh MPUMEHEHUS MATEMaTUYECKHX METOJIOB K
aHaIM3y M MCCIIEOBAHUIO MPOIIECCOB U SIBIICHUH B MPUPO/IE U OOIIECTBE;

3HAUCHUE TMPAKTUKH W BOMPOCOB, BO3HHUKAIOMIMX B CaMOW MaTeMaTHKE s
(GhOpMHUPOBAHKS U PA3BUTHS MAaTEMATHYECKON HAYKW; UCTOPUIO Pa3BUTHS MOHSTHS YUCIA, CO3TAHUS
MaTeMaTU4eCKOTr0 aHAIN3a, BOBHUKHOBEHHUS U Pa3BUTHS T€OMETPUH;

YHHUBEPCATbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTEMaTHYEeCKHX PAaCCYXKACHUM, HX
MIPUMEHUMOCTH BO BCEX 00JIACTSIX YETOBEUECKOU JIEATENbHOCTH,

BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO MHUPA.

1.4. Ucnonvzosanue uacos eapuamusnou yacmu OlIIOIT*

Nen\n Mononnumensnuvie 3nanus, | Ne, naumenosanue memuvl | Koauuecmeo ObocHoseanue 6K1I0OUCHUA 6
ymenus uacoe pabdouyio npozpammy

*- NYHKm O(Z)OpMJlﬂel’}’lCﬂ, ecau yacol mpuamueHozZ yacmu ucnojib306daucsb npu pa3pa6oml<e npocpammel.



1.5 Pexomendyemoe konuuecmeo uacog Ha 0C80eHUe NPopammsbl OUCYUNTUHDL .
*  MakcHMaJbHas ydyeOHas Harpyska oOydvaromerocs 285 4acos,

B TOM YHUCIJIC.

*  0o0s3aTenbHON ayUTOPHOM yueOHOM Harpy3ku oOyyatomerocs - 285 yac.

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIIMITJINHBI

2.1. Obvem yuebnoll oucyuniuHvl u 8udbl y4eOHoU pabomul

Bun yue6HO# paboTh O6bem B Tom uncie no kypcam U cemectpam
4acoB 1 xypc 2 Kypc 3 Kypc
1 2 |3ceMm | 4cem | Scem | 6cem
ceM | ceMm
MakcumanbHas yueOHasi Harpyska 285
(Bcero)
O0s3aTenbHas ayaiuTopHast yueOHas 285 58 78 69 80 i i
Harpys3ka (Bcero)
B TOM YHCIIE!
MPAKTUYECKUE 3aHATHS 160 36 48 36 40 - -
KOHTPOJIbHBIE PA0OTHI 17 4 S 4 4 - -
[IpomesxxyTouHas arrecranus B
dbopMe onpenencHus
WHIUBUIYATbHBIX JOCTHXKCHUH
o0OyJaronuxcs, Mo UTOTOBBIM
OTMETKaM 3a CEMECTPHI
Hrorosas arrectanus B popme i i i 5 i i
HK3aMeHa




2.2. TemaTHYecKHUii NJIaH U coJep:kaHue YUeOHOI TucuuIInHbI «MaTeMaTHKa»

HaumenoBanue Ne HaumeHoBaHue TeMbl 3aHATHS, COACPAKAHNE YIeOHOT 0 O0beM | XapaKTepHCTHKA OCHOBHBIX BH/IOB y4e¢OHOM e TeIbHOCTH Yposens
pa3esioB M TeM | 3aHATHS MaTepHaja, NPpaKTHYecKHe 3aHATHSI, CAMOCTOSITe TbHAS 4acoB ofyuaromuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIA) YCBOCHHM
pabora o0y4aromuxcs
1 2 3 4 5 6
Ilepswiii kype (136 u)
Beeoenue. Beoonoe Cooepoicanue yuebHo2o mamepuand 2
nosmopenue. 1-2 MateMaTrKa B HayKe, TEXHHUKE, JKOHOMHUKE, HH(POPMAITMOHHBIX 2 OsHakoMJIEHHE C POJIbIO MAaTEMAaTHKH B HAayKe, TEXHHUKE, JKOHOMHKE,
TEXHOJIOTUIX U HpaKTI/IquKOﬁ NIEeSITENbHOCTH I/IH(bOpMaI_II/IOHHI)IX TCXHOJIOTHAX U HpaKTH‘{eCKOﬁ JCATCIIbHOCTH. 1
’ O3HaKOMIIEHHE C OCIIsIMHA U 3a/la4aMHi U3YYCHHUA MAaTCMAaTHKH ITPU OCBOCHHUH
3agauu Ha 11 HTBI . P
1 pore ' npodeccuii CIIO u cnenmansaocteii CITIO.
Paszoen 1. Cooepoicanue yuebHo2o mamepuand 14
Pazeumue 3-4 Tema 1.1 JleiicTBUTEIbHBIE YHCIIA. 2 BoinonHaTs apudMeTHUecKue JNEHCTBHS HaJ YHCIAMH, coderas
NOHAMUA 0 Yucie. HarypainbHsle, 1iesble ¥ pallMOHaJbHBIC YHCia; CpaBHEHHUE, YCTHBIC I [MCEMCHHRBIC IIPHEMEL,
CpPaBHUBATh YHUCJIOBBIC BBIPAXKCHUS, 2
OprrHeHI/Ie. HaXOJIUuTh omMOKH B npeo6pa303a1—mslx U BBIYHCIICHUAX (OTHOCI/ITCH KO BCEM
IIp.p. IlpumMeps! HA Bce AEHCTBUS C pallMOHAIEHBIME YHCIIAMH. TTYHKTAM TIPOT PAMMBI).
5-6 ParmmonaneHpIe Uncia: 3aMeHa OOBIKHOBCHHOM Ipo0u 2
JIECITHIHOM, ¥ HaoOopoT. [lepuoxn npodw. 3
[p.p. Pemenne mpumepoB Ha Bce ACHCTBHSA C IPOOSIMHU.
7-8 JelicTButenbHple ynciaa. Moyab uucna. 2
[Ip.p. IlpencraBienne nepuoanIECcKON AECITUIHON IPOOH 2
OOBIKHOBECHHOM.
9-10 | Cnoxenue, BEIYUTaHHUE, YMHOKEHHE U JICTICHHUE 2
HppaIOHATHHBIX YHCEIL. 3
IIp.p. [Ipumeps! Ha Bce NEUCTBUS C UPPALIMOHAIBHBIMU
YHCITAMH.
11-12 Tema 1.2. BeCcKOHE4YHO yObIBAKOIIAsA T€OMeTPHYECKAas O3HaKOMHUTBCS C MOHATHEM YHCIOBOH ITOCIIEOBATENBHOCTH, CIIOCO0aMH ee
nmporpeccusi 3aJJaHus], BBIYUCIICHUSIMU €€ YJIEHOB.
r ) (1) 2 O3HAKOMUTHCS C BBIYMCIICHHEM CYMMBI GECKOHEUHOI0 YHCIOBOIO pssaa Ha 2
COMETpHYIECKast POrpeccHs. POPMyITbl N-TO WICHA K CYMMBI MpUMEpe BBIYUCICHHS CYMMbI OCCKOHEYHO YOBIBAIOIICH TI'€OMETPUYECKOI
N-TIEPBBIX YICHOB r€OMETPUICCKOU IIPOTrPECCHUU. IPOrPECCUU.
13-14 | BeckoHe4HO yObIBalOLIasl TEOMETpUUECKas IIPOrpeccus, 2 Pemate 3anaun Ha TIpHMEHEHNE (bopmMyIBI CyMMBI GECKOHEUHO YOBIBAroIIeH
TEOMETPUIECKOU ITPOIrPECCUU.
(dopMyna CymMMBI. 2
IIp.p. Beraucnenue cyMMBbl 4WIEHOB T€OMETPUYECKON
IIPOTrPECCUML.
15 [Mpubmmxennslie BerancieHus. [pubnmkeHHoe 3HaueHne 1 Haxonuth MpHOIMKCHHEIC 3HATCHHA BETUTHH H TOTPEITHOCTH
BEJTMUHMHbI M [IOPEIIHOCTH TIPHOITHKEHHI BBIYUCICHUH (a0COMIOTHAS U OTHOCHTEIIbHA); 1
16 KonTpoasno-nposepounasi padora. IIpumeps! Ha Bce 1 3
JICUCTBHS C IEHCTBUTENHHBIMHU YUCIIAMHU.
Pa3zoen 2. Kopnu u Cooepoicanue yuebHo2o mamepuand 10
cmeneru. 17-18 Tema 2.1. Kopens cTenenn N>1 u ero cBoiicTBa. 2 O3HaKOMUTBLCS C MOHATHEM KOPHS N-H CTENEHH, CBOWCTBAMHU PaJMKaJIOB H C 2
ApudMeTHuecKnii KOpeHb HATYpaJIbHOW CTEIICHU U €ro TPABHITAMH CPABHCHHCM KOPHCH.




CBOfICTBa, N3BJICUCHNUC KOPHA N-i CTEIeHMU.

dopMynHpOBaTh ONIpEAEICHHE KOpHS M CBOiicTBa KOpHEH. Brrmcniares u
CpaBHHMBAaTh KOPHH, JeNlaTh NpPUKHAKY 3HaueHHs KopHs. IIpeobpa3oBbIBaTh

19-20 | Boruncnenue n cpaBHEHHE KOPHEH. 2
o YHUCIIOBBIC H 6yKBeHHLI€ BBIPAXKCHUSA, COACPKAIIUE paJUKaJIbL.
HpeO6pa3OBaHHe BBIPpA}KCHUH, COACPKAIUX PATUKAIIBL. BBINONHATE pacdeTsl Mo (GopMysaM, COAEpIKaIUM PaUKajbl, OCYIECTBIISL
C.p. [IpuMeHeHne CBOICTB KOPHS N-H CTENEHU K BEIYUCICHUIO HeoOXO0IMMBIE TIOJICTAHOBKH H ITPeoOpa3oBaHMUs.
I/IppaHI/IOHaJ'IBHLIX Bpra)KeHHfI. O3HAKOMUTBLCS C IIOHATHEM CTCIEHU C HeﬁCTBHTeHLHBIM IIOKa3aTCJICM.
< HaXOI[I/ITL 3HAYCHUA CTCIICHH, HCIIOJIB3Ys Tpu HGOGXOZU/IMOCTPI
21-22 | Tema 2.2. CteneHb ¢ pAlIMOHAJIbHBIM U JIEHiCTBUTEIBHBIM
HWHCTPYMEHTAJIBHBIC CPEACTBA
NnoKa3aTeJjieM. 3anuceBaTh KOPEHb N-i CTENEHH B BUJE CTENEHH C IPOOHBIM MMOKA3aTENEM U
CrereHb ¢ JII0OBIM LIETIOYNCIICHHBIM TI0Ka3aTesieM, CBOWCTBA 1 Ha060pOT.
CTEIEeHU (HOBTOpeHI/Ie). DopMyHpoBaTH CBOWCTBA CTENEHEH. BEIMUCIATE CTENEHN ¢ palMoHaIbHBIM
OH ernesieHue 1 CBOﬁCTBa CTEICeHH C PAMOHATHHBIM 1 TIOKa3aTeyIeM, A€IaTh IPUKUIKY 3HAUCHUA CTECIICHU, CPABHUBATL CTEIICHU.
p 2 p & HpeO6paSOBHBaTL YHCJIOBBIC H 6yKBeHHBIC BBIpAXKEHUs, COIACPKAIINE
[IOKa3aTEIIEM. CTEIeHH, TIPUMEHSIsl CBOHCTBA.
23-24 | OmpeneneHne U CBOMCTBA CTETICHH C JACHCTBUTEIHHBIM
[IOKa3aTEeJIeM. 2
C.p. [IpeoOpazoBanust BEIpKEHUH, COIEP KAINX CTEHECHH.
25 O0600meHre 1 cucTeMaTH3anust 3HaHUH 110 TeMe «CTereHn U 1
KOPHI».
26 Kontpoabnasi padora Nel no teme «/leiicTBuTe1bHBIE 1
unciaa. CreneHb u eé CBOMCTBAY.
Paszoen 3. Cooepoicanue yuebHo2o mamepuand 10
Cmenennas 27-28 | Tema 3.1. CtenenHasi QyHKIMsI, ee CBOICTBA H rpa UK. 2 Beraucrienne sHaueHRii GYHKIHMH M0 3HAUCHHIO apryMEHTA.
Pyuryus. 29-30 | Tema 3.2. PaBHOCWIbHBbIE YPABHEHHUS U HEPABEHCTBA. Haoggggfeﬂeme HOOACHHS TOUKH HA TPAGHKE 110 €€ KOOpUMHATAM H
PaBHOCHIILHOCTS YpaBHEHHIT 1 HEPABEHCTB, IPE0Opa3OBaHUe 2 Hcnonk3oBaHne CBOKCTB GYHKIMIA [T CPaBHEHNUS 3HAYCHUH CTEMEHEH.
JJAHHOT'O YpPaBHCHMS B YPaBHCHUC — CJICACTBUC. OmpenensiTh paBHOCHIBHOCTh  BBIpRXKEHMH ¢  paaukaigaMu. Pemats
31-32 | Tema 3.3. UppaunoHaabHble ypaBHEHHS. MppallHOHAILHBIC ypaBHEHHA.
HppaunonanbHble ypaBHEHHUS, METOJT BO3BEJCHUSI B KBaJIpaT 2
o0enx yactell ypaBHEHUs], IOCTOPOHHUE KOPHU.
33-34 | Tema 3.4. CucreMbl HPPALMOHAIBHBIX YPaBHeHUH. MeTon 2
3aMEHBL
35 O06001eHre 1 cuCTEMaTH3aLusI 3HAHUH 110 TeMe 1
«ppaunoHanbHble ypaBHEHUS] M METO/BI UX PELICHUS.
36 KonTtponbsnas padora Ne2 no teme «CrenenHast pyHKImsI. 1
HppaunoHajbHble YPABHEHUSI.
Paszoen 4. Cooepoicanue yuebHo2o mamepuand 10
Tokasamenv- nas 37-38 | Tema 4.1. loka3zaTteabHas (pyHKIM, ee CBOIICTBA U rpaduK. O3HAKOMHTBCA C MOHATHEM Tpauka, OMPEACIATE MPUHAICKHOCTE TOUKH
47)/"”(14”}1 HOKa3aT€JII>Ha$I q)yHKHI/IH, CBOﬁCTBa HOKa?)aTeHI)HOﬁ q)yHKHI/II/I, I‘pa(bI/IKy q)yHKHI/II/I Ilo q)opMyne TIPOCTEUIIECH 3aBUCUMOCTHU ONPENCIATH BUI
N 2 ee rpaduka. BeipakaTs 1o GopMyiie oHY HEpEMEHHYIO Yepe3 APYTyo.
l"pa(l)I/IK HOKa3aTEIbHOU (I)YHKHI/II/I. O3HaKOMHTECS ¢ omnpezenenueM QpyHknun, GopMymuposats ero. Haxonuts
Hp.p. HOCTpOGHI/Ie l"pa(l)I/IKOB TNOKa3aTCJIbHbIX (1)yHKIII/II/I. 00I1aCTh OIpe/eNeHus U 00J1aCTh 3HAUCHUH (QyHKIIUH.
39-40 Tema 4.2. IToxa3zaTeJbHBIE YPABHEHHS. 2 Crpouts 1 untath rpaduku Gynxuuil. Mccnenopars Gpyskuum.

IlokasaTenpHOE YPaBHCHUC, MCTOJ] YpPABHUBAHUA HOK%aTeHGI;’I,

O3HaKOMUTHCS C puMepamMu Cl)yHKI_II/IOHaHLHI)IX 3aBUCUMOCTEH B PpeaIbHBIX

10




METO/I BBEJICHNS] HOBOH NEpEMEHHOM.
C.p. Penienne noka3aTenbHbIX ypaBHEHUIL.

41-42

Tema 4.3. Iloka3aTesbHbIe HEPABEHCTBA.

INokazaTenpHOE HEPABEHCTBO, METOJ PEIICHHMS ITOKa3aTEIbHBIX
HEpaBEHCTB.

C.p. Penienne noka3aTenbHBIX HEPABEHCTB.

Tponeccax U3 CMEXHBIX TUCHUIIINH.
Pemath mokazarenbHbIe YpaBHEHUSA U HEPABEHCTBA 110 U3BECTHBIM
aJIropuT™MaM.

43-44

Tema 4.4. Cuctemsbl NOKa3aTeIbHBIX YPABHEHHI U
HEPaBEeHCTB.

CucreMbl TOKa3aTeNbHbIX YPAaBHEHUH U HEPaBEHCTB, METO/L
MIepeMEHHBIX, CcHO0co0 MOJICTaHOBKH.

Pemath crucTeMbl TOKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HEPABCHCTB, UCIOJIb3YsI METOA
3aMEHbI IEPEMEHHBIX, croco6 MMOACTaHOBKH, €1roco0 CIIOKEHHUS.

45

O000111EHE U CHCTEMATH3ALMS 3HAHU 110 TEME
«Iloka3atenbHbIe YPaBHEHHUS, HEPABEHCTBA, CHCTEMbI»

46

Kontpoasnas padora Ne3 mo teme «Iloka3zatenbHas
Gynkuus».

Pazoen 5.
Jozapugmu-
ueckas QyHKYus.

Cooepoicanue yuebHo2o mamepuand

47-48

Tema 5.1. Jlorapupmsr.

Omnpenenenne norapudma, OCHOBHOE JIorapr(pMuueckoe
TOXKIECTBO.

JecATHYHBIC U HATYPAJILHBIEC JIOTAPH(MBL.

[Tp.p. Beruncnenue norapumMoB 110 ONpeAeICHHIO.

49-50

Tema 5.2. CoiicTBa Jjorapn)moB.

OcHOBHBIE CBOIicTBa JIOTapU(PMOB: JIorapu(M IMpOU3BEICHNUS,
sorapu(M 4acTHOro, Jiorapudm creneHu, hopmysa mepexosa.
C.p. [IpumeneHne cBOMCTB 10rapr()MoB K BEIYHCICHUIO
3HAYEHUI BBIPAIKCHUN.

51-52

Tema 5.3. Jlorapudpmuueckast ynkuus, eé cBoiictBa
rpajux.

IIp.p. Iocrpoenue rpadukoB JorapuPMUIECKUX (QYHKIUH.
CpaBHeHHe JI0Tapu(MOB.

53-54

Tema 5.5. Jlorapudpmuyeckne ypaBHeHHsI 1 MeTOIbI HX
peLIeHHu.
C.p. Penienne npocTeimux Jiorapu)MUUECKUX YpaBHEHHUH.

BEIONHATS Ipe0Opa3oBaHus BEIPAXKEHUH, IPUMEHssT (HOPMYJIbI, CBS3aHHEIC
€O CBOMCTBAMU JIOrapH(MOB U OIpE/ICICHUCM.

Omnpenensats 001aCTh JOIIYCTUMBIX 3HAYCHUH JIOrapH(pMHIECKOro
BhIpakeHHs. Pemats npocreiinme sorapugMudeckue ypaBHEHHS.

Beraucnars 3HaueHus (GYHKIUM 110 3HAYEHUIO apryMeHra. OmnpenemsirTs
MIOJIOKEHUE TOUYKH Ha Tpaduke [0 ee KOOPJHHATAM U HA00O0POT.

Crpouts rpaduku sorapudmMudeckux yHKIUiL.

Vcnonb3oBaTh cBOMCTBA (YHKIMH Ui CpAaBHEHHMS 3HAYCHUI Jiorapu(MoB,
PeIIeHUs IPOCTEHIINX JIorTapH(PMHUIECKUX HEPaBEHCTB.

55-56

Tema 5.6. Jlorapudmuyeckne HepaBeHCTBA U METObI MX
pelIeHusi.
[Ip.p. Pemenne npocreimux iorapuMuIecKnx HEPaBEHCTB.

57-58

Tema 5.7. Pemienue norapupMuyecKux ypaBpHeHHil 1
HepPaBeHCTB, CHCTeM YPaBHEHMIl.

Merozp! penienust JorapupMUIecKuX ypaBHEHUH, HEPaBEHCTB,
AITOPUTMBI PEICHHS JIOTapH(PMUIECKIX HEPABESHCTB B

Pemats HOFap]/I(i)MI/I‘ICCKI/Ie YpaBHECHHUA W HEPABCHCTBA 1[I0 H3BECTHBIM
aJropuT™Mam.
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3aBUCUMOCTH OT OCHOBAHUA.

59

O000111EHHE U CHCTEMATH3ALMS 3HAHNH 110 TEME
«Jlorapupmuueckue ypaBHEHUsI, HEPABEHCTBA, CUCTEMBI»

60

Konrtpossnas padora Ned o teme «Jlorapudmuyeckas
Gynkuus».

Pa3zoen 6. Ilpsamvbie
U RAOCKOCMU 8
npocmpancmee

Cooepoicanue yuebHo2o mamepuand

26

61-62

Tema 6.1. IlpenmeT cTepeoMeTpHu. AKCHOMBI
cTepeoMeTPHHU Y HEKOTOPBIe CJIeACTBUS U3 HUX.
CrepeomeTpust Kak pa3zaeri TeOMETPUH, OCHOBHBIC TIOHSATHS
CTEPEOMETPHUH: TOYKA, NPsIMasi, INIOCKOCTh, ITPOCTPAHCTBO.

cDOpMyJ'IPIpOBaTI) 1 NPUMEHATE aKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX.
3HaTh YyCI0BUA CYIIECTBOBAHUSA IIJIIOCKOCTH.

63-64

Tema 6.2. [lapanesbHbIe IPSIMbIe B TPOCTPAHCTBE.
IMapanieTbHOCTH TPeX NPAMBIX.

B3anmHoe pacronoxeHue npsiMbIX B IIPOCTPAHCTBE,
napayiesbHbIE TIPSIMbIE, CBOWCTBO MapaJIeIIbHBIX MPSIMBIX.
[Ip.p. Pemenue 3aa4 Ha napasuiebHbIC IPSIMBIC B
MIPOCTPAHCTBE.

DopMyIMpOBaTh U NPUMEHSATH PU3HAKH B3aUMHOT'O PACIIOJIOKCHUS MPIMBIX 1
TIOCKOCTEH.

Pacrio3HaBaTh Ha YepTeXkax M MOJCISAX pa3jIMYHbIC CIy4ad B3aUMHOTO
PacIONIOKEHUS IPSAMBIX U ITIOCKOCTEH, apryMEHTHPOBATh CBOU CY)KACHHS.

65-66

Tema 6.3. [TapaniensHOCTH NPSIMO¥i 1 NJITOCKOCTH.
Orpenienenye U Npu3HaK napajyieIbHOCTU IPSIMOU U
IUTOCKOCTH.
IIp.p. Pemienue 3aa4 Ha napajijieIbHOCT TPSIMON U
IUTOCKOCTH.

HpI/IMeHHTL TIpU3HAKU U CBOKMCTBA PACIIOIOKEHUS IIPSAMBIX U IJIOCKOCTEH mpu
peuICHNHU 3a1a4.

67-68

Tema 6.4. [TapanieabHOCTh TJIOCKOCTEIH.

Onpenenenre napamieNbHbIX MIIOCKOCTEH, MIPU3HaK
MapaJJIeTIbHOCTH JIBYX IUIOCKOCTEH, CBOMCTBA MapajuIesIbHBIX
INIOCKOCTEM.

DopMyMpoBaTh OIPEACICHNUS, IPU3HAKU U CBOWCTBA MapalIeIbHBIX
TIOCKOCTEH.

69

Tema 6.5. CkpenmBaonmecsi npsiMble.
OmnpeneneHne CKpEUBaIOMNXCS MPSIMBIX, IPU3HAK
CKPEIIMBAIONTIXCS TPSMBIX.

TIpuMeHSTh MPU3HAK U ONPEACICHUE CKPCIMBAOIINXCS IIPSIMBIX ITPU PELICHUH
3a/ad.

70

Tema 6.6. Yrou1 Me:kay NpsiMmbIMHU B IIPOCTPAHCTBE.
Tect o Teme «IIpsiMble B IPOCTPAHCTBEY.

BrmonHsATh TIOCTPOCHHUSA YIJIOB MEXAY IMIPAMBIMH B IIPOCTPAHCTBE IIO
OIUCAaHUIO U paCIlO3HaBaTh UX HA MOJECIIAX.

71-72

Tema 6.7. TeTpasnp u napaJiejenunes.

Omnpezenenue TeTpas/ipa, Hapaienenuneia (BepIuuHbl, pedpa,
IpaHy); M300paKeHHUEe TETPadApa U NapajUIeleIuIea.

[p.p. Iloctpoenne cewenuii Terpaspa 1 napavienenuneaa
TUTOCKOCTBIO.

PemiaTe 3a1a4u Ha BHIYHCIICHHE [€OMETPHICCKHX BEIINIUH.
ITpumeHsATH HOPMYIIBI U TEOPEMBI INIAHUMETPHUH AJI1 PEIIeHUs 3a/1ad.
XapakTepu3oBaTh ¥ H300paXKaTh CEUCHUS.

73-74

O06o0meHne 1 cucTeMaTH3alusl 3HAHUH 110 U3y4EeHHOH TeMe.
KonTtposnsnas padora NeS no teme «IlapannensHocTs
NPSAMBIX H INIOCKOCTEI».

75

Tema 6.8. IlepneHAMKYIAPHBIE PSIMbIe B TPOCTPAHCTBE.
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HepHeHHI/IKyHHpHOCTL MPsAMBIX, HpHMOﬁ U ITINIOCKOCTH,
CBOMCTBa MPAMBIX, ICPHCHANKYJISAPHBIX K IIJIOCKOCTU.

H306pakaTh Ha PUCYHKaX U KOHCTPYHPOBATh Ha MOJEIISX IIEPIICHIUKYISIPEI 1
HAKJIOHHBIE K TIIOCKOCTH.
OmnuckBaTh pacCTOSHHE OT TOYKHU J0 INIOCKOCTH, OT IIPSIMON IO INIOCKOCTH,

76 Tema 6.9. Ilpu3HaK NepreH MKy IAPHOCTH NPSIMOii U 1 MEX/[Y IIOCKOCTSMH, MEK/Y CKPCIMBAIOIIIMI IPSIMBIMH, MEXY
IJIOCKOCTH. IIPOH3BOIBHBIMH (PUTYPAMH B IIPOCTPAHCTBE.
77-78 | Tema 6.10. PaccTosinue 0T TOYKH 10 ILIOCKOCTH. DOopMyIIHPOBATH U JIOKa3bIBATH OCHOBHBIC TCOPEMBI O PACCTOAHHSX (Teopemst
PaccrosHIE OT TOYKH 10 TUIOCKOCTH, OT MPSIMOM JI0 TNTOCKOCTH, CYUIECTBOBAHIA, CBOTICTa).
N306paxats Ha 4epTeKax M MOLEISIX PACCTOSHIUS H 0OOCHOBBIBATD CBOH
PaCCTOSTHHUE MEXTy MapalIeIbHBIMU JIOCKOCTSIMHU. 2 P ——
IIp.p. Pemenue 3anau mo teme «Ilepnennukyinsp u
HaKJIOHHBIC».
79-80 Tema 6.11. Teopema 0 Tpex mepneHANKYJIAPAX (TTH)_ Onpenenars U BEIYUCIATh PACCTOAHUSA B IIpocTpaHcTBe. [IpuMeHaTs GpopmyJisl
Teopema 0 Tpex MEpIeHANKYISIPax 1 00paTHas eil. 2 Y TCOPCMBI TLTAHMMETDHIT JUIT POIICHIA 38712
Y P TTO N3o0paxars Ha PHCYHKAX U KOHCTPYHPOBaTh Ha MOMEISX YIJBL MEXIY
P-p. FECHICHAC 33121 Ha TIPUMCHCHWC : HPSIMOIT U IIOCKOCTBIO H 000CHOBBIBATH IIOCTPOCHHE.
81-82 Tema 6.12. Yroa MEKITY IlpﬂMOifl U IVIOCKOCTBIO. 2 DopMynpoBaTh OIPEIEIEHUs, IPU3HAKU U CBOWCTBA IEPIEHAUKYIIPHBIX
OHpeHeHeHHe yr_]'[a Me)Kﬂy HpﬂMOﬁ M IUIOCKOCTBIO, TIJIOCKOCTEH, AIBYI'PAHHBIX U JIMHEUHBIX YTIIOB.
W300paeHHe yIIa MeskIy IPSMOii H TIIOCKOCTHIO. BEIMONHATS [IOCTPOCHHS YINIOB MEXIY IUIOCKOCTSMU IO OIHCAHHIO U
o PACIIO3HABATH HX HA MOJCILIX.
Hp.p. Pemenne 3a1a4 Ha yroa MExKy MPSMO¥ U MIIOCKOCTBIO. TTpUMEHSTH TCOPHIO LI 00OCHOBAHNUS IOCTPOCHUH M BHIYHCICHUMN.
83-84 | Tema 6.13. JIByrpanHbiii yroJ. JInHeiinbiii yroJ ApryMeHTHPOBATh CBOM CY/KJICHHUS O B3AHMHOM PacIONOKEHUH
JIBYTPAHHOIO YIJIa. 2 HPOCTPaHCTBCHHBIX (QHTYD.
Pemenne 3aa4 Ha HAXOKACHUC yIJila MCXKAY IJIOCKOCTAMU.
Tema 6.14. [Ipu3Hak nepneHIMKYJISAPHOCTH IBYX
85 IJI0cKocTel. [leprnenMKyIsIpHOCTh IIOCKOCTEN! 1
OIPCACIICHUC, MPU3HAK.
86 KonTtpoasnas padora Ne6 no teme «IlepneHanKyJIsIpHOCTD 1
NPSAMBIX H INIOCKOCTEI.
Paszoen 7. Cooepoicanue yuebno2o mamepuaia. 38
OcHogvl mpueono- 87 Tema 7.1. Panuannast mepa yraa. UsyunTs paguaHHbii METOJ M3MCPCHHS YINIOB BpAallCHMA M MX CBASE ©
Mempuu. PajuanHas Mepa yIia, rpagycHas Mepa yriia, IepeBoy] rpajgycHoi Mepoil. 1306paxars yIIIbl BPAILICHIS HA OKPYXXHOCTH, COOTHOCHTB
. . 1 BEIIMYUHY YITIa C €T0 PACIIOIOXCHIECM.
paauaHHOU MEPLI B IpaayCHYIO, IEPEBOA I'palyCHONU MCPhLI B
paauaHHYIO. DopMyIpPOBATh OIPEICICHNS TPUTOHOMETPUIECKUX (PYHKIHI IS yIIIOB
88 Tema 7.2. [10BOPOT TOYKH BOKPYT HAYAIA KOOPIAHHAT. [OBOPOTA U UL OCTPBIX YIJIOB IPSIMOYTOIBHOTO TPEYTOIBHUKA H OOBICHAIT
Ip.p. TlocTpoeHue TOYEK EAMHUYHON OKPYKHOCTH, 1 X BIAHMOCBA3D-
noNy4eHHBIX oBopotoM Touku P(1;0) Ha yron 6.
89 Tema 7.3. OnpenesieHne CHHYCa, KOCHHYCA, TAHT€HCA U 1
KOTaHTI¢HCa yrJjia.
90 Tema 7.4. 3HaKkH CHHyca, KOCHHYCAa ¥ TAHTeHCA 1O 1
KOOPAUHATHBIM Y€TBEPTHAM. [IpuMEHATE OCHOBHBIE TPUTOHOMETPUYECKME TOXKIECTBA U BLIYUCIEHUS
91-92 | Tema 7.5. 3aBHCHMOCTb MeKIy CHHYCOM, KOCHHYCOM, 3HAYCHHH TPUTOHOMETPUIECKHX PYHKIIHI IO O/IHOH U3 HAX.
TAHT€HCOM U KOTAHI'€HCOM O/ITHOI'0 M TOI'O K€ yIrJia. 2

pr Pemenue TPUTOHOMCTPUYICCKUX 3aJial.
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93-94

Tema 7.6. TpuronomeTpnueckune TOkK1€CTBA.
Cnoco0bl 10Ka3aTeJILCTBA TOMKAECTB.
Mp.p. [IpeoOpa3oBaHus TPUTOHOMETPUICCKUX BEIPAKCHUI.

95

Tema 7.7. CuHyc, KOCHHYC, TAHTEHC M KOTAHT€HC YIJIOB 0
u -06. IloBopor Touku Ha yron 6 u -6, (opmyisl cuHyca,
KOCHHYCa M TaHreHca yriioB 6 u -0.

96

Tema 7.8. ®@opMybI CJI0KEHHSI.

(popmyIbl cHHYCA M KOCHHYCA CYMMBI IBYX YIJIOB, ()OPMYJIBI
CHHYCa ¥l KOCHHYCA Pa3HOCTH apryMCHTOB).

Ip.p. Ilpumenenue GpopmMyIt CIOXKEHHUS K TPe0Opa30BaHHIO
TPUTOHOMETPUYECKHX BBIPAKECHHH.

97-98

Tema 7.9. CuHyc, KOCHHYC M TAHTeHC ABOIHOIO yIJia.
(Popmynbl 1BOWHOTO apryMenTa, (OpMYIIbl TOHIKEHUS
CTCIICHH).

[Ip.p. Ilpumenenue GpopMy:1 TBOIHHOTO aprymMeHTa K
IpeoOpa30BaHUIO TPUTOHOMETPUYECKNX BBIPAKCHHUH.

99-100

Tema 7.10. ®opmyJibl IpUBeIEHHUS .
[Ip.p. Ilpumenenue Gpopmy:t mpuBeneHNs K MPeoOPa3OBAHUIO
BBIPAXKEHUIL.

101-
102

Tema 7.11. Cymma u pa3nocts cuHycoB. CymMMa H pa3HOCTb
KOCHHYCOB.

IIp.p. IIpeoOpazoBanue CyMMBI X pa3HOCTH
TPUTOHOMETPUUECKHUX (PYHKIMI B IPOM3BEICHHE.

103

O000111eHE U CHCTEMATHU3aLMs] 3HAHUH 110 TEME
«Tpuronometpuueckre GopMyIIbi».

104

KonTtposnbsnas padora Ne7 no teme «Tpuronomerpuyeckne
dpopmyan».

W3yunts OCHOBHBIE (DOPMYNIBI TPHTOHOMETPHH: (OPMYIBI  CIOKEHHS,
YIBOCHHS, IIpeoOpa3OBaHUS CyMMBI TPUTOHOMETPHYECKHX (YHKIUH B
IIPOH3BE/ICHHE U IIPOM3BEJCHHS B CyMMY U IIPUMEHSATH IpPU BBIYHCICHUH
3HAYCHHS TPHTOHOMETPHUYECKOTO BEIPAXKEHUS H YIPOIICHHS €ro.

O3HAaKOMUTBCS CO CBOMCTBAMH CHMMETPHU TOYCK HA CIUHHYHON OKPYKHOCTU
U IPHMEHSTH UX JJIL BBIBOJA (hOPMYJI IPHBECHU.

105-
106

Tema 7.12. YpaBHeHue coS X = a.

ApkkocuHyC 4HcIa, ypaBHEHUE c0S X = a mpu a= -1; 0;1, obmas
(opMyna KOpHEH ypaBHEHHs COS X = a.

[Ip.p. Pemenne npocTeHIINX TPUTOHOMETPUYECKUX YPABHEHUIA.

107-
108

Tema 7.13. YpaBHenue Sin X = a.
ApKCHHYC YHClia, ypaBHEHHUE Sin X = a (JacTHbIE ciydan),
dopmyna KopHeil ypaBHeHHs SN X = a.

109-
110

Tema 7.14. YpaBuenue tgX=a.

ApkTraHrenc uncia, ¢GpopMmyna KOpHEH ypaBHEHHS

tgx=a.

IIp.p. Pemenne TpUroHOMETPUUECKUX YPAaBHEHUM, CBOASIIIXCS
K IIPOCTEUIINM.

O3HAKOMUTHCS C IIOHATHEM OOPATHBIX TPUTOHOMETPUIECKUX ()YHKIUH,
W3y4nTs onpe/eneHus apKCUHyca, apkKOCHHYCa, apKTaHIeHCa YHCIa,
(opMyIHpoBaTh UX, H300paKaTh Ha SAMHUIHOH OKPYXKHOCTH, IPUMEHSTH IIPU
PEIICHUH ypaBHEHHIL.
Pemate o opMyaaM H 10 TPUTOHOMETPHIECKOMY KPYyT'y IIpoCTeHime
TPHTOHOMETPHUYECKHE yPABHEHHUSL.
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111-

Tema 7.15. TpuronomeTpuyecKkue ypaBHeHHs1, CBOASIIMECS

112 K aJredépanyecKuM MeTOJI0M 3aMeHBI. . N
y 6 _ 2 HpI/IMeHHTL 06].[1]/16 METOAbI PEHICHUSA YPABHECHUN (HpI/IBe,I[eHI/Ie K JJUHEUHOMY,
paBHeHI/IH’ CBOZAIINECA K KBaﬂpaTHBIM u Hpo HO KBaJApaTHOMY, METOJ PA3JI0KCHU Ha MHOXHUTEIIN, 3aMCHBI HepeMeHHOﬁ) npu
PpallMOHAJIbHBIM C IMMOMOMIBIO 3aMCHbI IICPCMCHHBIX. pELIeHHH TPUTOHOMETPHYECKUX YPaBHEHUH.
113- | Tema 7.16. OgHOpoAHBbIE TPUTOHOMETPHUYECKHE YPABHEHUS
114 U MeTOIbl UX pPelleHus. )
IIp.p. Pemienne oHOPOAHBIX TPUTOHOMETPUIECKUX YPaBHEHUN
| u Il crereny.
115 Tema 7.17. YpaBHeHusl, periaeMble pa3JjiokeHUeM JeBOi 1
YACTH HA MHOKUTEJIH.
116 O000111EHE U CHCTEMATH3ALMS 3HAHU 110 TEME
«TpuroHoMmeTpuuecKre ypaBHEHUS. 1
C.p. PenieHue TpuroHoMeTpuuECKUX YpaBHEHUH.
117 Tema 7.18. O6nacTh onpeaeseHusi, MHOKeCTBO 3HAY€HMIH
TPUTOHOMETPpHYECKUX pyHKIMIi. 1
[p.p. HaxoxxaeHne obmacTy orpeesieHus 1 MHOKECTBA
3HAYCHUH QYHKIUH.
Tema 7.19. YUéTHOCTH, HEYETHOCTD, NepUOANYHOCTH O3HaKOMUTBCS C HOHATUEM HENpPEPLIBHOH NEpHOAMYECKOH  (yHKIUH,
118 TPHrOHOMETPHYECKHX (l)yHKIII/lﬁ (nepno;[ (bYHKIII/II/I (opMyIHpOBaTH CBOMCTBA CHHYCA U KOCHHYCA, CTPOMTh UX IpaduK.
o o ! 1 O3HAKOMUTLCS C TIOHATHEM TapMOHUYECKUX KolcOaHuii u nmpuMepaMu
HaUMCHBIINY OJOXKUTCIbHBIN HepHOH)' TapMOHHUYECKUX KoJIeOaHmit JJIs1 OIKMCaHUA ITPOLECCOB B Cl)l/l3I/IKe U JIpyrux
Tect o Teme «CBoicTBa (PYHKIHI». 0GJIACTSIX 3HAHHAL.
119- Tema 7.20. (I)yHKIlI/IH Yy = €OS X, eé cBOMCTBA N rpaq)mc. (bOBHaKOMI/ITI)CH cv MOHATHEM  Pa3pBIBHOM nepuonw{eCKOﬁ(b GbyHKIMH,
. %) - + OpPMYJIMPOBATh CBOMCTBA TAHI'€HCA U KOTAHI'€HCA, CTPOUTH UX I'PAPUKH.
120 HE'p HOCTpOGHI/Ie l"pa(bI/IKOB (I)YHKHI/II/IVy coSx +a, 2 IIpumensTs CBOICTBa dyHKIMI IS CpaBHEHHS 3HAYCHHUH
y= Kcos x ¢ nomompio HpeO6pa3OBaHHH' TPUTOHOMETPUIECKUX byHKIWMIA, TSt peleHus MpocTeHmx
121- | Tema 7.21. ®yuxkuus y = Sin X, ee cBoiicTBa U rpaduk. TPHTOHOMETPHIECKHX yPABHEHHH.
122 pr HOCTpoeHI/IG l"pa(l)I/IKOB (byHKHI/Iﬁ y = Sln X + a, 2 BrmonusaTe HpeoGpamBaHne rpa(:l)PIKOB.
y = Ksin x ¢ nomoIiio npeodpa3oBaHuii.
123- | Tema 7.22. ®ynknus y = tg X, ee cBoiicTBa U rpaduk.
124 I'paduaeckuii ciocod pemeHns: TPUrOHOMETPHIECKIX 2
YpaBHEHHUI U HEPABEHCTB.
125 Pemenne TpuronoMeTpuiecknx ypapHeHnuii. OToop KOpHeH. 1
126 KonTtpoabsnas padora Ne 8 no reme «Tpuronomerpuyeckue
ypaBHeHus. Tpuronomerpnieckue GyHKIHMH YUCI0BOI0 1
apryMeHTa».
Paszoen 8. Cooepoicanue yuebHo2o mamepuand 10
Onemenmut 127 Tema 8.1 Komonnaropuka. IlpaBuiio npousBeaeHusl. 1 WsyanTh  mpaBWta  KOMOMHATOPHKM W NPUMEHATh TPH  PCIICHHH
KOM6uHam0' KOM6I/IHaTOpHI)IX 3ajad.
128 Tema 8.2 HepeCTaHOBKH' Pemenue 3a1a4. 1 Pemiate KOMOMHATOpHBIC 3aJlaud  METOJOM TIepedopa ¥ 0 IpPaBHILy
PUKu. 129- Tema 8.3. KomOunatopuka. Pazmemenus. ®opmyia 2 YMHOKEHH.
130 HAXO0XKACHUA YUCJIA pa3MemeHnii. O3HAKOMUTBCS € IOHATHAMH KOMOUHATOPUKH: Pa3MEIICHUSMH, COYCTAHHIMH
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Pa3mennieHusl ¢ MOBTOPEHHUSIMH. U IIepecTaHOBKaMU ¥ (hOPMYIaMH JUIS HX BEYHCICHHUS. 3
131- | Tema 8.4. Coueranusi u ux cBoiicrBa. @opmy.ia noac4yéra 5 S;T:[;TI;?{T;OKHH cgsgiiiﬂgipn‘i‘gdﬁi , alg‘l{ . BEITHCIICHHA  PA3MEIICHHH,
132 4HC/IA COUeTAHMIA. Osunaxomuthbcs ¢ Gunomom Hprotona.
133- Tema 8.5. bunom HoroTona. Pemenue 3aga4y Ha nepeodop 2 Pe]léaTb NpaKTUYEeCKHE 3aJa4d C MCIOJb30BAHUEM IIOHATHH U IpaBUII
134 BapHaHTOB. KOMOMWHATOPUKH.
135 [Ip.p. Pemenne koMOMHATOPHBIX 3a/1a4 HA pa3MeLICH, 1
COYETaHNs], IePECTaHOBKH.
136 KonTtponsnas padora Ne 9 o teme: «jieMeHTBI 1
KOMOMHATOPHUKHY.
Bmopoit kype (149 u)
Paszoen 9. Cooepoicanue yuebHo2o mamepuand 12
Onemenmul meopuu 1-2 Tema 9.1. CoObITHs: CiydaiiHbIe, JOCTOBEpHBIE, HEBO3MOXKHEIE, 2 3
eepostmHocmeltt u paBHOBO3MOXKHBIE. KomOuHanuu cobsrruii. [IpoTuBOIOI0KHOE IT/I;};;PS; OKS;;;T;Z;;);SSEES;HGHMe BCPOATHOCTH, CBOUCTBA BEPOATHOCTH,
mMamemamu-4ecKou coObITHE. '
cmamucmuKku. 3-4 Tema 9.2. BepositHOCTD COOBITHS. 2 PaccMoTpeTs mpuMepsl BEIYKMCIIEHNS BEpOosTHOCTEH. Pemats 3agaun Ha
[1p.p. Pemenne 3aa4 Ha onpezeeHre BEPOITHOCTH COOBITHSL. BBIYHCIICHHE BEPOATHOCTEH COOBITHIL.
5-6 Tema 9.3. CioxeHne BEpOsITHOCTEH. 2
Ip.p. Pewenne 3a7a4 ¢ HCHOIb30BAHUEM KOMOMHATOPHBIX O3HAKOMHUTBCS € IIPE/ICTABICHUEM YHCIIOBBIX JAHHbBIX M HX
(l)OpMyn YyCJla COYETAHUM. XapaKTepuCTUKAMU.
7-8 Tema 9.4. HezaBucumble COOBITHS. Y MHOKEHHE BEPOSITHOCTEH.
Pemats TIPAKTUYICCKUEC 3aJa41 Ha 06pa60TKy YHCJIOBBIX JaHHBIX, BBIYUCICHHUC
Ip.p. Pemenne 3a1a4 Ha HAXOXKJICHUE BEPOSTHOCTH JIX XapAKTEPHCTHK.
TIPON3BEACHHS HE3aBHCUMBIX COOBITHH.
9-10 Tema 9.5. Cnyqaiinpie BenmuauHbl. [IpeacTaBieHre TaHHBIX B 2
Buze TabnuL, nuarpamm, rpadukoB. CtaTHCTHIECKas
BEPOSTHOCTB.
11 O06o0meHre 1 cuCTEMaTH3ALMsI 3HAHUH 110 TeMe «DJIEMEHTHI
TEOPHH BEPOSITHOCTEH 1 MaTEMaTHIYECKOH CTATUCTUKI. 1
12 K. p. Ne 10 mo Teme: «eMeHTbI TEOPHU BEPOSITHOCTEH 1 1
CTATHCTHKUY.
Pazoen 10. Cooepoicanue yuebHo2o mamepuand 20
Koopounamur u 13 Tema 10.1. [TonsiTHE BeKTOpa B IPOCTPAHCTBE. 1 O3HAKOMHUTECS € OHSATHEM BEKTOPA.
8EKMOPbI. BexkTopbl, MOynIb BEKTOPA, PaBEHCTBO BEKTOPOB, .
I/IBy‘II/ITB CBOMCTBA BEKTOPHBIX BECJIIMYWH, IIpaBUJIa PA3JI0KEHUSI BEKTOPOB B
Hsuorcerus. KOJLTMHCAPHBIC BEKTOPDI. TPEXMEPHOM IIPOCTPAHCTBE, IpaBHUIa HAXOXKAECHUS KOOpAMHAT BEKTOpa B
14 Tema 10.2. Cnomeﬂue, BbIYMTAHUE BEKTOPOB. 1 NIPOCTPAHCTBE, IIPaBUIIa IEHCTBUN C BEKTOpaMH, 3aJaHHBIMU KOOpANHATAMH.
CymMa ¥ pa3HOCTh BEKTOPOB C IMIOMOIIBIO MTPABIIIa M3yunTh nexapToBy CHCTEMY KOOPAMHAT B IPOCTPAHCTBE, CTPOUTH I10
tpeyrom I 1 wroroyTO I A AT O A O, ST, onpUT o
15 TeMa 10‘3‘ YMHOH(eHHe BeKTOpa Ha 4YUCJI0. 1 HpI/IMeHHTB TEOPHUIO IIPU PEIICHUHU 3a1a4 Ha [[eﬁCTBPISI C BEKTOpaMH.
16 Tema 10.4. Komnunanapusie BekTopsl. IlpaBuiio 1 V3y4nTh CKaIsPHOE POM3BEICHHE BEKTOPOB.
napaJjuiesienunena.
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OHPGHCJICHI/IG KOMIUTAHAPHBIX BEKTOPOB, IIPAaBUIIO
TapaJuiejacnuIcaa,

17

Tema 10.5. Pa3ziio:kenue BeKTopa mo Tpém
HEKOMILIAHAPHBIM BEKTOPaM.

18

pr Pemenue 3aa4 110 TeMe: «BCKTOpH B IIPOCTPAHCTBEC».

19-20

Tema 10.6. [IpsimoyrosibHasi cucTeMa KOOPAUHAT B
npocTpancTee. Koopannatsl BexTopa.

Ip. p. «ITocTpoeHne TOUYKK ¥ BEKTOPA MO 3aJaHHBIM
KOOpJIMHATAM.

21

Tema 10.7. [AeiicTBUS C BEKTOPAMU, 3aJaHHBIMH
KOOPJMHATAMH.

22

Tema 10.8. Yroa mexay AByMsi BeKTOPaMH B TPOCTPAHCTBE.

23-24

Tema 10.8. CBs3b Mesk1y KOOPAMHATAMH BEKTOPOB U
KOOPAMHATAMHU TOYEK.

IIpocreiimme 3a1a4u B KOOPAMHATAX.

[Ip.p. Pemienue npocreifiunx 3ajad B KOOpIAWHATaX.

25-26

Tema 10.9. CxasisipHoe Ipou3BeieHNEe BEKTOPOB M €ro
CBONiCTBA.

[Ip.p. Pemenne 3aa4 Ha CKaJIsipHOE ITPOU3BEICHIE BEKTOPOB,
BBIYHCIICHHE YITIa MEXKAY BEKTOPaMH.

27-28

Tema 10.10. BeruuciaeHue yriia Meskay CKpeliBaOIIMHCS
NPSMBIMH, NPSIMOIA M INIOCKOCTHI0. Penrenne 3anay.

29-30

Tema 10.11. 'eomeTpuyeckue mpeodpa3oBaHust
MPOCTPAHCTBA. NMapa/IeJIbHbIH NepeHoc, CHMMeTPHSI.
IIp.p. Pemienue 3anau no teme «JBUXKEHUSI».

31

Pemenue 3a4a4 110 TeMe: ((MCTO,H KOOPJAWHAT B IPOCTPAHCTBEC».

32

Kontposnbsnas padora Ne 11 mo teme: «Koopouname: u
6€KMOpPbL 6 NPOCHIPAHCHIGE.

ITpuMeHSTh TEOPUIO IIPH PELICHUH 3a]ja4 Ha JeHCTBHS C BEKTOPaMH, Ha
KOOPJMHATHBII METOJ, Ha IPUMEHEHNE BEKTOPOB [l BEIYUCICHUS BEIMYUH
YIJIOB U PACCTOSHHM.

Paszoen 11.
Mmnoeoepannuku,
naowWaos ux
nogepxHocmu u
00vém.

Cooepoicanue yuebHo2o mamepuand

33-34

Tema 11.1. [Tonsitre Muororpannuka. Ilpusma. IIp.p. Pemenue
3a]1a4 HAa HAXOXK/ICHHE JJIIEMEHTOB IPH3MBI.

35-36

Tema 11.2. TIpsimas npusma. [Tnomans 60KoBO# 1 ONMHON
noBepxHocTH. [IpaBuibHas npusma.

37-38

Tema 11.3. Tlapamenenunes;, CBOWCTBO €ro rpaHeil u
JMaroHaJei.

IIp.p. Pemienune 3aga4 Ha UCHOIB30BAaHUE CBOWCTB
mapaJuIeyeuea.

39-40

Tema 11.4. TIpsimoyronbHbIil napaenenunen. Teopema o
JUIMHE INaroHAJIM NPSIMOYTOJIBHOTO TapaJuleNenune/a.

OnucelBaTh ¥ XapaKTEPHU30BaTh pa3IUYHbIE BUIBl MHOTOTPaHHUKOB,
MePeYHCIAITh HX 3JIEMEHTHI U CBOHCTBA.

W306pakaTh MHOTOTPaHHUKY H BBHINOJIHATH IIOCTPOCHHS HA U300PaXKCHHUSAX U
Ha MOJIEJIIX MHOTOT PAHHHUKOB.

BpMUCHATE NUHEHHBIE OJIEMEHTHI ¥ YINIBL B IIPOCTPAHCTBEHHBIX
KOH(UTYpanusx, apryMEeHTHPOBATh CBOH CY>KICHUSL.

CTpouTs IpocTeiime cedeHus Kyba, IpU3MBL
ITpuMeHsTh (HaKThl U CBEACHUS U3 IUIAHUMETPUH.
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41-42 | Tema 11.5. Brruucnenue miomaan NOBEPXHOCTH U 00bEMa 2 2
HpﬂMOerHLHOrO HapaJ‘U‘IeJ‘ICHI/IHeI[a H ero qaCTeI‘/'I. XapaKTepI/ISOBaTI) u 1/1306pa>1<aT11 CEUCHUS, paszeepmkKku MHO202PAHHUKOS,
” o > BBIYUCIATH IUIOIAAN ITOBEPXHOCTEU.
43-44 TeMa 11‘6' O6T)eM pr{MOI/I U HaKJIOHHOH HpI/I?’MLI' Hp‘p' 2 I/I306pa>1<aTL OCHOBHBIE€ MHOTOTPaHHUKH U BBINIOJIHATE PUCYHKH 110 YCJIIOBUAM 2
Penrenue 3amau Ha mprMeHeHHE GOPMYITBI 00BEMA IPH3MBIL. 3ajad.
45 Pemenne 3amad no reme: «IIpusma. IloBepxHOCTE U 00BEM 1
O3HAKOMHTBCS C TTOHATUSIMH IIomaayu u 06’I)CM£‘1, aKCHOMaMH U CBOMCTBAMH. 3
TIPU3MBI»
46 KonTtpoasnas padora Ne 12 no teme «IIpusma. 1 3
IloBepxHOCTH M 00BEM MPU3MBIY.
47-48 | Tema 11.7. Ilupamuna. IlocTpoeHne mipamMuipl U €€ IIIOCKUX 2
cedyeHHl. PerieHne 3a1a4 Ha HAXOXKICHUE SIIEMEHTOB CrponTs npocTeliiue cedeHns MHpaMHakL. 1
HpI/IMeHHTL (baKTLI " CBE€ACHUS U3 IINIAHUMETPUH.
HI/IpaMI/I’HLI' O3HAKOMHTBCS C TTOHATUSIMH IIomaau u 06’I)CM£‘1, aKCHOMaMH U CBOMCTBAMH.
49-50 Tema 11.8. HpaBI/IJ'ILHaH npaMuya. HpaBI/IJ'Ia IIOCTPOCHUA 2 Pemars 3ajmaun Ha BBIYMCIEHHE IUIOM[Afed IUIOCKHX (UIyp, HNpUMeHss
1/1306pa>i<eH1/1>1 ApaMU/JIbI. Penrenne 3amay Ha HAXOXKICHUE COOTBETCTBYKOLIME QOPMYIIB 1 ‘baKTBé U3 IIAHUMETPHH. 2
~ I/IBy‘II/ITL TEOPEMBI O BBIYHUCICHUU OOBEMOB IIPOCTPAHCTBEHHBIX TEJI, PEIIATh
AIIEMEHTOB MMAPAMHUIBI ¥ TIOCTPOCHHUE CCUCHHUH TTHPaMUJIBI ST K IpHMeHEHE (MY BIMHCIEHH 0GHEMOB.
IIOCKOCTAMMU. W3yunTh (HOpMYJIBI ISl BEIYHCIICHHS IJIOIIA/el TTOBEPXHOCTEH
51-52 | Tema 11.9. IToBepxHOCTH IMpamMubl. Teopema o OOKOBOM 2 MHOTOrPaHHHUKOB.
HOBerHOCTI/I HpaBHJ‘ILHOﬁ HI/IpaMI/II[LI. PeHIeHI/Ie 3aILa‘l Ha Pemate 3ala4d HA BBIYHUCJICHHUC HHOHlaﬂeﬁ TIOBEPXHOCTHU MMPOCTPAHCTBEHHBIX 2
o TCIIL.
HAXOXKICHUE TUIOMIA M ITOJIHOW TOBEPXHOCTH MUPAMUJIEI.
53-54 | Tema 11.10. PaBHoBemukue Tena. OOBEM MUPaMUJIEL. 2 2
[p.p. Pemenne 3amau Ha BeIYHCICHUE 00BEMA MUPAMUIEI.
55 Tema 11.11. Vceu€Hnas mupamuma. 1 1
56 Tema 11.12. [IpaBuibHBIC MHOTOTPAHHUKH (TETpasdap, KyO, 1 1
OKTadIp, JOACKAIAP U UKOCAIP).
57 Penienue 3a1a4 Ha NpaBUWIBHYIO IUPaAMULY. 1 2
58 KonTtpoasnas padora Ne 13 no teme: «I[Iupamuna. 1 3
IoBepXHOCTH U 00BEM MUPAMUBI».
Pa3zoen 12. Tera u Cooepoicanue yuebHo2o mamepuand 20
Nn0GEePXHOCMU Tema 12.1. Hunuanp. CeueHus MUTHHIPA IIOCKOCTIMH. 2 O3HaKOMHUTECS C BHJAMH Tell BpAIIeHHUs, (POPMYINPOBATE MX OIpENECICHUS U 2
epawyenus. 59-60 | Ilp.p. Pemienue 3aau Ha HAXOXKACHHUE JIEMEHTOB [FUIMH/IPA. CBoHCTEA.
” XapaKTepI/ISOBaTI) u I/I306pa)KaTL TeJ1a BpalllCHUsA, UX Pa3BEPTKU, CEYCHUS.
61-62 TeMa 12'2' H‘HOIHaHL HOBerHOCTH HH‘HI/IHHpa' O6LeM 2 Pemate 3a/la4yy Ha IIOCTPOCHUE Ce‘{eHPlI\/’I, Ha BBIYHMCJICHHUC IJIMH, paCCTOHHHﬁ, 2
HWJINHAPA. Pemenue 3a1a4 110 TCM¢c. yrioB, momanei. IIpoBoauTe noKka3zaTenbHBIE PACcCYKICHUS IPH PEIICHUH
63-64 | Tema 12.3. ITonsrue koHyca u ero sneMeHToB. CeueHue KoHyca 2 sanad.
NAOCKOCSMU YCeL[eHHblﬁ KOHyC I/I306pa>1<aTL OCHOBHBI€ KPYTJIBIE T€JIa U BBIITOJIHATE PUCYHOK I10 YCIIOBHUIO 2
' ' 3aJa4u.
Ip.p. Pemienne 3a1a4 Ha HAXOXKICHHUE JICMEHTOB KOHYCA. Pemath 3a1a4u Ha BEIYMCIIEHHE IUIOMIA/IEl TOBEPXHOCTH U 00BEMOB KPYTJIBIX
65-66 | Tema 12.4. [Tnomans nmoBepxHocTH KoHyca. OOBEM KOHYcCa. 2 TelL 2
PCHICHI/IG BaILa‘l 10 TEME cDOpMyJ'IPIpOBaTL TEOPEMBI O CCEUYCHUHU IIapa IIJIOCKOCTBIO U O INIOCKOCTH,
KacaTelbHOH K cdepe.
67-68 TeMa 12'5' C(i)epa u map' ypaBHeHHe C(bepbll B3aI/IMHOC 2 HpI/IMeHHTL CBOIiCTBa CUMMETPHUU IIPU PEUICHUH 3a/lad Ha TEJia BpallCHUsS, HA
pacronoxeHue chepsl U IWOCKOCTH. KacamenvbHas naockocmo KOMOUHAIIHIO TeJl. 1

K cihepe.

I/I306pa>1<aTL OCHOBHBI€ KPYTJIBIE T€JIa U BBIITOJIHATE PUCYHOK I10 YCIIOBHUIO
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69-70 | Tema 12.6. [Tlmomans chepsl. O6bEM mapa. Pemenne 3amad mo 2
TEMe.
Tect o Teme «Cdepa, map».
71-72 | Tema 12.7. ITogoGue tei. OTHOIIEHUS IUIOMIAIEN 2
ITOBEPXHOCTEH 1 00HEMOB MTOTOOHBIX TEI.
73 Kontposabnas padora Ne 14 no teme: «Tena epawjenusn». 1
74 Tema 12.8. BrimcanHas u onricaHHAast IPU3MBL. 3a/1a4d Ha 1
TIPU3MY | IWITHHIIP.
75 Tema 12.9. Bnricannas u onricaHHast MAPAMUIEL. 3a1a4d Ha 1
KOHYC ¥ TUPAMUJY.
76 Tema 12.10. KomOunHanmy e BpalieHus: MWIKHAPA W KOHYycCa. 1
77 Tema 12.11. llap (cdepa), BircanHble B Ky0, KOHYC, LIFIMHIP. 1
78 Tema 12.12. Illap (cepa), omicanHble 0KONIO KyDa, KOHYCA, 1

HWJINHAPA.

3aJIaui.

[y

PRk -
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Paszoen 13. Hauana
mamemamuyec-
K020 aHnanusd.

Cooepoicanue yuebHo2o mamepuand

44

79

Tema 13.1. TIpemen urcaoBON OCIEOBATEIFHOCTH.
HenpepsiBHOCTD (QyHKIIHH.

80

Tema 13.2. Onpenenenne npousBognoi. Ipenen Gpynkuuu B
Touke. HaxoxeHne npon3BoIHOH 110 OTIPEAEIICHHIO.

81-82

Tema 13.3. [Ipon3BoaHas creneHHoi GyHKIMN.
[Ipon3BonHas creneny, Mpou3BoAHAS KOPHSI, PON3BOIHAS
YHCIIa, TIPOM3BOAHAS IMHEWHO-CTENEHHOH () yHKIINH.

83-84

Tema 13.3 IIpaBuna nuddepeHnpoBaHHS.
Haxoxxnenne npon3BogHON CyMMBI, Pa3HOCTH, ITPOU3BEACHUS 1
YacTHOTO (PYHKIHH.

85-86

Tema 13.4. Mexann4ecKuii cMbICJT IPOU3BOAHOM. [1p.p.
Penrenue 3amay HaXOXKACHUS CKOPOCTH U YCKOPSHHUS TS
Tporiecca, 3aaHHOTO POPMYITOH.

87-88

Tema 13.5. [Ipon3BoaHbIe OCHOBHBIX JIEMEHTAPHBIX
(yHxumii.

(TTpon3BOAHAS TTOKA3ATENBHOM, JIOTapru(MUIECKOI
TPUTOHOMETPUUYECKUX (PYHKIMK).

89-90

Tema 13.6. IIponsBoanas ciaoxHoii Gpynxumn. Haxoxnenue
MIPOM3BOIHBIX C MPUMEHEHHEM NPaBWII I depeHITPOBaHUS 1
TaOJIMIBI TPOU3BOJIHBIX.

91-92

Tema 13.7. l'eomeTpuyecKuii CMbICT TPOM3BOIHOIA.
YpaBHeHMe KacaTeJbHOM.

(Kacatenpnas k rpaduky, yrioBod Ko3pQUIEHT, anroput™
COCTaBJICHHS YpaBHEHHs KacaTellbHOU K rpaduky QyHKIHMH).

93-94

Tema 13.7. [IpuMeHeHNE TEOMETPUIECKOTO CMBICITA
IIPOM3BOJHOM K pemteHuto 3agad EI'D.

95

O000111eHKE U CHCTEMATH3AIUS 3HAHUI 110 TEME:
«[IpousBojiHAast U €€ TEOMETPUIECKUIT CMBICIIY

96

KonTtpoasnas padora Ne 15 no reme: «IIpouzBoanast u eé
reoMeTpPpU4eCKU M MeXaHMYeCKHI CMBICJI.

O3HAKOMUTHCS C TIOHATHEM IPOH3BOIHOI.

W3yunts U QopMynHpoBaTh €¢ MEXaHHYECKHH U I'E€OMETPHUYCCKHI CMBEICH,
H3YYUTh QITOPUTM BBIYHCICHHS IPOM3BOJHOM HAa IIPHMEpe BBIYHCICHHS
MTHOBEHHOH CKOPOCTH H YITIOBOT0 K0 (PUIIMEHTA KacaTeIbHOMU.

CocraBisiTh ypaBHEHHE KacaTeIbHOH B 00IIeM BHE.

Beryants npasuiia audQepeHnnpoBanHus, HCIO0Ib30BaTh TAOIUIY
IIPOM3BO/IHBIX JIEMEHTAapHBIX QyHKIui Ut mudhepeHnupoBaHus GyHKIHH,
JULSL COCTAaBJICHUS YPABHEHUS KacaTeIIbHOM.

97-98

Tema 13.8. BospacTtanue u yobiBanue GyHKINH.
IIp.p. [IpuMeHeHne NPOU3BOAHON K HAX0XKICHHIO
MIPOMEXYTKOB BO3pACTaHUsI U YObIBAaHHS (QYHKIIHH.

99-100

Tema 13.9. Toukn 3KcTpeMyMa U IKCTPEMYMbI (PyHKIUH.
(Toukyn MakcuMyMa ¥ MUHIMYMa (DYHKLIUH, TOYKA
SKCTpEMyMa, KpUTHUECKHE TOUKH, CTAIHOHAPHBIE TOUKH

GbyHKIHR).
Ip.p. 3a5aun Ha HAXOXKJICHUE TOYCK IKCTpEeMyMa (PyHKIIUH.

W3y4nth TEOpEeMBI O CBS3W CBOMCTB  (DYHKIMM ¥  IPOU3BOIHOM,
(hopMyIIHpOBaTh UX.
ITpoBOANTH C MOMOLIBIO IPOM3BOAHON HCCIEIOBaHHE (DYHKIMH, 3aTaHHON
dhopmyoii.
VYcTaHaBIMBATh CBSI3b CBOUCTB (DYHKIIMH U IIPOU3BOHOM IT0 UX TpaduKaMm.
IIpuMeHSITh IIPOU3BOIHYIO IS pelieHusl 3aJad  Ha HAaXOX/CHHUE
HanOOJIbIIEr0, HAMMCEHBIIETr0 3HAYCHHUS ¥ HA HAXOXKJCHUE IKCTPEMyMa.
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101-

Tema 13.10. IIpumeHeHne MPON3BOAHOI K MOCTPOEHUIO

102 rpa¢gukoB GpyHKknmii.
IIp.p. Iloctpoenne rpadukoB HyHKIHH.
103- | Tema 13.11. HauboJbliee 1 HAMMEHbIIIeEe 3HAUYEHUE
104 (yHKnuM Ha oTpe3Kke.
IIp.p. Haxoxnenne HanOOJIBIIEro 1 HANMEHBIIETO 3HAYCHHS
HeNpepbIBHON (DYHKIMH HA OTPE3KE 110 aJITOPUTMY.
105- | Tema 13.12. HauboJbliee 1 HAMMEHbIIIee 3HAYEHUE
106 (pyHKIUM HA MHTEpBAaJIe.
[p.p. Ilpuknaanble 3aa4 HA HAXOKICHHE HAMOOJBILETO U
HaMMEHBIIETr0 3HaYeHNH (DYHKIMN HA MHTEpBaJle.
107 Tema 13.13. Bropasi mpou3BoaHasi, eé reoMeTpHu4ecKHii
CMBICT.
O6o6menne u cucteMaTnzanyst 1o Teme: «IIpuMeHenue
MIPOM3BOIHON K MCCIIEIOBAaHHIO (DYHKIUIY.
108 KonTtposnbsnas padora Ne 16 nmo teme: «[Ipumenenue
NPOU3BOJHOI K HCCIAeI0BAHNIO P yHKIMII».
109- | Tema 13.14. [lepBooGpa3Hasi.
110 pr HpI/IMeHeHI/Ie Ta6HI/IHBI HepBOO6paSHI>IX K peHIeHI/IIO O3HAKOMHUTBLCS C TTIOHITHEM HHTETpala 1 HepBOOGp%BHOI;'I.
W3yunth mpaBuia BBIYHCICHUS IepBOoOoOpasHOii W Teopemy HproToHA-
3azad. JleiiOuuma.
111- | Tema 13.15. [IpaBuaa HaxoxKAeHHs IEPBOOOPA3HBIX.
112 Hp.p. PewieHue 3a1a4 Ha HAXOXKICHUE OTHOU U3 Pemrate 3amaum Ha CBS3b VnepB006pa3Ijof/'1 ¢ e¢ IPOM3BOIHOI, Ha
HepBOO6paBHLIX " 06H1€1“0 BHIA HepBOO6pa3HI>IX BBIYHCIICHUC HepB006p33HOI/I I JaHHOU (byHKI_II/II/I
C IPUMCHEHUEM ITPABUI MHTCTPUPOBAHMA. Pemate 3a1auy Ha NPUMEHEHNE MHTETPaAa JJIs BEIYHCICHNS (PU3HIECKIX
113- | Tema 13.16. [lnomans KPUBOJIMHEHON Tpanenuu H BEITMIHH H IUIOMa el
114 uHTerpaj. ®opmysaa Helorona — JleiiOnuna.
IIp.p. Beraucnenue miomaan KpUBOIHHEIHON Tpanenuy ¢
TIOMOIIIBIO MHTETpaJa.
115- | Tema 13.17. Onpenenénnplii uHTerpai. Borunciaenune
116 HHTErpajioB.
[Ip.p. Beruncnenue uHTErpaios.
117- Tema 13.18. Borunciaenue miomaaeii miockux Gpuryp c
118 NMOMOIIBIO ONIPe/e/IeHHOI0 HHTerpaJa.
119- | Tema 13.19. [IpumeHeHne nHTerpaa B reomeTpun. O6bém
120 TeJia BPaLCHUS.

[Ip.p. Breraucnenue 00bp&Ma ¢ TOMOIIBIO ONPEAETIEHHOTO
HHTErpaa.
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121 Tema 13.20. IIpumepbl IpUMeHeHUsI HHTerpasia B pusnke. 1 1
Pemenne IMPAKTUYCCKUX 3a1a4.
122 KonTponbHas padora Nel7 no teme « AHTErpas u ero
IMPUMEHCHHEY.
Pa3zoen 14. Cooepoicanue yuebHo2o mamepuand 27
Tosmopenue Tema 14.1. YpaBHeHusi 1 HepaBeHcTBa. (84)
123 PaBHOCHIBHBIE IpeoOpazoBanus ypaBHeHHH. [IpoBepka
HAMJICHHBIX KOpHeil. PelleHre Le/IbIX PALHOHAIBHBIX 1 W3y4nTh TEOPUIO PABHOCHIILHOCTH YpaBHEHHII U ee NPUMEHEHHE. IToBTOPHTH 3
o o 3alUCh PEIIEHHs CTaHIAPTHBIX YPaBHEHWH, TpHEMBI IPeoOpa3oBaHUs
YpaBHCHNH, CBOJAUMBIX K JINHCUHBIM W KBAJIDATHBIM. yPaBHEHMUI{ JUIsl CBEICHHS K CTAHAAPTHOMY YPaBHEHHUIO.
124 HeJ‘ILIe PpallMOHAJIbHBIC YPaBHCHMUS. OCHOBHEbIE MCTOABI Pemiath ypaBHEHUs, IPUMEHSISE BCE IPHEMBI (pa3JioxkKeHne Ha MHOKHTEH,
PCIICHUA. Pa3JIOKCHUEC HA MHOXHUTEIH, BBEICHUEC 1 BBEJICHUE HOBBIX HEH3BECTHBIX, OCTAHOBKA, rpauUecKuii METox). 3
BCIIOMOTI'aTCJIbHBIX ICPCMCHHBIX.
125 JIpoGHbIe parioHAIEHBIE YpPaBHEHHS M CHOCOOBI X PEIICHHUS. 1 3
126 3amauu Ha coCTaBjeHNEe ypaBHeHuil. Pemenue 3aiau Ha IIpuMeHsATh MaTeMaTHYECKHE METOIBI [T PEIICHNS CONEPKATEIbHBIX 3a/1ad U3
JBIDKEHHE U paboTy 1 PpasNMYHEIX 00/1acTell HayKH ¥ MPaKTHKH. 2
- WHTeprpeTHpoBaTh Pe3yNIbTaThl, yIUTHIBATh PEAbHbIC OTPAHHYCHHS.
127 3a/1aun Ha IPOIPECCHH. 1 O3HaKOMHUTBCS C OONIMMH BOIPOCAMH PEIICHUS] HEPABEHCTB U MCIIONb30BAHMS 2
128 Pemenue texcToBbIx 3a1a4 (Tuna Ne20 EI'D) 1 CBOHCTB M rpadMKOB (YHKUMI P PEMICHNN HEPABEHCTB. 2
129- PaHI/IOHaHLHBIe HCPABCHCTBA. Pemenne HCEPABCHCTB MCTOAOM 2 2
130 HMHTEPBAJIOB.
131- Tema 14.2. CteneHHast (yHKIus. BBIIONHATE MPpeobpa3oBaHus BEIPAXKEHUH, IPUMEHSST ()OPMYIIEI, CBSI3aHHbIS
132 CreneHs ¢ II00bIM ACHCTBUTEIBHBIM IIOKa3aTelIeM, CBOICTBA 5 €O CBOHCTBAMIT M CTEIICHEH 3
CTCIICHU, UPPALNOHAJIbHBIC YPaBHCHUA, HpeO6paBOBaHI/IH
CTCTICHHBIX U MPppallMOHAJIbHBIX BLIpa)KeHHﬁ.
133- Tema 14.3. IToxa3aTeabHas (yHKIHs. Hcronp30BaTh CBOMCTBA U Tpa(UKH MOKA3aTENbHBIX (QYHKIUH 111 peIICHUS
134 TloKa3aTe/bHbIC YPABHCHHS U HEPABEHCTBA, CBOICTBA 5 YpaBHEHHIT ¥ HepaBeHCTB. [IOBTOPUTH OCHOBHBIE TPHEMBI PEIICHUS CHCTEM. 3
IoKa3aTeIbHOU (byHKHI/II/I, HCIOJIB30BaHUC CIIPAaBOYHOTO
MaTcpuaa.
135- Tema 14.4. Jlorapudmuueckast pyHKIUsA. Vcrionp30BaTh CBOKMCTBA U TpadhHKU TOrapu(PMUIECKUX (HYHKITHH IS
136 JlorapugMudecKie ypaBHEHHs 1 HEPABEHCTBA, CBONCTBA 5 pelueHus ypaBHEHUI 1 HepaBeHCTB. [I0BTOPUTE OCHOBHEIE IIPUEMBI PEIICHU S 3
o CHCTEM.
norapudMuIecKoii QyHKIH, npeodpasoBaHus BrImonuaATs npeodpa3oBanys JorapuGMHIECKIX BEIPAKEHHUIT C
JIOFapI/I(l)MI/I‘ICCKI/IX BbIPAKCHNUHN C UCIOJIb30BAHUCM CBOUCTB. HCIIOJb30BAHUEM CIIPABOYHOI'O MaTepHalia.
137- Tema 14.5. Tpuronomerpuyeckue GyHKIUH. Pemrate nmpocreifme TPUrOHOMETPUUECKHE YPABHEHHUS .
138 TIpocTeiilye TPUrOHOMETPHYECKUE yPABHEHHS, BrInmonHATs peodpa3oBanys IPOCTEHINNX TPUTOHOMETPUUECKHX BBIPaXKEHUI
. 2 C MICTIOJIB30BaHUEM CIIPABOYHOTO MaTepHana 3
Hpeo6pa3013aHI/Ie MMPOCTCULINX TPUTOHOMETPHUUICCKUX
BBIPAXKEHUIL.
139- Tema 14.6. HpongBOuHaﬂ_ HpI/IMeHeHI/le IlpOl/l3BOIlH0171. VYcTaHaBIMBATh CBSI3b CBOUCTB ()yHKIIUH H IIPOU3BOHOM IT0 X TpaduKaM.
140 Berunciienve pou3BOIHBIX JIEMEHTAPHBIX (DYHKITHHA, [IpiMeHATS  NpOM3BONMYIO U PCMICHMA 3ajad HAa HAXOXCHHE
2 HanOOoNbIIEro, HAMMEHBIIEr 0 3HAYCHNS ¥ HA HAXOXKJICHNE TOYEK IKCTPEMyMa. 3

HauOoIbIIee ¥ HANMEHbIIee 3HaUeHNEe (PYHKINY, YIJIOBOH
K03(HUIMEHT KacaTeIbHOH K rpaduky QyHKIHH.
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141- | Tema 14.7. IlepBoodpa3Has. Haxo:xneHue nepBoodpasHbIX.
142 Beruncienye nepBooOpasHbIX, IUIOMAAb KPUBOIHHEHHON 2 .
Pemate 3a/1ayi Ha NIPUMEHEHUE UHTErpajla MAJis BEIYUCIICHUS IJIOIAaAeHn
Tparienyy, BEIYHUCICHNE HHTETPAJIOB. H0CKIX DHTYD.
143- | Tema 14.8. MHOrOrpaHHHKH. 2
144 Pemienne 3a/1a4 Ha HAXOXKACHHUE 3JIEMEHTOB MHOTOTPaHHUKOB.
145- | Tema 14.9. Tesia Bpamenus. [laomaau noBepxHocTei.
146 N300pakeHne Tl BpalleHHs: M UX CEYCHUH, BEIYHUCICHNE 2
9JIEMEHTOB M IIJIOIIA/ICH MOBEPXHOCTEH Te BPAILICHUS.
147- | Temal4d.10. O6beMBbI MHOTOTPAHHHKOB U TeJ BPAIIEHHSI.
148 Beruncienne 00beMOB MHOTOIPAaHHUKOB | TEJ BPAILICHUS;
BBIYHCIATH 00BEMBI U TUIOMIA M TOBEPXHOCTEH 2
MIPOCTPAHCTBEHHBIX TeJl ,HCIIONB3Ys IIPH ATOM CIPaBOYHBIHN
MaTepHal.
149 | Pemenue Bapuantos EI'D. 1
HUTOIO: | 2854

Jst XapaKTEpUCTUKU YPOBHS OCBOCHHS y4eOHOT0 MaTepraa UCIOIb3yIOTCs CIeayIonne 0003HaYCHHS !
1. — o3HaKOMUTENBHBIH (Y3HABaHUE paHEe H3YUYCHHBIX 00BEKTOB, CBOICTB);
2. — pepOaYKTHBHBIH (BBIMOTHEHHE IEITEBHOCTH 110 00pas3ily, MHCTPYKLUH WM O] PYKOBOJICTBOM)

3. — MIPOAYKTUBHBIH (IUTAHKPOBAHUE U CAMOCTOSITEIILHOE BBIIIOIHEHUE JICATEILHOCTH, PEIICHNE MTPOOIEMHBIX 3a]1a4)
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3. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI VU CLUTTJIIMHBI
3.1. Tpebosanus Kk MUHUMATLHOMY MAMEPUATLHO-MEXHUYECKOM) 0DecnedeHUIo
Peanu3anus yaeOHON AUCIMTUIMHBI TpeOyeT HATU4HsI yaeOHOTo KaOUHeTa.
KoMIiekT yue0HO-MeTOAMYECKON TOKyMEHTAIUH:
1 IIpumepHas nporpaMma AUCUUIIIMHB «MaTtemaruka»
2 KoMIekT 3ajaHuii U1t MPOBEICHUS MPAKTHYECKUX 3aHIATHH 10 TUCIUTUTHHE «MaTeMaThKa»
3 Pazmatounblit MaTepual (TECThI, ONIOPHBIC KOHCIIEKThI, KAPTOUKH C 3aaHUSMH)
4 Y4yebHO-MeTouIecKas TuTepaTypa
O6opynoBaHHe U TEXHUYECKHE CPEICTBA:
1 Jlocka
2 YepTexKHbIC UHCTPYMEHTHI
3 [Tnakatsl
4 Mopenu u pa3BEPTKU F€OMETPUUYECKUX TEI
5 Tabmuisr
6 HoyrOyk
7 Tucku ¢ 00y4aromuMH U KOHTPOJIHUPYIOMUMHU IPOTrpaMMaMu
8 MynbTUMEUUHBINA TPOSKTOP
9 Dkpan
3.2. Uugpopmayuonrnoe obecneuenue 0doyuerus.
Ilepeuenv pexomenoyemvix yuebnvix uzoanuil, Hnmepnem-pecypcog, OOnoIHUMeNbHOU IUumepamypbol
st obyuaromumxcst
Amnmos 1L A., Konsirun FO.M. Cupopos FO.B u np. Anrebpa u Hauana aHanuza: Yue6. Jng 10 -11
KJI. o0meo0pasoBat. Yupexaenuit. — 11 u3n. — M.: IIpoceemenue, 2010-2018. — 384 c.
AtanacsH JI.C., byryzoB B.®. I'eomerpus, 10-11: yueb. nis o6meodpaszoBat. yupexneHuid. — 15-e
u3n., mor. — M.: [IpocBemenue. 2008-2018. — 256 c.
Kommnekc matepuanoB Ui MOATOTOBKHM ydamuxcs. EAWHBIA rocyqapcTBeHHBIH Sk3aMeH. MaremaTuka.
basoBriii ypoBeHb. YueOHoe nocobue. / A.B.Ceménon, A.C. Tpenamun, 1.B.Smenxo, I1.M.3axapos; moa pen.
N.B.Smenko; MIITHMO. - M.: Unrtemnekt-Ilentp, 2018.
Jnsa npenonasarenei
W3ydenne anreOpbl n Havan anamm3a B 10-11 knaccax: Ku. qs yuurens. / H.E. ®énoposa, M.B. Tkauépa. —
M.: Ilpoceemnienue, 2004.
Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u np. mox pen. Kuxuenko A.b. Anrebpa u nayana
MaTeMaTHYecKoro ananm3a (06a3oBblii 1 npodmitbHbi ypoBan).10(11) k1. —M., 2017.
[MoropenoB A.B. I'eomerpusi. YueOHuk s 7-11 k1. oOmeoOpazoBaTenbHBIX ydapexaeHuid /A.B.
[Moropenos 4-e u3n. — M.: I[Ipocsemnienue, 2000. - 383 c.
Bbammakos M.U. Marematuka. COOpHHK 3a7a4y NPOQHUIBLHON HAaNpaBIEHHOCTH. y4ued. mocodue. — M.:
2012
Martematurka. Y cTHBIE BEIYUCIEHUS U OBICTPBIN cu€T. TpeHUpOoBOUHbIE yIIpasKHEHUs 3a Kype 7-11 kmaccoB:
yuebHo-MeToauueckoe nocodue/mox penakuuei O©.dD. Jlsicenko, C.10. KynaOyxoBa. — Pocros-Ha-/lony:
Jlernon-M, 2011.
Martematuka. 10-11 knaccel. Tpenaxkep s moarotoBku k EI'D: anredpa, miiaHUMETpHs, CTEPEOMETPHSL.
ba3zoserii 1 npod et ypoBaHu / mox pea. ©.d. JIvicenko, C.10. Kynadyxosa. — Pocro-na-J{ony: Jleruos,
2017
CamocTosiTenbHbIe U KOHTPOJIbHBIC paboThl 1o anredpe u Havyaiam aHammsa i 10 — 11 . / A1, Epruosa,
B.B. Tl'onmo6opoasko. — M.: Unekca, 2005.
EI'D. Maremaruka. ba3oBblii ypoBeHb: THUIOBBIE dK3aMeHAIMOHHbIC BapuaHThl: 30 BapuaHTOB / mOn pei.
N.B.Smenko. — M.: M3narensctBo «HarmonaneHoe oOpazoBanue», 2018.
Humepnem-pecypcol
http://fcior.edu.ru - uadopmaoHHbIe, TPEHUPOBOYHBIC H KOHTPOIBHBIC MAaTEPHUAIIBL.
www.school-collection.edu.ru — Equnas komnekuust L{uppoBeix 00pa3oBaTenbHBIX PECYPCOB.
http//www.uztest.ru Caiit mis camooOpa30BaHHs M OH-TaliH TECTHPOBAHMUS.
Hcnonb3yemMble earornaecKiue TEXHOIOTUH U METOIbI O0yUIeHus:

[IpuMensroTCS Ha ypOKax JMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOIOTUN 00YUYEHUS . TEXHOJIOT U
auddepeHIUPOBaHHOTO 00yYeH M, TEXHOIOTHUS KOIJIEKTHBHOTO CII0C00a 00y4YeHUs!, TEXHOJIOT U
WHTErPUPOBAHHOTO YPOKA, IPOEKTHAS TEXHOIOTHSI.

Hcnonp3yrotest cioBecHbIE, HATTSAHBIC, TPAKTUYECKUE METOABI O0OyUYEeHHSI.


http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA ANCLHUITJINHBI
KoHTposb 1 OlleHKa pe3ynbTaToB OCBOEHUS AUCLHUIIIMHBI OCYIIECTBISAETCS MPENOIaBaTENEM
B IIpollecCe MPOBEACHUsS IPAKTUYECKUX 3aHATUM, TECTUPOBAHUs, a TaKKE BBIIOJIHEHUS
00y4aroIMMUCS MHUBHUIYAIbHBIX, TPYIIOBBIX 3aJaHUH, CAaMOCTOATEIBHBIX M KOHTPOJIBHBIX PaloT.

PesyabraTnl 00y4yeHust
(ocBOeHHBIE YMEHHs, YCBOCHHBIE 3HAHWUA)

@D opMbI M METOAbI KOHTPOJISI
OLIEHKH Pe3yJIbTATOB 00y4eHHs

1

2

3HATEL/TIOHUMATh.

3HAYCHHE MaTEMAaTUYECCKOI HaYKH JUTS PELICHUS 3a/1a4, BOSHUKAIOLINX B TCOPUH
MPAaKTUKE; IHPOTY U B TO KE BPEMsl OrPaHUYCHHOCTh MPUMEHCHHS
MaTeMaTHYECKUX METOMOB K aHAJIU3Y U MCCICJOBAHUIO IPOLIECCOB U SBJICHUI B
TIpUpOJE U OOIIECTBE;

3HAYCHHE MPAKTHKA U BOIPOCOB, BO3HUKAIONINX B CAMOW MAaTEMATHKE ISt
(bopMHPOBaHHS U PA3BUTHS MATEMATHYECKON HAYKH; UCTOPUIO Pa3BUTHSI IOHATUS
YHCIIa, CO3MAHUS MATEMAaTHYECKOTO aHAJIN3a, BOSHUKHOBCHUS U Pa3BHTHS
TeOMETPUH

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTHKU MaTEeMAaTHYECKUX PACCYXKICHHUHN, HX
NPUMEHUMOCTD BO BCEX OOJIACTAX YeTIOBEYESCKON eATEINbHOCTH;

BEPOSITHOCTHBII XapaKTep pa3lIMYHbIX MIPOLECCOB OKPYKAKOLIETO MUpa

YCTHBIH OIpoc

YCTHBIH OIIpoc

YCTHBIH OIpoc

YCTHBIH OIIpoc

AJITEBPA

YMETB:

BBINOJHATh apu(METHUECKHE JCWCTBUS HaJ YHCIaMM, CO4YeTas YCTHBIE U
MIICBMEHHBIC TPHUEMBI; HAXOIUTh IPHUOJMIDKCHHBIC 3HAYEHHS BEIMYMH U
MOTPEIIHOCTH  BBIMHCICHUNA (aOCONMIOTHAsT M OTHOCUTENbHAs); CPAaBHUBATh
YHCIIOBBIE BBIPAYKCHUS;

HaXOJWTh 3HAYCHHS KOpHS, CTeleHH, Jorapudma, TPUTOHOMETPUIECKUX
BHIDOKCHWH Ha OCHOBE ONPEACNICHHS, HCIOIB3YS IpH HEoOXOIMMOCTH
WHCTPYMEHTAJILHBIE CPEJICTBA; TIOJIB30BAThCS IPUOIIDKCHHONW OLEHKOH MpH
MPAaKTHYECKUX pacderax

BBINOJHATH NPeoOpa3oBaHusl BBIPAXKECHUH, NPUMEHSSI (OPMYIIBI, CBSI3aHHBIE CO
CBOIMCTBaMHU CTENCHEH, TorapupMoB, TPUTOHOMETPHIECKUX (YHKIINH;
UCTIONIb30BATh MPUOOPETEHHBIE 3HAHNS M YMEHHS B TIPAKTUYECKON JICSITENEHOCTH U
TIOBCETHEBHOW JKM3HM [UISl TPAKTUYECKUX pacyeToB Mo (opmynam, BKIIOYAs
(dopMyIBI, copepKale CTENeHH, PAIUKAbL, JIOTapu(MBbl 1 TPUTOHOMETPUIECKHUE
GYHKIMM, HCHONB3Ysl TPH  HEOOXOAMMOCTH CHPAaBOYHBIC MaTepHajibl |
IIPOCTENIINE BBIYUCIUTENBHBIE YCTPOICTRA.

OyHKIMH U TpaduKh

YMETB!

BEUHCIATh 3HAa4YeHHE (QYHKIMA 10 33/JaHHOMY 3HAYEHHWIO apryMeHTa NpH
Pa3IMYHBIX CII0c00ax 3a1aHus GYHKINH;

OTIPEJIeNIAT, OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIMH, WIIIOCTPUPOBATh HX
penienue 3a1a4d Ha rpadukax;

CTPOUTH Ipa¥KN MU3yICHHBIX (YHKIMH, WUIIOCTPUPOBATH 10 rpadWKy CBOMCTBA
SJIEMEHTAPHBIX (PYHKITHIH;

UCTIONb30BaTh TIOHATHE (QYHKIMH IS OINHMCAHWS M aHalu3a 3aBUCHMOCTEH
BEJINYNH;

UCTIONb30BATh MPUOOPETEHHBIE 3HAHNS M YMEHHS B IIPAKTUYECKON JICSTENEHOCTH U
MOBCETHEBHOW JKM3HM IUIsl ONMCAaHMSA C MOMOLIbI0 (DYHKIMHA pas3iIMYHBIX
3aBHCHMOCTEH, ITPE/ICTaBICHUS X IpaMIeCK, HHTEPIPETALNH TPa(UKOB.
VYpaBHEHUS U HEpaBEHCTBA

YMETB!

pemats panmoHaJIbHBIE, TOKa3aTeIIbHBIE, sorapupmMuyecKue,
TPUTOHOMETPUUECKHE YPaBHEHWs], CBOIAIIMECS K JIMHEWHBIM M KBaJpaTHBIM, a
TaK)Ke aHaJIOTHYHbIE HEPABEHCTBA M CHCTEMBI;

HCTIONb30BATh IpaMIEeCKUid METO/] pELICHUs] YPaBHEHUH 1 HEPABEHCTB;
n300pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH PEIICHUsI ypaBHEHWH, HEPaBEHCTB U
CHCTEM C JIByMsI HEHU3BECTHBIMU,

COCTaBJIATh M pellaTh ypaBHEHWS M HEPABEHCTBA, CBA3BIBAIOIIME HEW3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIe IPUKIAJHBIX) 3a7a49ax

YCTHBIH OIIpOC;
camocTosiTeNIbHasl pabora.

YCTHBIH OIpoc
caMmocTosiTeNIbHasl paboTa;
JIUKTaHT.

caMmocTosITeNbHas padboTa
KOHTpOJIbHAs paboTa

Pa3HOYPOBHEBLIC

CaMOCTOATCIIBHBIC pa6OTLI
peuIcHrue 3aga4

YCTHBIH OIpoc
caMmocTosTelbHas padboTa

YCTHBIN OIIpOC,
JIUKTaHT

CaMOCTOATCIIbHAA paGOTa
peuICHr e 3aa4

KOHTPOJIbHBIE Pa0OTHI
caMmocTosiTesbpHas paboTta
Pa3HOYPOBHEBBIE CAMOCTOSITEIbHBIE

paboTsI
pemieHue 3agad
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HCIIOJIB30BAaTh HpI/IO6peTCHHI>IG 3HaHUA U YMCHUS B HpaKTH‘IGCKOﬁ JACATCIBbHOCTHU U
HOBCGHHCBHOﬁ JKU3HU I TOCTPOCHHUA W HUCCICAOBAHUA HpOCTefIHIHX
MaTEMaTUYICCKUX MO,HGJ'IGﬁ.

peuIcHrue 3aga4

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

YMETB!

HaXOJMTh ITPOM3BOAHBIC TIEMEHTAPHBIX (DYHKINH;

UCTIONB30BaTh TPOM3BOJHYIO IS HM3Y4YEHHS CBOMCTB (YHKIMH W ITOCTPOCHHS
rpaduKoB;

MIPUMEHSTD NTPOU3BOAHYIO JUISl TIPOBEICHHUS MPUOIIKEHHBIX BBIYMCICHUH, pelIaTh
3aJaull NPUKIJIAIHOTO XapakTepa Ha HaXOXKACHHE HauOOJbIIET0 M HAWMEHBIIEro
3HAYCHMS,

BBUHMCIIATH B TPOCTEHININX CIy4asX IUION[AJ M OOBEMBI C HCIIOJIB30BaHHEM
OIIPEJIETICHHOT0 HHTErpaa,

UCTIONb30BATh NMPHUOOPETEHHBIE 3HAHNS M YMEHHS B TIPAKTUYECKON ISSTENEHOCTH U
TIOBCETHEBHOW KMU3HU /IS PEIICHNS NPUKIAAHBIX 33/1a4, B TOM YHCIIE COIHAIBHO-
SKOHOMHMYECKHX WM (PU3NYECKUX, Ha HanOONbIIME W HAaUMEHbIIME 3HA4YEHHs, Ha
HaX0XJICHUE CKOPOCTH M YCKOPEHHUSI.

CaMOCTOSITENIbHBIE PaOOTHI
KOHTpOJIbHAs paboTa

peuICHr e 3aa4
TECT

KOMBUHATOPUKA, CTATUCTUKA 1 TEOPUS BEPOSITHO-
CTEN

YMETE:

peHIaTL HpOCTeﬁIHPIe KOM6I/IHaTOpHLIe 3aJa4yud METOAOM r[epe60pa, a TaKXKeE C
HCITOJIB30BAHHUEM HU3BCCTHBIX (I)OpMYJ'I;

BBIYUCIIATH B HpOCTeﬁHIHX cnyqaﬂx BepOHTHOCTI/I C06I>ITI/II71 Ha OCHOBEC IIoACYETa
Yyuca UCXOJ0B,

HUCIIOJIB30BAThH HpI/I06peTeHHLIe 3HAHUS U YMeHI/ISI B HpaKTPI‘IeCKOP'I JCATCIIBHOCTU U
HOBCGHHCBHOﬁ JKU3HU. JUIsL aHaJIn3a peaJIBHLIX YUCJIOBBIX JAaHHBIX,
HpeI[CTaBJ‘IeHHBIX B BUEC I[I/Ial"paMM, l"pa(l)I/IKOB; aHaJInu3a I/IH(i)OpMaIII/II/I
CTaTUCTHUYCCKOI'O xapaKTepa.

peuieHrue 3aaaq,
CaMOCTOATCIIbHAA paGOTa
JUKTaHT

T'EOMETPUS

YMETB:

pacrio3HaBaTh Ha 4epTeXXax W MOJEIAX MPOCTPAaHCTBEHHBIE (POPMBI, COOTHOCHTH
TpeXMepHbIE O0BEKTHI C NX OMMCAHUAMH, N300paKCHUSIMH;

ONHKCBHIBATh B3aMMHOE PACHONOXKEHUE MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE,
apryMEeHTHPOBATh CBOM CY)KICHHUS 00 3TOM pacIioioKeHNH,

aHAJM3MPOBaTh B NPOCTEHIINX CIydasX B3aMMHOE pPACIHOIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPaHHUKH M KPYTJIbIE TENa; BBIIOIHATH YEPTEKH 110
YCIIOBHSM 3ajady;

CTPOUTH IPOCTEHININE CeUeHNs KyOa, IPU3MBbI, TUPAMUJIBL,

pemaTh IUIAaHUMETPUYECKHE U IMPOCTEHIINEe CTEpEOMETpUYECKHEe 3aladd Ha
HAaXOXK/ICHHUE TEOMETPUYECCKUX BETNYUH (JUTHH, YIJIOB, IUIOLIAACH, 00bEMOB);
HCIONb30BaTh IPH PELHICHUU CTEPEOMETPHYECKHX 3aJad IUIAHUMETPHUUYECKHE
(axTHl 1 METOJIBI;

IIPOBOJUTH JOKA3aTENbHBIE PACCYKICHNS B XO€ PELICHUS 3aja4; pelIeHNe 3a1a4
UCTIONIb30BATh MPUOOPETEHHBIE 3HAHNS M YMEHHS B TIPAKTUYECKON IESTENEHOCTH U
NOBCEHEBHON OKU3HU: IS KCCIEAOBAaHHS (MOICIMPOBAHUS) HECIOKHBIX
MPAaKTHYECKNX CUTYyaIlMii HA OCHOBE U3y4EHHBIX ()OPMYI U CBOMCTB (huryp;
BBIYMCIIEHHS! 00BEMOB W IUIOMIAJCH HMOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tel MPH
peLIeHNH TPAaKTHYECKUX 337ad, MCHONb3ysS NMPHU HEOOXOJMMOCTH CIIPABOYHHKU U
BBIUUCIIUTENBHBIE YCTPONCTBA

YCTHBIH OIpoc
JUKTAHT, TECT

JIMKTaHT, TECT
caMOCTOsITeNTbHAsI padoTa

YCTHBIH OIpoc
peleHre 3aga4
caMmocTosiTelbHas padoTta

peuIcHrue 3aga4

KOHTPOJIbHBIC pa6OTLI

CaMOCTOATCIIbHAA pa60Ta

peuIcHrue 3aga4
TECT
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Jononnenus u usmenenusa K padoueil npozpamme Ha y4eoHwlii 200

Hononnenuss u uzmenenuss K paboueu npoepamme una 201_ - 201 yuebmuwiti 200 no
oucyuniune
B pabouyro npocpammy eénecenvl credyrougue usmeHeHus:

Hononnenus u usmenmenus 6 pabouell npoepamme obcyxcoeHvl Ha 3aceoanuu MO

« » 20 2. (npomoxon Ne ).

Pyxosooumens MO / /
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