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Iliianupyemble pe3yJibTaThbl 0CBOCHUS Y4eOHOro npeamera «MaremaTtuka»

[IporpamMma mo3BOJIIET AOOMBATHCS CIEAYIOLUIUX PE3YJIbTATOB OCBOCHMS 00pa3oBaTEIbHOMN

pOTpaMMBbI CpeHero o01ero oopa3oBaHus:
JInyHOCTHBIE pe3y/IbTaThl:

— opueHTanus OO0y4aromMXcs Ha peaii3alii0 IMO3UTUBHBIX >KU3HEHHBIX IEPCIEKTHB,
MHHUIMATUBHOCTh,  KPEATUBHOCTb, TOTOBHOCTh M  CIIOCOOHOCTH K  JIMYHOCTHOMY
CaMOOMPEIEIICHHIO, CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD KU3HEHHBIE IIJIaHbI;

— TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS K CAaMOPa3BUTHIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUU C 00IIEYEIOBEUECKHUMHU LIEHHOCTSIMH U UJeallaMi TPakIaHCKOTO O0IIeCTBa;

— HPABCTBEHHOE CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIEYEIOBEYECKUX
[EHHOCTEH, TOJIEPAHTHOIO CO3HAHUS W TMOBENCHHUS B IMOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CHOCOOHOCTH BECTH AMUAJIOT C APYTHMH JIOJAbMH, TIOCTUTATh B HEM B3aMMOTIOHUMAaHUsI, HAXOIUTh
o011ye ey U COTPYAHUYATH AJIS UX JOCTUKCHHUS,

— TpUHATHE  TYMaHUCTHYECKMX  IIEHHOCTEH,  OCO3HaHHOE,  YBaXHTEIbHOE U
JI00poXKenaTenbHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIICTEHIMHA COTPYIHHUYECTBA CO CBEPCTHUKAMH, JCTBMH MIIAJIIETO
BO3pacTta,  B3pOCIABIMA B 00pa3oBareibHOW,  OOIIECTBEHHO  IMOJIE3HOM,  y4eOHO-
UCCIIEIOBATEIHCKON, TIPOCKTHOM U APYTHX BUAAX NESATEIHLHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS  HAyKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOM
uH(popMalell 0 MEePenOBBIX JOCTHKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUHM BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHWE K HENpPEephHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodeccuoHanbHOM U 00IIEeCTBEHHOI 1€ TeNbHOCTH;

—  OCO3HaHHBIN BBIOOP OynmyIiel npodeccuu Kak MmyTh U Croco0 peann3aiui cOOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOYYalOMIMXCS K TPYIOBOH NPOPECCHOHATHHON IESITEIBbHOCTH KakK K
BO3MOXKHOCTH  y4aCTHsl B  PEIICHUH JUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oOLIeHalIMOHATBHBIX MPOOIEM;

—  TOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOISAM TPY/a, TPYIOBBIM JOCTHKEHUSM,
OOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HBIM BHIAM TPYAOBOU
JEeSITENIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XHBaHUIO, BKJIIOYas OOyYEHHE W BBHIMOJHEHHE JOMAITHUX
00s13aHHOCTEH.

—  ¢usmndeckoe, HMOITMOHATBHO-TICUXOJIOTHIECKOE, COIIMATBHOE Onarormnoiy4dne
o0yyaromuxcsi B )KM3HU 00pazoBaTeIbHON OpraHu3alMy, OIIyIIEHHE JeTbMU 0e30MacHOCTH U
MICUXOJIOTHYecKoro komopra, HHPOPMAIIMOHHOM 0€30MacHOCTH.

MertanpeamMeTHble pe3yJibTAThI
PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicCTBUSA
BbInycKHUK HAYYMTCS:

—  CaMOCTOSITETIHHO ONpEACTATh IIeNH, 3a/JaBaTh MapaMeTpbl W KPUTEPUH, TIO0 KOTOPHIM
MOYKHO OTIPEJIeNIUTh, YTO IIeJIb JJIOCTUTHYTA;

—  OIIEHWBATh BO3MOXKHBIE TIOCIIEJICTBHS JOCTIKEHHS TIOCTABICHHON LIEH B JACSITEIHHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOIIMX JII0JIei, OCHOBBIBAsICh Ha COOOPaKEHUSX STHKH U
MOpay;

—  CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 33/la4ll B OOPa30BATEIBHON NEATEILHOCTH W
KU3HEHHBIX CUTYaIHsIX;

— OLEHHMBAaTh pecypcbl, B TOM 4HCIE BpeMs U Jpyrue HeMaTepualbHBIE PECypCHI,
HE0OXO0IUMBIE JJIs JOCTUKEHHSI IOCTABJICHHOM 11eTH;



—  BBIOMpaTh MYTh JOCTHXKEHHS LM, IUIAHUPOBATh pEIICHHE IIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTEepUAIbHBIE U HEMaTEepUaAJIbHbIE 3aTPATHI;

—  OpraHu3oBBIBaTH J(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOMUMBIX JUISI JAOCTHIKCHHUS
MIOCTaBJIEHHOM 1IEJIH;

—  COIOCTaBJISITH MOJTYYEHHBIN pe3yibTaT AESATENbHOCTH C IOCTABIEHHON 3apaHee LIETIbIO.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
BbinyckHUK HayuMTCS:

—  HUCKaThb M HaXOAWUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHU 3aay, B TOM YHUCIIE, OCYIIECTBISTh
pa3BepHYyTHIi HMH(OPMAIIMOHHBIA TIOMCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHbIE H
MO3HABATEJIbHBIC) 3a/1a4H;

— KPWUTHUYECKHM OLCHUBATh W HWHTEPIPETHPOBATH HHPOPMALUIO C pa3HBIX IO3UIIHA,
pacro3HaBath U (PUKCHUPOBATh MPOTUBOPEUNS B HH()OPMALIMOHHBIX HCTOUHUKAX;

—  HCHOJIb30BaTh pA3JIUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEJICTBA [UIsl IPEJCTaBICHUS
CYLIECTBEHHBIX CBfI3€ll M OTHOLUEHWMH, a TaKKe€ NPOTUBOPEUMIl, BBIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

—  HaXOAWTh W NMPUBOIAUTH KPUTUYECKHUE apTryMEHThl B OTHOLUEHUHU JIEUCTBUI U CYXJIECHUU
JIPYroro; CIHOKOWHO M pa3yMHO OTHOCHUTBCSI K KPUTHYECKUM 3aMEYaHHUSIM B OTHOLIEHHUH
COOCTBEHHOTO CY)KJICHUsI, PACCMaTPHUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAMTH 32 PaMKH y4e€OHOro MpEeAMETa U OCYILECTBIATH LEIECHAIIPaBICHHbIN MOUCK
BO3MOXXHOCTEH JIJIsl IIUPOKOT0 EPEeHOca CPEICTB U CIIOCOOOB JEHCTBHS;

—  BBICTpauBaTh MHAUBUAYAIbHYI0 00pa30BaTEIIbHYIO TPACKTOPHUIO, YYUTHIBAsSI OTPAHUUYECHUS
CO CTOPOHBI APYI'MX YYACTHUKOB U PECYPCHBIE OIPAHUYECHHS;

—  MEHSATh U YAEpPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHOMN JAESITEIbHOCTH.
KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA
BbinyckHUK HayuMTCS:

—  OCYLIECTBJIATH JAEJIOBYIO KOMMYHMKAIUIO, KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU
(xak BHYTpH oOpa3oBaTelIbHON OpraHW3alluy, TaKk U 3a €€ MpejesiaMu), MoJA0UpaTh MapTHEPOB
JUI JIeJIOBOM KOMMYHUKAILMU UCXO/ M3 COOOpa’keHHH pe3ylbTaTUBHOCTH B3aUMOCHUCTBUS, a
HE JINYHBIX CUMITaTUH;

— TpU OCYILECTBIEHUM TIPYNIOBOH pPabOThl OBITH Kak PYKOBOJUTENEM, TaK U YJICHOM
KOMaH/bl B pa3HbIX poOJsiX (Fe€HepaTop HMJed, KPUTHUK, UCIIOJHUTEINb, BBICTYAIOIMM, SKCIIEPT U
T.1.);

—  KOOpAMHHUPOBaTh U BBIIOJHATH pabOTy B YCIOBHUSX pEAIbHOIO, BHUPTYAIbHOIO H
KOMOWHUPOBaHHOTO B3aUMOJECHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(DJIMKTOT€HHbIE CHUTyallUM M MpPeloTBpaliaTh KOHQUIMKTBI 10 UX
aKTUBHOM (ha3bl, BBICTpaMBaTh JENOBYI0 U O0pa3oBaTEeIbHYI0 KOMMYHHUKAIUIO, H30eras
JMYHOCTHBIX OLEHOYHBIX CYXKJIECHUH.

IIpeamerHsblie pe3ybTarhl. bazoBblil ypoBeHb

B cootBerctBrun ¢ ®I'OC COO, npenmernbie pe3yabrarhl ocBoeHust OOIT Ha 6a30BOM ypoBHE
IpeJCTaBIeHbl JBYyMs Ipynnamu: «BBIMYCKHUK HayduTcsi — 0a30BbIi ypOBEHBbY», «BBIMYCKHUK
MOJIyYUT BO3MOXKHOCTh HAy4dyuThCs — 0a30BbIi ypoBeHb». Kak W B OCHOBHOM 001IeM
o0pa3oBaHUM, Tpylmna pe3ynbTaToB «BBIMYCKHHK HAay4yMTCs» TpEACTaBIseT CoOOM
pe3ynbTaThl, JOCTHXKEHHE KOTOPbIX OOECleyuBaeTcsi y4yuTeleM B OTHOLIEHHMH BCEX
oOyyaromuxcsi, BEIOpaBIIUX JaHHBIM ypoBeHb oOyueHus. ['pymma pe3ynbraToB «BbINyCKHUK
MOJYYUT BO3MOKHOCTh HAYYMTBLCS» O0OECIEeUNBAeTCs Yy4YUTEIeM B OTHOLIEHHMM YacTu
HanOojiee MOTHBHMPOBAHHBIX M CHOCOOHBIX OOy4aromuxcs, BBIOPABIIMX JaHHBIA YpPOBEHb
oOyuenus. Ilpu koHTposne kadecTBa OOpa3oBaHMs TpyIIa 3aJaHHUil, OpPUEHTUPOBAHHBIX Ha
OLICHKY JIOCTHKECHHUS IJIAHUPYEMBIX PE3yJIbTaTOB U3 0Jl0Ka «BBIMYCKHUK MOTYYUT BO3MOKHOCTh
HAyYUTHCSI», MOKET BKJIIOYAThCS B MaTepuaibl 0i0ka «BBIMYCKHUK HaydyUTCs». DTO MO3BOJIUT
IPEOCTaBUTh BO3MOXKHOCTh OOYYaIOUIMMCS MPOJAEMOHCTPHPOBATH OBJIQJCHUE KAYECTBEHHO



UHBIM YpOBHEM JIOCTWKCHHH U BBIABIATH JUHAMHUKY pOCTa YHCICHHOCTH Hamboiee
HOJTrOTOBJIEHHBIX 00Y4arOLINXCS.

IIpuHUUNHATBHBIM OTJIHYHEM pe3yJIbTAaTOB 0a30BOr0 YPOBHSI OT pe3yJIbTATOB
yri1y0J1eHHOT 0 YPOBHS SIBJISIETCSI UX 1eJIeBasi HalPaBJECHHOCTb.

Pe3yabTaThl 06a30BOr0 YpPOBHSI OPHUEHTHPOBAHBI Ha OOHIYI0 (YHKIMOHAIBHYIO
IPaMOTHOCTb, IOJY4YE€HHE KOMIIETEHTHOCTEH [yl MOBCEIHEBHOW XKM3HM M OOILNEro pa3BUTHS.
JTa rpynmna pe3yJbTaToB NpeaIoJiaraer:

— IIOHMMaHHME MpeIMeTa, KIIOYEBBIX BOINPOCOB M OCHOBHBIX COCTaBJSIOIIMX 3JIEMEHTOB
U3y4aeMoi MpenMeTHO 00aacTu, 4yTo oOecreurnBaeTCs He 3a CUET 3ayYMBAaHUsS ONPEACIICHUH U
IpaBUiI, @ IOCPEICTBOM MOJEIUPOBAHMS U IMOCTAHOBKU MPOOJIEMHBIX BOIPOCOB KYJbTYpHI,
XapaKTEpHBIX /IS JAHHOM NpeAMETHOM 00acTy;

— YMEHHUE pelaTh OCHOBHBIE MPAKTUYECKUE 3aJjauH, XapaKTepHble I UCIOJIb30BaHUs METOJIOB
¥ MHCTPYMEHTapUs JaHHOW NPeMETHOM 001acTH;

— OCO3HaHME paMOK M3y4yaeMoil mpeaMeTHOW 00JacTH, OrpaHUYEHHOCTH METOJI0B MU
MHCTPYMEHTOB, TUIIMUHBIX CBSA3E€H C HEKOTOPBIMU APYTUMHU 00IACTAMU 3HAHHUS.

Ilpeomemmnvie pesynomamor  pazdena «BolnycKHUK noayuum  603MOMNCHOCHD
Hayuumsca» HE BBHIHOCATCS Ha WTOTOBYIO aTTECTAlMI0, HO MPU 3TOM BO3MOXHOCTH HX
JOCTHKEHUS TOJDKHA OBITh MTPEJOCTaBIeHA KaKJOMY 00ydaroneMycs.

Bba3oBblii ypoBenb «IIpo01eMHO-pyHKIIHOHAIBbHBIE PE3yJIbTATHDY

1. Botnycknuk nonyuum 603Mo0MHCHOCHLb
|. BbIyCKHUK HAYYUTCH
Hayuumocs

JIJ1st ucriosib30BaHus B
e MOBCETHEBHOM KU3HU U Lna PASEUMUA MOIUNEHUSA, UCNONLIOBAKUA 6
0CBOCHISI obecreueHust BO3MOXHOCTH NOBCEOHEBHOU HCUZHU U 0DecneyeHus
npenmera YCHELIHOTO ITPOJIOJKEHUSA B03MONACHOCMU YCNEUHO20 NPOOONHCEHUS]

00pa3zoBaHus O 00pazosanus no CNeyuarbHOCMM, He

CHEIHNALHOCTSIM, HE CBA3aHHBIM | C8A3AHHBIM C NPUKIIAOHBIM UCNONIb308AHUEM

C IPUKIATHBIM UCIIOIB30BAHUEM | MAMEMAMUKU

MaTeMaTUuKH

TpeGoBanus k pe3yjabTaTam
1. Boinycknuk noayuum 603modxcrnocms
Pasznen |. BbIyCKHUK HAYYUTCSA
Hayuumocs
1 - OHepHIzOBaTB Ha 6a30BOM - Onepupoeamb2 NOHAMUAMU. KOHEUHOoe
JeMeHThI YPOBHE" TIOHATHAMU. MHOHCECMBO, DNIeMEHM MHOIHCEeCmaa,
Teopuu KOHEYHOC MHOXECTBO, NOOMHONCECB0, NepecedeHue u
MHOKECTB M SJICMCHT MHOKECTBA, 00veouHeHUe MHOMCECE, YUCTO8ble
MATeMATHYe ITIOAMHOXXECTBO, MIEPECEUCHUE MHOIHCECMBA HA KOOPOUHAMHOU NPAMOL,
CKOii ¥ 00bEIMHEHNE MHOXKECTB, Ompe30K, UHmepea, NoJIyuRmepeal,
JES— HMCIOBBIC MHOXKECTBA HA NPOMENCYMOK C BbIKOAOMOU MOUKOU,
KOOpJIMHATHOH TIPSAMOM, 2pagureckoe npedcmasiienue MHONCECHE Ha

! 3nech u manee: pacro3HaBaTh KOHKPETHBIE TPUMEPHI OOIIUX MOHATHH M0 XapaKTePHBIM IMPU3HAKAM, BBITIOTHATH
JICUCTBHS B COOTBETCTBUU C ONPEJICIEHUEM U TPOCTEHIIUMH CBOMCTBAMHU TOHATHH, KOHKPETH3UPOBATH MPHUMEPAMHU
00I1IKE MOHATHS.

2 3j1ech W Jasiee; 3HaTh orpejiesieHUe OHSTUS, YMETh MOSCHSTH €0 CMBICI, YMETh HCI0JIb30BATh MOHATHE U €T0

CBOIiCTBa IIpyu IpoOBCACHNU paccymneﬂnﬁ, peUICHNHU 3aaa4.




OTpE30K, HHTEPBAJL;

— omepupoBaTh Ha 0A30BOM
YPOBHE MOHATUSIMHU:
YTBEPK/ICHHUE, OTPULIAHUE
YTBEPKJICHUS], ICTUHHBIC U
JIO’)KHBIE YTBEPKICHHUS,
MpUYNHA, CIEACTBUE,
YaCTHBINA CTydai 001Iero
YTBEPKJICHUSI, KOHTPIIPUMED;

— HaxoOJUTb [IEPECCUCHUE U
00beIMHEHUE JIBYX
MHOECTB, IIPEJICTABICHHBIX
rpaduyecKy Ha YHUCIOBOM
MIPSIMOM;

— CTpPOHUTH Ha YHCIIOBOM MPAMOU
MIOAMHOKECTBO YUCIIOBOT'O
MHOXECTBA, 3aJJaHHOE
MIPOCTEUINMH YCIOBUSIMU;

— pacrno3HaBaTh JIOKHbBIE
YTBEPKIACHUS, OIIMOKH B
pacCyXJIeHUsIX, B TOM YHCJIIE C
HCII0JI30BaHUEM
KOHTPIPUMEPOB.

B noeceonesnoit scuznu u npu

UzyueHuu Opyzux npeomemos:

—  WCIOJIb30BATh YHCIIOBHIE
MHO’K€CTBA Ha KOOPJMHATHOMN
MPSIMOM AJ1 ONTUCAHUS
peanbHBIX MPOIECCOB U
SIBJICHHI;

— TPOBOJUTH JOTUYECKUE
PaCCyXKJICHHS B CUTYaIIHsIX
MOBCEHEBHOW JKU3HU

KOOPOUHAMHOU NILOCKOCTU,

onepuposamv NOHAMUAMU: YMEEPIHCOEHUE,
ompuyanue ymeepicoeHus, UCTUHHblE U
JIOJICHBLE YMBEPHCOCHUSL, NPUYUHA,
credcmsue, YacmHbulil CIy4ail 0oue2o
VMEEpAHCcOeHUsl, KOHmpnpuUmep,

npoeepsmy NPUHAOLEHCHOCTD dlleMeHma
MHOJHCECBY,

Haxoo0ums nepeceuernue u 00veOuHeHue
MHOJICECE, 8 MOM YUCTIe NPEOCMABIEHHbIX
2paguuecku Ha Yucio80l NPSAMOU U HA
KOOPOUHAMHOU NILOCKOCTU,

npoeooUmb 00KA3AMENbHbIE PACCYHCOEHUS
071 060CHOBAHUA UCHUHHOCIU
YmMEepHCOeHUII.

B noeceonesnoii ycuznu u npu uzyuenuu
Opy2ux npeomemaos:

UCNONB308AMb YUCLOBbIE MHOMCECNEA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
RIOCKOCMU OJis1 ONUCAHUS PEATbHBIX
npoyeccos u s81eHUll;

nposoOUmMb 00KA3AMENbHbIE PACCYHCOCHUS 8
CUMYayUusx NOBCeOHeBHOU HCU3HU, NPU
peuteHuu 3a0a4 U3z Opyeux npeomemos

2. Yucaam
BbIPa:KEHUS

— OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATUSAMU: 1[E710€
9HCII0, ISTUMOCTH YHCEIT,
OOBIKHOBEHHAsI IPOOH,
JecsiTuuHas 1po0b,
paIoHaIbHOE YHCIIO,
MpUOMKEHHOE 3HAUEHUE
4HCIia, YaCTh, OIS,
OTHOIIICHHE, TIPOIICHT,
MOBBILIICHUE U TTOHIKEHUE Ha
3aJIaHHOE YHCIIO MPOIICHTOB,
MacIrao;

— OmepHupoBaTh Ha 0A30BOM
YPOBHE TIOHSTHSIMH:
norapudm yuca,
TPUTOHOMETPHYECKAs
OKPYXHOCTB, TpaJlyCHasi Mepa
yria, BeIM4MHa yTJa,
3aJaHHOT'0 TOYKOW Ha

C80000HO Onepuposamv NOHAMUAMU. Yeloe
YuCno, 0eUMOCmb yucel, 00bIKHOBEHHAs
0pobb, decamuunas 0podb, payuoOHAIbHOE
YUCn0, NPUOIUINCEHHOE 3HAUEHUE YUCIA,
yacmo, 00711, OMHOUleHUe, NPOYEHM,
nosvluileHue U NOHUNCeHUe Ha 3a0aHHOe
YUCTIO NPOYEHMO8, MACUMAD,

npUBOOUMb NPUMEPLL YUCEN C 3A0AHHBIMU
ceolicmeamu 0enuMoCcmu,

ONepupoBamv NOHAMUAMU. JI02APUPM YUCa,
MPULOHOMEMPULECKASL OKPYICHOCTD,
paouanHas u 2padycHas mepa yaid,
8eIUYUHA Yeld, 3A0AHHO20 MOYKOU HA
MPUSOHOMEMPULECKOU OKPYIHCHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOUBONLHYIO BENUYUHY, YUCIA €
um

8bINOIHAMb apugmemuiecKkue 0eticmeus,
couemas yCmHule U NUCbMeHHble NPUeMbl,




TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH, CHHYC, KOCUHYC,
TaHT'€HC U KOTAaHTeHC YTJIOB,
MMEIOIIUX MTPOU3BOJIBHYIO
BEJIMYUHY;

BBITOJIHATH apU(PMETUIECKHE
JIEUCTBUSA C LIEJIBIMA U
paloHaIbHBIMU YHCTIAMH,
BBITOJIHATH HECIIOKHBIE
peoOpa30BaHUS YUCIOBBIX
BBIpXEHUI, COIepKaIUuX
CTETIeHH YHce, 1100 KOPHU
13 guced, 0o orapudmsl
qHCen;

CpaBHMBATh pallMOHAJIbHBIC
quclia MeXy co00M;
OLICHUBATh U CPAaBHUBATH C
panroHaTFHBIMHU YUCIIAMH
3HAYEHUS 1IEeNIbIX CTeeHen
4yuCell, KOpHEN HaTypallbHOM
CTETEeHU U3 YHCell,
Jorapu(MoB Yuces B IPOCTHIX
ClIy4dasx;

M300pakaTh TOYKaAMH Ha
YUCJIOBOM ITPSAMOM LIEJIBIE U
paloHaIbHbIC YHCTIA,
n300pakaTh TOUKAMH Ha
YUCJIOBOW MPSIMOM LENIbIE
CTETEeHH YUCell, KOPHU
HaTypaJIbHOU CTEIICHU U3
qHCce, JOrapu(Mmbl Yucel B
MPOCTHIX CITydasx;
BBITIOJTHSTH HECTIOKHBIE
npeoOpa3oBaHUS IENBIX U
JIpOoOHO-palMOHAILHBIX
OYKBCHHBIX BBIPOKCHUH,;
BBIpXKaTh B MPOCTEUIITNX
Clly4yasiX U3 PaBeHCTBA OJIHY
MEPEMEHHYIO Yepe3 IpyTHhe;
BBIYUCIIATH B IPOCTHIX
CIIy4asix 3HaYCHHs YUCITOBBIX
1 OYKBEHHBIX BBIPKCHUH,
OCYIIECTBIISISI HEOOXOTUMbBIE
MOJICTAHOBKH H
npeoOpa3oBaHus;
n300pakaTh CXeMAaTHUECKH
yroJl, BETHYNHA KOTOPOTO
BBIp@XXEHA B rpajlycax;
OLICHHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHTeHCa KOHKPETHBIX
YTJIOB.

NpuUMeHsis npu HeobX0OUMOCmuU
gbluUCIUMENbHBIE YCIMPOLUCMBA;

—  HAX0O0UmMb 3HAYEHUsl KOPHSL HAMYPATbHOLUL
cmenetu, CmeneHu ¢ payuoHaIbHbIM
nokasamenem, 102apu@ma, Ucnob3ys npu
HeobX00UMOCmU 8bIYUCTUMENIbHbLE
ycmpoucmea;

—  N0Jb308aMbCSL OYEHKOU U NPUKUOKOU NpU
NPAKMUYecKux pacuemax,

—  mpPoB8OOUMb NO U3BECIMHBIM POPMYIAM U
npasuiam npeoopazo8aHusi OyK6eHHvIX
BbIPAICEH UL, BKIIOUAIOWUX CEeNneHU, KOPHU,
Jlo2apugmvl u mpucoHomempuyeckue
Gyuryuu;

—  HAXoO0umo 3HAYeHUs YUCTOBbIX U OYKEEHHbIX
8bIPANCEHUL, OCYUEeCMEIssL He0DX00UMble
NOOCMAHOBKU U NPEOOPA308AHUSL,

—  uU3006paddcamov cxemamudecku Yo, 8eIudUHa
KOMOPO20 8bIpadiCena 8 2paoycax uiu
paouarnax;

—  UCNONIb308aMb NPU peuleHul 3a0a4
mabauuHvle 3HaYeHUs MPUSOHOMEMPUYECKUX
@yHKYULl yenos;

—  BBINOJHAMb NEPEBOO BEIUYUHBL Yeld U3
PAOUAHHOLL Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnoi scuznu u npu uzyuenuu

Opy2ux yueoOHbvIX nPeoMenos:

—  BLINONIHAMb OCCMBUS C YUCTOBbIMU
OAHHBIMU NPU peuteHUU 3a0ay
NpAKmMu4ecko2o xapakmepa u 3a0ay u3
Pasiuunblx odaacmeti 3HAHUL, UCNOb3YS NPU
HeobX00uMOCmu Cnpagoytble Mamepuanbl u
BLIYUCTUMENHBLE YCIMPOUCMEA,

— oyenusamv, CPAGHUBAMD U UCNOILIOBAMb
npu pewienuy npaKmuieckux 3a0a4
YUCTI0B8bIE 3HAYUEHUS PeaTIbHbIX 6ETIUYUH,
KOHKpemmble YUCi08ble XapaKmepucmuk
00bEKMO8 OKPYACAIOUje2o Mupa




B noeceonesnoit ycuznu u npu
uzyueHuu Opy2ux yueoHvix
npeomemos:

BBITIOJIHATH BBIYUCIICHUS MTPU
pelieHuu 3a1a4y
MIPAKTUYECKOr0 XapakTepa,
BBITIOJIHATH IPAKTHYECKUE
pacueTsl ¢ UCIOJIb30BaHUEM
IIPH HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEpUaJIOB U
BBIYMCIIMTENIbHBIX YCTPOUCTB;
COOTHOCHUTB PEAIbHBIE
BEJINYUHBI, XapaKTEPUCTUKHI
00BEKTOB OKPY>KAIOIIETO
MHpa C UX KOHKPETHBIMU
YUCJIOBBIMU 3HAYECHUSIMU;
WCIIO0JIb30BaTh METO/IbI
OKpYTJICHUS, TPUOTMKEHUS U
MPUKUJIKU TIPU PELICHUN
MPaKTUYECKUX 3a/1a4
MMOBCETHEBHOMN KU3HU

3.
YpaBHeHus
"
HEPABEHCTB
a

Pemrate nuHelHbIE ypaBHEHUS
Y HEPaBEHCTBA, KBaJpaTHbIC
ypaBHEHUS,

pemaTh JorapupMHUIEcKue
ypaBHCHHS BUJIA log a
(bx + ¢) = d u npocreiimmue
HepaBeHcTBa Buja 10g 4 X < d;
pemiath noka3areibHbIe
ypaBHeHus, Buzxa a > " °=d
(rme d MOXHO TIPEICTABUTH B
BUJIC CTETICHU C OCHOBAaHHEM
a) ¥ mpocTenime
HepaBeHcTBa Buaa a* < d
(rme d MOXHO TIPEICTABUTH B
BHUJIE CTETICHU C OCHOBAaHHEM
a);.

MPUBOIUTH HECKOJIBKO
MIPUMEPOB KOPHEMN
IIPOCTEUILIETO
TPUTOHOMETPHUYECKOTO
ypaBHEHHs BUa: sin X = 4,
cosx=a, tgx=a,ctgx =a,
r1e a — TabJMYHOe 3HAYCHUE
COOTBETCTBYIOIIIEH
TPUTOHOMETPHYECKOM

GbyHKIUH.

B noeceonesnoit ycuznu u npu
uzyueHuu Opyzux npeomenos:

COCTaBJIATh U pelIaTh
YpaBHEHHSI U CUCTEMBI

—  Pewambs payuonanvHuvle, nokazamenvHule u
Jloeapupmuyeckue ypasHe s u
HepaseHcmaa, npocmeiuiue
UppayUOHaIbHble U MPULOHOMEMPUYECKUe
VPaBHEHUs, HEPABCHCMBA U UX CUCTNEMbL,

—  UCNOTIBL308aMb MEMOObL PEUUEHUS.
VpasHeHuii: npusedenue K 8Udy
«npouseedenue pagHo HYII0» UTU «4ACTIHOe
PABHO HYNIOY, 3AMEHA NEPEMEHHDBIX,

—  UCNONb308AMb MEeMOoO UHMEPBANO08 OJisl
peuweHuss HepageHCmas,

—  UCnOAbB308aMb paduieckull Mmemoo 0
NPUOTUNCEHHO20 PeuleHUsl YPAGHEHUL U
HepaseHcma,

—  U3006padcamv Ha MPUSOHOMEMPUYECKOLL
OKPYIHCHOCIU MHOIHCECTNBO PeUuleHUl
npoCmetuux mpueoHOMempudecKux
VpasHeHull U HepaseHcma,

—  8BINOJHAMb OMOOP KOPHelU YPAGHeHUll Ul
PpeeHull HepaseHcmea 8 COOMEEMCmeuU ¢
OONONHUMENbHBIMU YCIOBUAMU U
02PAHUYEHUSMU.

B noeceonesnoi scuznu u npu uzyuenuu

opyzux yueoOHvlX npeomemaos:

—  coCmaename U peuams ypasHeHus,
cucmemvl YpaeHeHUll U HepaseHcmeda npu
peuteHuu 3a0a4 Opy2ux yueOHvIX
npeomemos;

—  UCNOTb308aMb YPAGHEHUs U HEPABEHCMBA
OJ1s1 NOCMPOEHUsL U UCCTEe008AHUSL




YpaBHEHUU MPU PEUICHUN
HCCJIIOXHBIX MPAKTUYCCKUX
3a1ad

npoCmetuux Mamemamuyeckux mooeneu
PeanbHbIX CUMYaAyUll Ulu NPUKIAOHBIX 3A0a,;
YyMemb UHMePNPemupo8amy NOJLY4eHHbILL
npu peulenuy YpasHeHusl, HepageHCmed uiu
cucmembl pe3yibmam, oYeHusams e2o
npasoonooodue 8 KOHmMeKcme 3a0aHHOU
PeanbHOU CUumyayuy uiu RPUKIAoOHoll 3a0a4u

4. DyHkuuun

OmnepupoBatb Ha 6a30BOM
YPOBHE NOHATUSAMMU:
3aBHCUMOCTH BEJTMYHUH,
(byHKLHUSA, apryMEHT U
3HaueHUe PyHKIHUH, 007aCTh
OIpeJIeJIEHUs] 1 MHOKECTBO
3Ha4eHUH QYHKIUH, rpaduk
3aBUCUMOCTH, I'pauk
¢byHKIMU, HYU GYHKINH,
IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IIPOMEXKYTKE, yObIBaHUE HA
YHCIIOBOM ITPOMEXYTKE,
HanOoIbIIIee M HANMEHBIIIEE
3Ha4YeHue PYHKIUHU Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuoandeckas QyHKIMS,
MIEpHUOJ;

OIepUpoBaTh Ha Ha30BOM
YPOBHE NOHATUAMMU: NpsIMast U
oOpaTHas
MPONOPIMOHATEHOCTh
TMHEWHas!, KBaIpaTUIHAs,
norapupmMuyUecKas u
MoKazareiabHasi QyHKIINH,
TPUTOHOMETPHUUYECKHE
byHKIMH;

pacro3HaBaTh rpaduKu
AJIEMEHTAPHBIX ()YHKIIMA:
npsiMoii 1 oOpaTHOI
PONOPIMOHATILHOCTH,
JIMHEWHOM, KBaIpaTUYHOM,
JorapupMHUECKON U
MoKazareabHON (QyHKIH,
TPUTOHOMETPHUYECKUX
byHKIHIH;

COOTHOCHTB TpauKu
AJIEMEHTAPHBIX ()YHKIIHMA:
npsiMoii 1 oOpaTHOI
IPONOPIIMOHATILHOCTH,
JINHETHOM, KBaAPATUIHOM,
JorapupMHIECKON U
MOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPHUUYECKUX

Onepuposams NOHAMUAMU.: 3A8UCUMOCTID
8enUYUH, (PYHKYUs, apeyMeHm U 3Ha4eHue
@yHKyuu, obracme onpeoenerus u
MHOIICECMBO 3HAYUEHUN YYHKYUU, epaAduK
3aeucumocmu, 2pagpux GyHKyuu, Hyau
@YHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI080M NPOMeEdNCYNIKe, YObleaHue Ha
YUCTI080M NPOMENCYMEKe, HAUbOIbULEEe U
Haumenvllee 3HaueHue QYHKYuu Ha
YUCTI080M NPOMENCYMEKE, NePUOOUUECKas
@yHKYUs, nepuoo, YemHnas u HeuemHas
@yuryuu;

ONepupoBamb NOHAMUAMU: NPAMASL U
06pamuas nNPONOPYUOHAILHOCHb, TUHEIHAS,
Ke8aopamuutas, loeapupmuieckas u
NOKA3amenbHas YyHKyuu,
mpuzoHomMempuieckue yHKyuu,
onpeoenams 3HaueHue QYHKYuu no
BHAYEHUIO APeYMEeHmMA Npu Pa3IuyHbIX
cnocobax 3a0anusi PyHKyuu,

cmpoums epapuKu u3yueHHbIX QYHKYUL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCHETUUX
cnyuasx no ghopmyne noseoeHue u ceolicmea
@yHKYULl, HAX00UmMv no 2paguxy GyHKyuU
Haubobuue U HaUMeHbUUe 3HAYEHUSL,
cmpoumy 3CKU3 epagura Qyukyuu,
yooeremeopstoujeli NpUseoeHHOMy Habopy
VC08ULL (RPOMENCYMKU
go3pacmanus/yovieanus, sHaueHue QyHKyuu
8 3a0aHHOU MOYKe, MOUKU IKCMPEMYMOS,
acumnmomul, HYIU QYHKYUU u m.o.);
pewams ypasHeHust, npocmetiuiue Cucmembl
VPABHeHUl, UCNONIb3YSL CEOUCMBA (DYHKYUL U
ux epaguxos.

B noeceonesnoii scuznu u npu uzyuenuu
Opy2ux yueoHvIX npeomenos:

onpeodenams no epapuram u UCnoIb308ams
0J151 peuleHus NPUKIAOHbIX 3a0ay CBOUCMBA
PeanbHbIX NPOYECccos U 3asucumocmel
(Haubobuwue U HaUMEeHbUUe 3HAYEHUs,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUSL
@YHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO U
m.n.);




byHKIHA ¢ popMymamu,
KOTOPBIMH OHH 33/1aHBI;

— HaXoAWTb MO rpaduxy
MpUOIMHKEHHO 3HAUCHUS
(GYHKIIUY B 33JaHHBIX TOYKAX;

— ompeaensTh 1o rpaduky
cBoiicTBa (QyHKIUU (HYIIH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHbIIINE
3HAQUYEHMS U T.I1.);

— CTpPOHTb 3CKU3 rpaduka
(GyHKIIUH, yIOBIETBOPSIOLIEH
MIPUBEJICHHOMY Ha0O0py
yCIOBUH (MIPOMEKYTKHU
BO3pacTanus / yObIBaHUS,
3HaYeHUE PYHKIIUU B
3aJIaHHOM TOYKE, TOUKHU
KCTPEMYMOB U T.]1.).

B noeceonesnoit scuznu u npu

U3YYEHUU OPY2UX NPEOMEM0E:

— OIpeaensaTh No rpadukam
CBOMCTBA peallbHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
(HanOoNbIIINEe ¥ HAUMEHBIIIHE
3HAYEHUS, IPOMEKYTKH
BO3pacTaHUs U yObIBaHMS,
MPOMEKYTKH
3HAKOTOCTOSIHCTBA U T.I1.);

— HHTEpPIPETHPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHON
MPAKTUYECKOU CUTYaLIUU

—  UHMePNPemuposamsv CE0UCMEd 6
KOHmeKcme KOHKPEMHOU NPAKMU4ecKoul
cumyayuu,

— onpedensimvb no epaguxam npocmetiviue
Xapakmepucmuxu nepuooudecKux npoyeccos
8 buo02UU, IKOHOMUKE, MY3bIKE, PAOUOCEAZU
u op. (amnaumyoa, nepuoo u m.n.)

5.
J1eMeHTHBI
MareMaTrnue
CKOTr0
aHaJn3a

— OmnepupoBaTh Ha 6a30BOM
YPOBHE NOHATUSAMU:
MPOU3BOIHAS (PYHKIINH B
TOUYKE, KacaTeabHas K
rpaduky GyHKIUY,
MIPOU3BOIHAS (PYHKIUH;

— OIpeaensTh 3HaUCHUe
MIPOU3BOIHON (PYHKIIMHU B
TOYKE MO U300paKEHHIO
KacaTelbHOHU K rpaduKy,
IIPOBEACHHON B 3TOM TOUKE;

— pfmaTtb HECCJIIOKHBIC 3a1a4i Ha

MIPUMEHEHHE CBSI3U MEKIY
IPOMEKYTKaAMHU
MOHOTOHHOCTH U TOUYKaMH
SKCTpeMyMa QYHKIUH, C
OJIHOM CTOPOHBI, U
IPOMEKYTKaMHU

—  Onepuposamov NOHAMUAMU: NPOUZBOOHAS
@YHKYUU 8 MOUKe, KACamenbHas K 2papuxy
@dyHKYUU, NPOU3B0OHAsL PYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO0 OOHOYJIEHA,
MHO20UIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,

—  BBIYUCTAMb NPOU3BOOHDLE INEMEHMAPHBIX
@yHKYUIL U UX KOMOUHAYULL, UCNONB3YSL
CNpasoumvie Mamepuaibl,

—  uccne0o8amsv 8 NPOCMeUX Cyanx
@yHKYUU HA MOHOMOHHOCb, HAXOOUMb
HaubobUUe U HAUMEHbULUE 3HAYEeHUs
@yuKyul, cmpoums epaguKru MHO20YIEHO8 U
npoCmetuux payuoHaIbHbIX QYHKYULL ¢
UCNONb308aAHUEM annapama
MAmMemMamuyecKoeo aHaIu3d.

B noeceonesnoi scuznu u npu uzyuenuu

Opyzux yueOHvlX npeomemaos:




3HAaKOIIOCTOSIHCTBA U HYJISIMU
MPOU3BOIHOM ATON (PYHKIIUU
— C Ipyrou.

B noeceonesnoit scuznu u npu
uzyueHuu Opy2ux npeomemaos:

MOJIB3YSICh TpaduKamMH,
CpPaBHHUBATh CKOPOCTH
BO3pacTanus (pocra,
TTOBBIIICHUS, YBEITHUCHUS U
T.I1.) WUIX CKOPOCTH YOBIBaHUS
(majeHusi, CHUYKEHHUS,
YMEHBIIICHHUS U T.I1.) BEJIHYUH
B pealibHBIX MPOIECCaX;
COOTHOCHUTH TpaduKu
peaNIbHBIX MPOLECCOB U
3aBUCUMOCTEN C UX
OMMCAHUSAMU, BKIIOYAIOIIUMHU
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
TJIABHOE TTOHIDKEHUE | T.11.);
UCIOJIb30BaTh IpaduKu
pEaIbHBIX MPOLIECCOB IS
PEIICHUS HECIOXKHBIX
MPUKJIAIHBIX 33724, B TOM
qHCIIe ONpeIensis o rpaduxy
CKOPOCTh X0J1a Iporecca

—  pewams NpUKIaoHbvle 3a0adu U3 Ouoao2ulU,
Qusuxu, xumuu, SKOHOMUKU U OPYeUX
npeomemos, céa3aHHbie C UCCIe008aAHUEM
Xapakxmepucmux peaibHblX nPoYeccos,
HaxoxcoeHuem HauboIbuux U HAUMEeHbUUX
3HAYeHUll, CKOPOCMU U YCKOPEeHUsL U M.N.;

—  UHmMepnpemuposams NOJIYyUeHHble
pesynvmamol

6.
Cratucruka
U Teopus
BEPOSITHOCT
eii, Joruka
U
KOMOMHATOP
HKa

OmnepupoBath Ha 0a30BOM
YpOBHE OCHOBHBIMH
onucaTelIbHbIMU
XapaKTepUCTHUKAMU
YHICIIOBOTO Habopa: cpeaHee
apudMeTnyecKoe, MeIraHa,
HauOoJbIlIee U HAMEHbIIIEe
3HAYCHMUS;

oInepHupoBaTh Ha 6a30BOM
YPOBHE MOHATUSMU: YACTOTa U
BEPOSITHOCTH COOBITHS,
CITy4aitHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU
AJIIEMEHTaPHBIMU COOBITUSMU;
BBIYUCIISITH BEPOSITHOCTH
COOBITHH Ha OCHOBE IIO/ICYETA
4KCIIa UICXO/I0B.

B noeceonesnoit ycuznu u npu
uzyueHuu Opyzux npeomenos:

OIICHUBATh U CPABHUBATH B
MPOCTBIX CIIydasix
BEPOSITHOCTH COOBITHI B
pealbHOM )KU3HH;

YUTaTh, CONIOCTABIIATD,
CPaBHUBATH,
WHTEPIPETHUPOBATH B MPOCTHIX

—  Umems npeocmasnenue o OUCKpemmvix u
HEeNpepbl8HbIX CIYYAUHBIX 8EIUYUHAX U
pacnpeoeieHusx, 0 He3asUCUMOCmu
CTLYYAUHBIX BEIUYUH,

—  UMemb npedcmasieHue 0 Mamemamuyeckom
024CUOAHUU U OUCNEPCUL CTYHAUHBIX
BENUYUH,

—  uUMmemb npedcmasieHue 0 HOpMaibHOM
pacnpeoeneHuy u NPUMepax HOPMAIbHO
pacnpeoeieHHbIX CLYYAUHbIX 8eIUYUH,

—  NOHUMAMb CYMb 3aKOHA OOILUUX YUCET U
8b100POUHO20 MEMOOA UBMEDPEHUS.
8eposmHocmetl;

—  uMemb npedcmasieHue 00 YCi08HOU
8EpOSIMHOCMU U O NOTHOU 8EPOAMHOCIU,
NPUMEHAMb UX 68 peuleHUU 3a0ay;

—  uMemsb npedcmasieHue 0 8aMCHbIX YacCmHbIX
sudax pacnpeoenenuii u nPUMeHsIms Ux 8
peutenuu 3a0ay;

—  umemv npeocmasieHue 0 Koppensyuu
CAVYAUHBIX ETUYUH, O TUHEUHOU pecpeccuul.

B noeceonesnoi scuznu u npu uzyuenuu

opyzux npeomemos:

—  GLIYUCTIAMb UTU OYEHUBAMb EPOAMHOCINU
coObIMULL 8 PEATbHOU HCUSHU,




ClTydasix peajbHbIe TaHHbIE,
MIPE/ICTABICHHBIC B BUJIC
Ta0IMI, TUarpamMm, rpad)uKoB

8b10UPaMb NOOX00sUUE MEMOObl
npedcmasieHust u 06pabomxku OaHHLIX;
YMemb peuams HeClodCHble 3a0ayu Ha
npuMeHeHue 3aKoHA DONLUUX YUce]l 8
coyuoIo2UU, CMpPaxo8anuu,
30pasooxpanenuu, obecnevdenuu
0e30nacHOCmU HACeNeHUsL 8 YPE36bIYAIHBIX
CUMYayusx

7.
TexcToBbBIC
3agauu

Pematp HecnoKHBIE
TEKCTOBBIE 3a/1a4H Pa3HbIX
THUIIOB;

aHAJIM3UPOBATH YCIOBUE
3a/1a4u, PH HEOOXOAUMOCTH
CTPOMTD ISl €€ PEILICHUs
MaTEeMaTHYECKYIO MOJIENb;
[IOHUMATh U UCIIOJIb30BaTh
JUISL pEIlIeHUs 3a/1a4uu
nH(pOpMAIIHIO,
MIPEJICTABICHHYIO B BUJIE
TEKCTOBOW M CUMBOJIBHOU
3arMcu, cXeM, TalJIuil,
auarpamm, rpaukos,
PUCYHKOB;

JIeICTBOBATH IO aJTOPUTMY,
coJieprKalleMycsl B yCIIOBUU
3aJauy;

HCIOJIb30BaTh JIOTMUECKUE
paccyXaeHUsl IPU pEeLIeHUH
3aJauy;

paboTtath ¢ U30BITOYHBIMU
YCIIOBUSIMH, BBIOMpast U3 BCel
uHpopMalny, TaHHbIE,
HE0OXO0IUMBIE I PelleHus
3aJauu;

OCYIIECTBJISATh HECIOKHBIN
nepedop BO3MOKHBIX
peleHuid, BRIOUpas U3 HUX
ONTUMAJILHOE MO KPUTEPHSIM,
cOpMyIHpPOBaHHBIM B
YCIIOBUU;

aHaJIM3UPOBATh U
MHTEPIPETHPOBATH
MOJIy4YE€HHBIE PEllIeHNUs B
KOHTEKCTE YCJIOBHS 3a/1a4H,
BBIOMpATh pEUICHMUs], HE
IIPOTUBOPEYAIINE KOHTEKCTY;
pelaTth 3a1a4y Ha pacyeT
CTOMMOCTH MOKYTIOK, YCIIYT,
MOE3/0K U T.I1.;

peliaTh HeCIoXKHbIE 33/1a4H,
CBSI3aHHBIE C JIOJIEBBIM

Pewamv 3a0auu pazuvix munos, 6 mom
yucie 3a0a4u NOBbLULEHHOU MPYOHOCMIUL,
8bI0UPAMb ONMUMATLHBIU MEMOO peuleHus
3a0auu, paccmampusas paziuyHvle Memoobl,
CMpoums MoOelb peueruss 3a0a4u,
npoBoOUNb 00KA3AMENbHbIE PACCYHCOCHUS,
peuiams 3a0ayu, mpeodyrouue nepebopa
8apUAHMO8, NPOBEPKU YCILIOBULL, 8bIO0PA
ONMUMATILHO20 Pe3YTbMama,
AHATU3UPOBAMD U UHMEPNPEMUPOBAND
pesyivmamvl 8 KOHmMeKcme YCio8us 3a0ayl,
8bI0UpaMb peuieHus, He npomusopeyaujue
KOHMeKCmy,

nepegooums npu peuleHuu 3a0aqu
ungpopmayuro uz 00HoU gopmul 8 opyeyio,
UCNONBL3YSL NPU HeOOXOOUMOCIU CXeMbl,
maoauysl, epagpuxu, Ouazpammol;

B noeceonesnoii scuznu u npu usyuenuu
opyzux npeomemos:
— pewambv npaxmuyecKkue 3a0adu u 3a0ayu u3

opyaux npeomemos




Y4acTHEM BO BIIAJICHUU
bupMmoii, mpeanpusTHEM,
HEJIBIYKUMOCTBIO;

peliaTh 3a1a4u Ha IPOCTHIS
MIPOLIEHTHI (CUCTEMBI CKUIOK,
KOMKCCHH) U Ha BBIYUCIICHUE
CJIOKHBIX MPOIICHTOB B
pa3IMYHBIX CXEMaX BKJIA/IOB,
KPEAUTOB U UIOTEK;

pelaTh MPaKTHYECKUE
3a/1a4u, TpeOyromme
WCIOJIb30BaHUS
OTPHIIATEIILHBIX YUCEI: HA
oTpesieNieHUE TeMITePaTyphl,
Ha ONpPEICIICHHE TTOJIOKCHHUS
Ha BPEMEHHOM ocu (10 Haulel
3pBI U TIOCIIE), HA JIBIYKCHHE
JICHE)KHBIX CPEIICTB
(mpuxona/pacxon), Ha
orpeseiieHue
TITyOUHBI/BBICOTHI U T.IL.;
WCIIOJIb30BATh TTOHSTHE
Macrirada JiIs HaX 03K JICHUS
paccTOSIHUN M JUTHH Ha
KapTax, IUIaHaX MECTHOCTH,
MJIaHaX TTOMEIIEHHH,
BBIKpOIiKax, Ipu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoit scuznu u npu

uzyueHuu opyzux
npeomemos:

pelaTh HECIOKHbIE
MpaKTUYECKUE 3a7auH,
BO3HUKAIOIINE B CUTYaLUSIX
MMOBCEIHEBHOM KU3HU

8.
I'eomerpus

OmnepupoBath Ha 0a30BOM
YpOBHE MOHATHSMU: TOYKA,
npsiMasi, IJIOCKOCTh B
MIPOCTPAHCTBE,
napajieIbHOCTh U
MEePIEeHIUKYIISIPHOCTD
NPSIMBIX U IJIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC
BUJIBl MHOTOTPAHHHUKOB
(mpu3ma, mupamuaa,
MIPSMOYTOJIBHBIN
napaiesenunes, Kyo);
n300paxaTh U3ydaemble
(buUrypsI OT pyKu u ¢
MPUMEHEHUEM MTPOCTHIX
YEepPTEKHBIX UHCTPYMEHTOB;
nenath (BBIHOCHBIC) IJIOCKUE

Onepuposams nousmuamu. mouxa, npsamas,
NJIOCKOCMb 8 NPOCMPAHCMEe,
napanierbHoCmy U NepneHOUKYIAPHOCHb
NPAMBIX U NJIOCKOCMEl,

npUMeHAmMb 015 peulenust 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
NpUMeHeHUs. 3a0aHbL 8 ABHOU (opme;
pewams 3a0ayu Ha HaxodcoeHue
2e0MempuUYecKUx 6eIUUH no 00paA3yam uiu
aneopummam;

denamv (8bIHOCHbBIE) NIOCKUE YePMENCU U3
PUCYHKO8 00beMHBIX (hucyp, 6 mom uucie
pucoeams 8uU0 ceepxy, cOOKy, Cmpoums
CeYeHUsL MHO202PDAHHUKOB,

U361eKamyv, UHMEPNPEMUpo8ams u
npeoopazo8vleamsv UHGOPMAYUIO 0
2e0MempuyecKux ueypax, npeocmasieHHyo




YepTEeKH U3 PUCYHKOB
MPOCTBIX O0BEMHBIX PHUTYP:
BU/I CBEPXY, COOKY, CHH3Y;

— U3BIEKaTh UHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX
reoMeTpUUYecKux Gurypax,
IIPEJICTABICHHYIO Ha
YyepTekax U pUCYHKaX;

— TNPHUMEHATH TEOPEMY
[Tudaropa npu BEIYHUCICHUN
3JIEMEHTOB
CTepeoMETpUIECKUX (pUryp;

— HaxoAWUTb 0OBEMBI U IUIOIAIN
MOBEPXHOCTEN MPOCTEHIIINX
MHOTOTPaHHHUKOB C
MpUMEeHEHUEM (HOpMYIL;

— Ppacro3HaBaTh OCHOBHBIE
BUJIBI TEJI BpalieHus (KOHYC,
nuuHap, cepa u map);

— HaxOoIHUTh 00BEMBI U TUIOIIAIN
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TEJ
BPAICHHS C IPUMEHEHUEM
dbopmyL.

B noeceonesnoit ycuznu u npu

uzyueHuu Opyzux npeomenos:

COOTHOCUTB aOCTpaKTHbIE

reOMETPUUECKUE TTIOHATHS U

(baxThI ¢ peabHBIMU

KU3HEHHBIMUA O0BEKTaMU U

CUTYallUsMU;

— HCIIOJIB30BaTh CBOKMCTBA
MIPOCTPAHCTBEHHBIX
reoMeTpUUeCKuX (pUryp s
peleHHsI TUIIOBBIX 33134
MIPaKTUYECKOIO COJIEPIKAHMUS;

— COOTHOCHUTH IIJIOLIA] I
MOBEPXHOCTEHN Tel
OJINHAKOBOH (popMbI
Pa3IUYHOTO pa3Mepa;

— COOTHOCUTBH O0BEMBI COCY/I0B
OJINHAKOBOH (popMBI
Pa3IUYHOTO pa3Mepa;

— olleHuBath hopMy
MPaBUILHOTO MHOTOTPaHHUKA
II0CJIE CIWJIOB, CPE30B U T.II.
(ompenensiTh KOJINYECTBO
BEpIINH, pedep U rpaHeit
MOJIy4YE€HHBIX
MHOT'OTPaHHHUKOB)

Ha Yyepmedscax;
npuUMeHsAms ceomempuyeckue gaxmol 04
pewienus 3a0a4, 8 mom ucie
NPeononazaryux HeCKOIbKO Wazos
pewenus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
APAMbBIX U NIOCKOCMEN 8 NPOCMPAHCIEe;
Gopmynuposeams ce0licmea u NPU3HAKU
Queyp;

00KA3bIBAMb 2e0MempuiecKue
VMBEPHCOCHUS,

e1adems CMaHOApmMHOU Kiaccugurayuetl
NPOCMPAHCMBEHHBIX ueyp (Nupamuovl,
npuzMbvl, napaieienunedsl);

Haxooums 00veMbl U NIOWAOU
NOBEPXHOCMEN 2eOMEMPUYECKUX MeTl C
npumeneHuem Gopmyn;

BbIUUCTIAND PACCMOSHUSL U YTibl 8
npocmpancmse.

B noeceonesnoii ycuznu u npu uzyuenuu
Opy2ux npeomMemaos:

UCNONL3068AMb CBOUCNEA 2eOMEMPUUECKUX
Queyp 05 pewieHus 3a0ay NPAKMU4ecKo2o
xapaxkmepa u 3a0ay u3 opyaux ooiacmet
SHaHUU

9. BekTopsbl
"

— OmnepupoBarh Ha 6a30BOM

Onepuposams NOHAMUAMU 0eKapmMOo8bl




KOOPAUHAT YpOBHE TIOHATHEM JCKapTOBBI KOOpOUHamul 8 NPOCMpPAHCmee, 8eKmop,
bl B KOOPJMHATHI B IPOCTPAHCTBE; MOOYIIb 8eKMOPA, paBeHCmMBE0 8eKMOpO8,
NPOCTPAHCT HAXOAUTH KOOPAUHATH KOOPOUHAMbL 6€KMOPA, Y20l MEACOY
Be BEpILKH KyOa u BEKMOPAMU, CKATAPHOE NPOU3EEOEHUE
MPSIMOYTOJIBHOTO 8EKMOPO8, KOJLIUHEapHble 8EKMOPbl,
napajuiefenuneaa HAX00umb paccmosnue mMexicoy 08yMs
MOYKAMU, CYMMY 8EKMOPO8 U NPOU3BEOEHUe
8EKMOPA HA YUCILO, Y20]l MeHCOY 8eKMOPAMU,
CKANAIpHOE npouszeedeHue, packiaobléams
8eKMOp N0 08YM HEKOLIUHEAPHbIM
gexmopam,
3a0a8ams NIOCKOCHb YPABHEHUEM &
0eKapmosoul cucmeme KOOPOUHan,
pewams npocmeuuiue 3a0a4u 66e0eHuem
8eKMOPHO20 basuca
OnuceIBaTh OTIEIbHBIE Ilpeocmasnsamo 6xk1a0 8b10AIOUWUXCS
BBIIAIOIINECS PE3YyIbTaTHI, MaAmemMamuros8 8 pazsumue Mamemamuxy u
MOJTyYEHHBIC B XOJI€ Pa3BUTHUSA UHBIX HAYYHBIX oOacmell;
10. Mcropus MaTEMaTHKHU KaK HayKH; NOHUMAMb POlb MAMEMAMUKU 8 PA36UMUL
MATEMATHK 3HaTh IPUMEPHI § Poccuu
" MaTEeMaTHYECKUX OTKPBITUN U
UX aBTOPOB B CBSI3M C
OTEYECTBEHHON U BCEMHUPHOMN
HUCTOPUEN;
MMOHUMATH POJIb MATEMATHUKH B
pasButuu Poccun
[TpuMeHSITh H3BECTHBIE Hcnonvsoeams ocnosHble Memoobl
METO/IbI TIPU PEIICHUH 0oKaszamenbcmea, nposooUmb
CTaHJIaPTHBIX 00KaA3amenbCmeo U 8bINOIHAMb
MaTeMaTUYeCKUX 3a/1a4; onposepaicenue;
3aMeyarh U XapaKTePU30BaTh | NPUMEHAMb OCHOBHbLE MeMOObL PeUleHs.
MaTeMaTHYeCKHe Mamemamuyeckux 3a0auy,
3aKOHOMEPHOCTH B Ha 0CHOBe MAMeMamuyeckux 3aKOHOMepHocmell
11. MeToanl OKpYy>Karolen 8 NpUpPoOe XapaKxmepuzo8ams Kpacomy u
MaTeMaTHK JCHCTBUTEILHOCTH; COBEPUIEHCTNBO OKPYIHCAIOUWe20 MUpa u
)1 IIPUBOIUTH IIPUMEPHI np0u3ee()eHuﬁ uckyccemea,
MareMaTH4YeCKUux NPUMEHRANb npocmeuuiue npocpammHsble

3aKOHOMEPHOCTEN B IPUPOJIE,
B TOM 4HCJIE
XapaKTEPU3YIOLUX KPacoTy U
COBEPILIEHCTBO OKPYKAIOLIETO
MHpa ¥ IPOU3BEACHUN
HCKYCCTBA

cpedcmea u 31eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeuleHUU
Mamemamuyeckux 3a0ay




Conep:xanue yueOHOT0 npeamera
OcHnoenasn d6azoeasn npozpamma
Anzebpa u navana ananuza
[loBropenue. Pemenue 3agady ¢ HMCIOJIB30BAHUEM CBOWCTB YHCEN M CHCTEM CUHUCIICHUS,
JIETMMOCTH, J0JIEW M 4YacTel, IPOLIEHTOB, MOAYJEN yncel. Pemienue 3a1ad ¢ UCIOIb30BaHUEM
CBOICTB CTemeHei M KOpHEW, MHOTOWIEHOB, NpPeoOpa3oBaHUN MHOTOWIECHOB U JIPOOHO-
palMOHATBHBIX BHIPAKEHUM.

Pewrenue 3amau ¢ ucnosib30BaHUEM I'palyCHOU MephI yriia. Moaysb 4Kciia U €ro CBOKCTBA.
Pemenune 3amau Ha JIBMKEHHWE M COBMECTHYIO pa0OTy C MOMOINBIO JIMHEHHBIX M KBaJIPaTHBIX
YpaBHEHUN M HX cucTeM. PemeHue 3amad ¢ IMOMOIIBK) YHUCIOBBIX HEPABEHCTB U CHCTEM
HEPABEHCTB C OJTHOU MEPEMEHHOM, C MPUMEHEHHEM N300pa)KEHUS YUCIOBBIX POMEKYTKOB.
Pemennie 3amau ¢ HCHOIB30BAaHUEM YHUCIOBBIX GYHKIUI u ux rpadukos. Mcnomb3oBanue
CBOWCTB U IrpapuKOB JTMHEWHBIX U KBAJAPATUYHBIX (PYHKLUH, 0OpaTHON MPONOPIIMOHATEHOCTH U

byakuun Y = \/; . I'paduueckoe perienne ypaBHeHUI 1 HEPAaBEHCTB.

Tpuronomerpuyeckasi OKpPYKHOCTb, paoduanHas mepa yena. CHHYC, KOCHUHYC, TaHTEHC,
Komaweexc TPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO U CIICICTBUS U3
Hero. 3HavyeHus] TpUronoMeTpuueckux Gynkuuit aist yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). @opmynvl  ClONCEHUS MPULOHOMEMPUHEeCKUX QYHKYul, Gopmyavl
6 4 3 2
npusedeHust, hopmyivl 0BOUHO20 ApeyMeHmd.

Hymu  ¢yHKOu#M, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HaumOonblnee wu
HavMeHbIIee 3HaueHue QyHkiuu. [lepuoanyeckue GpyHkmuu. YeTHOCTh U HEUETHOCTDh (PYHKITUIA.
Cnoorcnvie pynkyuu.

Tpuronomerprueckue GpyHKIUH Y =COSX,Y =SIiNX, Yy =tgXx. @yukyus y=ctgx. CeoiictBa u
rpaduKy TPUTOHOMETPUIECKUX (PYHKITUI.

ApKKOCHHYC, apKCHHYC, apKTaHT€HC 4ucha. Apkkomaneenc uucna. Ilpocreiimme
TPUTOHOMETPHUECKHUE ypaBHEHUs. PellleHrne TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpammuvie mpuconomempuyeckue QyHKyuU, ux ceoticmsea u epaguxu. Pewenue npocmetiuiux
MPUSOHOMEMPULECKUX HEPABEHCME.

Crenenb ¢ NEWCTBUTENBHBIM MOKa3aTejeM, CBOWMCTBa cTeneHu. [Ipocreiinime moka3areabHbIe
ypaBHEHHS U HepaBeHCTBa. [lokaszaTenbHas QyHKIUS U €€ CBOMCTBA U rpaduK.

Jlorapugm uucna, coiictBa jorapudma. [ecsatuunsiii norapudm. Yucno e. Hamypanvnuwiii
noeapugm. TlpeodpasoBanue norapuGMUYECKUX BbIpakeHUH. JlorapupmMudeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduk.

CreneHHas GyHKIUS U ee CBOMCTBaA U Tpaduk. MpparroHaibHbIe ypaBHEHUS.

Memoo unmepesanos 05 peuierus HepaseHCcma.

Ilpeobpazosanus epaguxos @ynxyuu: cosue 6001b KOOPOUHAMHBIX OCell, pacmsdiceHue U
colcamue, OmpasiceHue OMHOCUMENbHO KOOpOuHammuvix ocell. I paguueckue memoowvl peuieHus
VypasHeHull u HepaseHcms. Peuienue ypasHeHull u Hepagencme, co0epuHcaux nepemenHyro noo
3HAKOM MOOYJIA.

Cucmembl NOKA3AMENbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHBIX, 102APUDPMUYECKUX HEPABEHCME.

Bzaumno obpamuvie gpynxyuu. I paghuxu 3aummo oopamuwix yyHKyul.

Vpaenenus, cucmemul ypagnenuti ¢ napamempom.

[TpousBonnas ¢yHkuuu B Touke. KacarenbHas k rpaduky QyHkuuu. ['eomerpudeckuil u
bu3ndeckuii  cMpIca  Tpow3BOoAHOW. [IpousBoaHbIe dnMeMeHTapHBIX (QYyHKIUW. [Ipasuna
oughghepenyuposanus.

Bmopas npouszsoonas, ee ceomempuueckuti u puzuyecKutl CMbici.

[Tonsatne o HempepbiBHBIX (GyHKIUAX. ToukM 3KCTpemMymMa (MakCMMyMmMa W MHHHMYyMA).
HccnenoBanue 3meMeHTapHBIX (DYHKIMA Ha TOYKH 3KCTpEeMyMa, HauOoJbIee W HAaMMEHBIIEe



3HaYeHWE C TIOMOINBI0 MPOU3BOAHON. [locmpoenue cpaghuxkos Gyukyui ¢ nomowwo
npou3800HsIxX. [Ipumenenue npousso0Ho npu peuteHuu 3a0ay.

[TepBooOpasnas. [lepsoobpasnvie s1emenmaphvlx  Qynxyui. Iliowads KpuonuHeuHol
mpaneyuu. Popmyna Hotomouna-Jletionuya. Onpedenennsiii unmeepai. Bviuucienue niowaoei
NIOCKUX uzyp u 00bemMos8 mei 8paujenus ¢ NOMOWbIO UHMeSPad.

T'eomempus

[ToBTOpenue. Pemenue 3amay ¢ mpuMEHEHHEM CBOMCTB (UI'Yp Ha IUIOCKOCTH. 3aJayd Ha
JI0Ka3aTeNbCTBO M IIOCTPOEHUE KOHTpHpuMepoB. lMcrnosb3oBaHue B 3agadax IMPOCTEHIIMX
JOTHYECKNX mpaBui. Pemnenwe 3amad ¢ UCHOJNB30BAHUEM TEOPEM O TPEyroJbHHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJILHBIX TPEYroJlbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnosp3oBaHueM (PaKTOB, CBSA3aHHBIX C OKPY)KHOCTAMHU. PelieHue 3amay Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIYMCIICHHE UIMH M IUlOaneu. Peuwtenue 3aday ¢ NOMOWbio
8EKMOPO8 U KOOPOUHAM.

Harnsmaas crepeomerpusi. @urypbl u ux uzodpaxenus (Kyo, mupamuna, npusma). OcrhosHble
nousamus cmepeomempuu u ux ceoticmsea. Ceuenus kyda u Terpasipa.

Touka, npsiMast ¥ IUVIOCKOCTb B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3anmHoe pacrnonokeHrue IpsMbIX U TUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHOCTh NPSIMBIX U
IUIOCKOCTE B MpocTpaHCcTBe. M300pakeHME NPOCTEHIIMX MPOCTPAHCTBEHHBIX (GUTYp Ha
MJIOCKOCTH.

Paccrostamst Mexay GUTypamu B POCTPAHCTBE.

VYriel B mpoctpadcTBe. [lepneHIuKynsipHOCTb MPSMBIX U TIOCKOCTEH.

[Tpoekuwmst purypsl Ha TUIOCKOCTH. [IpU3HAKH TIEPIICHIUKYISIPHOCTH NPSIMBIX U TUIOCKOCTCH B
npoctpaHncTBe. Teopema o Tpex MeprneHIuKyspax.

Mpuororpannuku. [lapannenenunen. CoiicTBa NpsIMOYroJibHOTO Napasuienenunena. Teopema
[Tucaropa B mpoctpanctBe. [Ipusma u mupamuna. IlpaBunpHas mupamMuga W MpaBUIbHAs
npu3ma. [Ipssmas mupamuaa. DIeMEHTBI TPU3MBI U TTUPAMU/TBL.

Tena BpameHusi: HUIMHAP, KOHYC, chepa U map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO
LWIMHJIpaA, IPSIMOTO KpyroBoro konyca. M3o00paxeHue Tea BpalieHus Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KoHyce, ceyeHUs KOHyca (napanieibHoe OCHOBAHUIO U
npoxoosuee uepe3 BepulUHy), CedeHusi YUIUHOpa (napaiieivHo u NepneHOUKyIsAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomMOUHaYUYU MHO202PAHHUKOS U Mell 8paujeHus medxcoy cobot. Brpraucnenue
AIIEMEHTOB MPOCTPAHCTBEHHBIX QUTyp (pedpa, AMaroHasIu, yribl).

[Inomane MOBEpXHOCTH NMPaBUIBHOM NMUpaMUAbl U NPsAMOM Ipu3Msbl. [1nomans noBepxHOCTH
MPsIMOTO KPYTrOBOTO LIUIUHAPA, MPSMOTO KPYrOBOTO KOHYCa U IIapa.

[Tonsitue 06 o6peme. OO6BEM MUpPaMUJIBI M KOHYCA, TPU3MBI U IWHHApa. O0beM mapa.

Iloooonvie mena 6 npocmpancmee. COOTHOLICHHS MEXIYy IUIOIIAISAMH IOBEPXHOCTEH H
00BbeEMaMHU MOJO0HBIX TEJL.

Leuodicenus 6 npocmpancmee: napanienbHulil NePeHoC, YeHMPATbHAS CUMMEMPUs, CUMMEMPU]
omHocumenvHo naockocmu, nogopom. Ceovicmea Osudicenuti. [lpumenenue osudicenuii npu
peutenuu 3a0au.

BexTops! 1 koopauHaThl B npocTpaHcTBe. CymMmMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yroil Mexay BekTopamu. KoinuHeapHble U KOMILIaHApHbIE BEKTOpBl. CkanspHoe npouszgedenue
sekmopos. Teopema o paznodxcenuu 6eKmopa no mpem HeKoMnianapHuim eekmopam. Cransaproe
npoussedeHue 6eKmopos 6 Koopounamax. llpumenenue 6ekmopog npu peuieHuu 3a0ay Ha
HAaxoxcoenue paccmosiHutl, O1uH, niowaoeli U 00vemos.

Vpasnenue niockocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee. Popmyna ons
BLIYUCTEHUS PACCMOAHUSL MEAHCOY MOYKAMU 8 NPOCMPAHCMEe.

BepositHoCTh M cTaTucTHKA. PaboTa ¢ taHHBIMH



[ToBTOpenue. Pemienne 3amad Ha TabnmuuHOe W rpaduyueckoe MPENICTABICHUE aHHBIX.
Hcnonp30BaHrue CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U
HAMMEHBIIETO 3HAYCHUSA, pa3Maxa, ducnepcuu. Pewenue 3adau na onpedenenue uacmomsl u
eeposimHocmu  codvimuil. Buluucienue eepoamuocmeli 8 onwvlmax ¢ pPasHOBO3MONCHbIMU
anemenmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuku. Pewenue 3a0au
Ha BbIYUCTEHUE BEPOSMHOCMEU He3A8UCUMBIX COObIMuUll, NpuMeHeHue @QOpMYibl CIONHCEeHUs
sepossmuocmell. Pewenue 3aoau ¢ npumenenuem ouazpamm Diiepa, Oepesa 8eposimHocmell,
Gdopmynvr bepuynnu.

Ycnosnas  eeposimnocmo.  Ilpasuno  ymmoowcenus — eeposmuocmeu. Dopmynra  noaHou
8EPOSIMHOCMUL.

Juckpemnvie cnyuaiinvlie senuuunvl u pacnpeoenenus. Hesasucumvle cuyyaiinvie enuyumbl.
Pacnpeoenenue cymmol u npoussedenuss He3a8UCUMBIX CILYYAUHBIX BEIUYUH.

Mamemamuueckoe oocudanue u Oucnepcus CiyyauHou eeauuunvl. Mamemamuueckoe
odicudanue U Oucnepcus CyMmvl CIV4auHulX eenuyud. I eomempuueckoe pacnpeoeneHue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuviguvie ciyuaiinvie enuuunsi. [lonamue o niomuocmu eeposmuocmu. Pasnomeproe
pacnpedeneHue.

IlokazamenvHoe pacnpedeieHue, e2o napamempbi.

llonamue o Hnopmanvnom pacnpedenenuu. Illapamempsl HOpMAIbHO20 pacnpeoeneHus.
Ipumepul cnyuatinblx 6enuyut, NOOYUHEHHBIX HOPMANbHOMY 3AKOHY (NO2peuHoCms uamepeHull,
POCm 4enosexa).

Hepasencmeo Yebwviwesa. Teopema Beprynnu. 3axon 6onvuiux uucen. Bvibopounvlii memoo
usmepenus eepossmuocmeti. Ponb 3aKkoHa 601buux uucen 8 Hayke, npupooe u ooujecmae.
Kosapuayus oeyx cnyuaiinvix eenuuun. [lonamue o koagpuyuenme xoppenayuu. Coemecmuule
HaOI00eHUsl 08YX CLYUAUHBIX 8eU4UH. Bbibopounblil KO3 @uyuenm Kopperayuu.



Temarnueckuii mjian

10 kaace
No Has3Banune Tembl Kosn-Bo vacoB
1. IToBTOpEHME 5
2. UmucnoBble QyHKIIMH 5
3. Tpuronomerpuueckue GyHKINU 23
4. HekoTopsie cBeieHNs U3 IUIaHUMETPUH 3
5. Beenenue. 3
6. [TapajienbHOCTB NPSIMBIX U IJIOCKOCTEN 12
7. TpuronomeTpuyeckre ypaBHEHUS 11
8. [lepneH IUKyYISIpHOCTD NMPSIMBIX U IJIOCKOCTEN 13
9 [IpeoOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 11
10 MHOrorpaHHHKH. 10
11 [TpousBoHas 28
12 BekTopsl B mpocTpaHcTBE 6
Bcero 136
TemaTuyeckuil nJIa”
11 kaace
Ne Ha3Banne TeMbl Koi-Bo gacos
1. IToBTOpEeHUE 5
2. Crenenu u kopau. CTenieHHbIe QYHKINN 14
3. MeTo1 KOOpAWHAT B TPOCTPAHCTBE 11
4, ITokazarenpHas u norapudmuueckas QyHKIUN 27
S. Hunuuap, KoHyC, map 12
6. IlepBooOpasHas 1 HHTErpaj 7
7. OOBeMEBI Te 13
8. OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU 11
BEPOATHOCTEMN
9. VYpaBHenus u HepaBeHCcTBA. CHCTEMBl YypaBHEHUN U 16
HEPaBEHCTB
10. IToBTOpenue 20
Bcero 136
















