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|. Ilnanupyemble pe3yJbTaThl H3yYeHHs] Y4eOHOTIO MpeaMeTa

[Inanupyemble JUYHOCTHBIE Pe3yJIbTAThI

- c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{; KpUTUYHOCTD MBILIUIEHUS, yMEHUE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUIIOTE3Y OT (aKTa;

- TOTOBHOCTB M CITOCOOHOCTH BECTHU JAUAJIOT C IPYTHMH JIIOABMH, TOCTUTaTh B HEM
B3alMOIIOHUMAHHUs, HAXOUTh OOIIME LENINU U COTPYIHUYATH ISl UX JOCTUKEHMUS;

—  HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMHU, B3POCIBIMU B 00pa30BaTEIbHON, OOIIECTBEHHO
[10JIE3HOM, Y4eOHO-HMCCIIe10BATENbCKOM, IPOEKTHON U IPYTUX BUJAX JEATEIIbHOCTH;

—  TOTOBHOCTb U CIIOCOOHOCTB K 00Pa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA IIPOTSKCHUN
BCEH JKM3HU; CO3HATEIHbHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEITHON
po¢eCCUOHAIbHON U OOIECTBEHHOM JesITeIbHOCTH;

Ilnanupyemblie MeTanpeaMeTHbIE Pe3yJabTaThl
1. PeryiasiTHBHbIe YyHHBepcaJbHbIe yueOHbIe AeiicTBHUSA

BbInyCKHUK Hay4uTCH:

—  CaMOCTOSITENIbHO ONpENeNATh IEeNH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXKHO
OMPEICTNTh, YTO 1EJIb IOCTUTHYTA;

—  OLEHUBATh BO3MOXHBIE MMOCIEACTBUS JOCTUKEHHUS MOCTABIIEHHOMN LENH B I€ITEIbHOCTH;

— craBUTh W (opMyaupoBaTh COOCTBEHHBIC 3aJaud B O0pa3oBaTEIbHON JCATENBHOCTU U
KU3HEHHBIX CUTYalLHIX;

—  BBIOMpATh MyTh IOCTHKEHUS 11€JIH, INIAHUPOBATH PEIICHUE MTOCTABICHHBIX 3a/1a4;

—  OpraHu30BBIBaTh YPPEKTUBHBII MOUCK PECYPCOB, HEOOXOAMMBIX JIs JOCTHKEHHUS TOCTAaBICHHON
LeH;

—  COIIOCTaBJIAThH MOJIYYEHHBIH pe3yabTaT ACSITEIIBHOCTU C TOCTABICHHOU 3apaHee LEIbIO.

2. Tlo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE TelCTBUSA

BbInycKHUK Hay4YuTCs:

— WCKaTh M HAXOIUTh OO0OOIIEHHBIE CMOCOOBI pelIeHUs 3anad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHIN MH(GOPMAIIMOHHBINA MTOUCK U CTAaBUTh Ha €r0 OCHOBE HOBHIE (YUeOHBIC M TTO3HABATEIIHHBIC)
3a/1auu;

—  KPUTHYECKH OIEHWBATHh U MHTEPIPETUPOBATH MH(POPMAIIHIO C pa3HBIX MO3HUIMH, pPACIO3HABATh U
(buKcUpOBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

—  WCTOJB30BaTh  Pa3WYHBIE  MOJIETBHO-CXEMATHUYECKHUE  CpPEeACTBAa  JJIs  TPECTaBICHUS
CYIIECTBEHHBIX CBSI3e M OTHOIIEHWH, a TakXe MPOTHUBOPEUUH, BBISBICHHBIX B WH(GOPMAIMOHHBIX
HMCTOYHHKAX;

—  HAaXOAWTh U MPUBOAUTH KPUTHUECKUE APTYMEHTHI B OTHOLIEHUU ACHCTBUN U CYXKACHHI JIPyroro;
CIIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPHUTHUYECKHUM 3aMEUaHUSM B OTHOIICHHH COOCTBEHHOTO CYXKJICHUSI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

— BBIXOAWTHb 3@ paMKH Y4YeOHOro mpeaMeTa U OCYIIECTBISATH ILEJICHANPAaBICHHBI IOHUCK
BO3MOXXHOCTEH ISl IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;

—  BBICTpauBaTh WHIUBUIYaJIbHYIO OOpa30BATENbHYIO TPACKTOPHUIO, YUWUTHIBash OTPAHUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;

—  MEHSTh U YACpPKUBATh pa3Hble MO3UIMH B T03HABATEIBHON ACSITEILHOCTH.



3. KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eilicTBUSA

BbINyCKHUK HAY4YUTCS:

—  OCYUIECTBJIATH JI€JIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHUKAaMH, TaK M CO B3POCIBIMU (Kak
BHYTpH 00pa3zoBaTeIbHON OpraHM3alH, TaK U 3a ee IMpelesiaMu), MoAOUpaTh MapTHEPOB AJIS JEOBOM
KOMMYHHKAIIMH UCXOAs U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aUMOJCHCTBUS, a HE IMUHBIX CUMIIATHH;

— TIpU OCYIIECTBICHUU TPYNIOBOK pabOTHl OBITH KaKk PYKOBOJIUTENEM, TaK W WIEHOM KOMAaHIbI B
pasHbIX poJIsiX (reHepaTop UAeH, KPUTUK, UCIIOJIHUTENb, BHICTYIAIOIIUHI, 3KCIEPT U T.A.);

- KOOPpAUHUPOBATL H

BBIMOJHATH  paboTy B

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
—  Pa3BEPHYTO, JIOTUYHO U TOYHO HM3JIararb CBOK TOUYKY 3PEHMS C HCIOJB30BAHUEM AaJeKBaTHBIX
(YCTHBIX U MIMCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

YCIIOBUAX

peajibHOro, BHUPTYAJIbHOT'O

I[lnanupyemble npeaMeTHbIE Pe3yJIbTAThI

ba3zoBblii ypoBeHb

«I1po6eMHO-(PYHKIMOHAJIbHBIE Pe3yJIbTaThbD)

Pasznen

BbInycKHUK Hay4YuTCH

BbINyCKHHK MOJYYUT BO3MOKHOCTD
HAYYHThCS

IMeau ocBOeHMsI

st ucnosib30BaHUs B TOBCEIHEBHOM
JKU3HU U 00eCTIeueHHUs] BO3MOKHOCTH
YCHENIHOTO MPOAOIKEHUSI 00pa30BaHUS

,H]lﬂ pazeumust MolliUJ1€HUA, UCNOTIb306AHU
6 NOBCEOHEBHOU HCUZHU
U obecnevyerus: 603MONCHOCMU ycneuwHozco

npeaMera 0 CHEIUAIbHOCTSIM, HE CBSI3aHHBIM C NPOOOJIICEHUS 00PA308aHUSL NO
MPUKIIAIHBIM HUCIIOJIb30BaHUEM CHeyuanbHOCMaM, He C8A3AHHbIM C
MaTeMaTHKU NPUKTIAOHBIM UCNOTIb308AHUEM
Mamemamuxu
TpebGoBanus K pe3yjabTaTam
— OmnepupoBatb Ha 6a30BOM ypOBHE —  Onepuposamv NOHAMUAMU: KOHEUHOE
Inemenmul MOHATUSIMHU: KOHEYHOE MHOKECTBO, MHOXHCECMB0, INIeMEeHM MHOHCECMEd,
meopuu 3JIEMEHT MHOKECTBA, NOOMHOHCECmB0, nepeceverue u
MHOICECME U MOJIMHOKECTBO, IepeceyeHre u 00beOuHeHUe MHOMCECmM8, YUCTIO8ble
MamemamuyecKkou 00BETMHEHNE MHOXKECTB, YUCIIOBBIE MHOIHCECNBA HA KOOPOUHAMHOU
J102UKU MHO’KECTBa Ha KOOP/IMHATHOM NpAMOLL, OMpe30K, UHMep8al,

IpsSIMOH, OTPE30K, HHTEPBAJ;

— omepupoBarh Ha 0a30BOM YpOBHE
MOHSATHSMH: YTBEPIKICHUE,
OTpHUIIAHUE YTBEPIKACHHsI, ICTUHHBIC
1 JIOXKHBIC YTBEPKICHUS, TPUUHHA,
CIIE/ICTBHE, YACTHBIN CITy4ail 00Iero
YTBEPIKIACHUSI, KOHTPIIPUMED;

— HaXOIWTh IepeceucHHe 1
00bETUHEHNE IBYX MHOXECTB,
MPEACTaBICHHBIX TPpadMuecKH Ha
YUCJIOBOU MPSIMOM;

— CTPOUTH HA YUCIOBOU MPSIMOK

IIOAMHO>KECTBO YHUCJIIOBOT'O
MHOKECTBA, 3aJaHHOC HpOCTGﬁHlHMPI

NOTYUHMEPBAIL, NPOMEHCYMOK C
8bIKOJIOMOLL MOYKOU, epaduueckoe
npeocmaegieHue MHOMICecmes Ha
KOOPOUHAMHOU NIOCKOCTU,

— onepupogams NOHAMUAMU.
ymeepoicoenue, ompuyarue
VMBEPAHCOeHUsl, UCHUHHDBLE U TONHCHbLE
VMBEePAHCOeHUsl, NPUYUHA, Cle0Cmeaue,
yacmuwlil cyyai 0oweeo
VMEepiHcOeHUsl, KOHMpnpUMep,

—  npogepsmb NPUHAOLEIHCHOCD
eMEHmMa MHONCECBY,

—  HaxoOumov nepeceverue u
006veOUuHeHUe MHOJNCECE, 8 MOM




YCIIOBUSIMU;

— pacrno3HaBaTh JIOKHbBIE
YTBEPKICHHS, OLTNOKH B
paccyx aeHHsIX, B TOM YHCIIE C
KCII0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoit ycuznu u npu
u3yueHuu Opyzux npeomemos:

— HCIIOJNb30BAaTh YUCIOBbIE MHOYKECTBA
Ha KOOPJIMHATHOM MPsIMOM ISt
OMHCaHUs PeAIbHBIX MPOIECCOB U
SIBJICHHI;

MIPOBOJIUTH JIOTUYECKUE PACCYKICHUS B

CUTYaIUSX TTOBCETHEBHON KU3HU

yucie npedCmasieHHblxX epaguyecku
HA YUCTI080U NPAMOU U HA
KOOPOUHAMHOU NILOCKOCTU,
npoeooums 00KA3amelbHble
paccyscoenust 01 000CHOBAHUSL
UCIUHHOCIU YMBEPIHCOEHULL.

B noeceonesnoi scuznu u npu uzyuenuu

opyzux npeomemaos:

UCNONIL3068AMb YUCTIO8bIE MHOICECBA
HA KOOPOUHAMHOU NPSAMOU U HA
KOOPOUHAMHOU NIOCKOCU OISl
ONUCAHUS PeaNbHbIX NPOYECcos U
A6NeHull;

npoBoOUMsb 00KA3AMEIbHbIE
PAcCydcoerust 8 CUmyayusix NO8CEOHEeHOl
JHCUZHU, NPU PeULeHUU 3a0a4 U3 Opy2ux
npeomemos

Yucna u
ebIpajrceHus

— OmnepupoBatb Ha 6a30BOM ypOBHE
MOHATHUSIMH: LIEJI0€ YUCIIO,
JEIMMOCTb YHUCEIl, OOBIKHOBEHHAS
IpoOb, NecsITUUHAs APOOb,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHNE YNCIIa,
4acTb, 0151, OTHOILLEHHUE, TPOLICHT,
MOBBIIICHUE U TTOHKEHUE HA
3aJJaHHOE€ YHCIIO MPOIICHTOB,
MaciTao;

— omepupoBaTh Ha 0a30BOM YpOBHE
MOHSATUSAMH: JIoTapudm uunca,
TPUTOHOMETPHUYECKAst OKPYKHOCTb,
rpajlyCHas Mepa yriia, BeITU4rnHa
yIJia, 3aJJaHHOT0 TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHTCHC U
KOTaHTEHC yTJIOB, UMEIOLTIX
MIPOU3BOJILHYIO BEITUIHHY;

—  BBINOJHITH apU(METHIECKHE
JIEVUCTBUS C [EIBIMUA U
paIoHaIbHBIMU YHCTIAMH,

—  BBINIOJHITH HECJIOXKHBIC
npeoOpa3oBaHMs YUCTOBBIX
BBIpXEHUH, COIEPIKAIUX CTETICHU
YHUCe, TU00 KOPHU U3 Yuce, T10o
norapu(Mbl YHCET;

— CpaBHHBAThH pallOHAJIBHBIC YHCIIA
MEXy CO0Oi;

— OILICHUBATh U CPABHUBATH C
paIMoHaIbHBIMU YHCIIAMU 3HAYCHUS
LIEJIBIX CTEMEHEN Yncen, KOpHei
HaTypaJIbHOM CTEIIEHU U3 YHUCEIL,
Jorapu(MoB YUCeI B IPOCTHIX
CIIy4asx;

— un300pakaTh TOUKAMH HA YUCIIOBON

C80600H0 onepuposamv NOHAMUIMU:
yenoe yucno, 0enUMOCmy Yucel,
00bIKHOBEHHASL OPOObL, 0eCAMUUHAS
0pobOb, payUOHANbHOE YUCTO,
NpUOIUINCEHHOE 3HAYEHUe YUCId,
yacmo, 00711, OMHOWEHUE, NPOYEHM,
nosvluleHUue U NOHUMCeHUe Ha
3a0aHHOe YUCTIO NPOYEHMO8,
macuimao,

NpUBOOUMb NPUMEPDL YUCEN C
3A0AHHBIMU CEOUICNBAMU OEIUMOCTU
onepuposamv NOHAMUAMU: 102APUPM
yucna, mpueoHoMempuyeckas
OKDYHCHOCIb, PAOUAHHAS U 2PA0YCHASA
Mepa yana, 8enuduHa yaua, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU
OKPYIHCHOCIU, CUHYC, KOCUHYC,
MAH2EeHC U KOMAH2EHC V2Jl08,
UMeIoWUX NPOU3BOIbHYIO GEIUYUHY),
yucna e u m;

BLINOJIHAMb apu@MemuiecKue
oeticmeusl, couemasl ycmmoie u
nUCcbMeHHble npUembl, NPUMEHsI Npu
HeobX00UMOCMU BbIYUCTUMETbHbIE
ycmpoucmea;

HAX00Umv 3HAYEHUsL KOPHSL
HamypanibHOU CmeneHu, CmeneHu ¢
PAYUOHANLHBIM NOKA3AMENEM,
Joeapughma, ucnonwb3ys npu
HeoOX00UMOCmU 8bIYUCTUMENbHbIE
ycmpoucmeda;

NOIb308AMbCS OYEHKOU U NPUKUOKOTU
npu NPaKMU4ecKux pacyemax,
npo8OOUMb NO U3BECMHBIM opmynam
u npasunam npeobpazo8anusl
OYKBEHHBIX BbIPANCEHUN, BKIIOYAIOUJUX




MPSIMOM 1eNbIe U palliOHAIbHbBIE
YHUCIa,

— u300paxkaTb TOUKAMH Ha YUCIIOBON
MPSIMOM 1eJIbIe CTETIEHU YHCe,
KOpPHU HaTypaJbHOM CTEIICHU U3
qHCell, JIOrapu(pMbl YHCEN B IPOCTHIX
CIIy4asix;

—  BBINOJIHATD HECJIOXKHbBIE
npeoOpa3oBaHMs MEJIBIX U IPOOHO-
paIMoHaIBHBIX OYKBEHHBIX
BBIPAYKCHU,

— BBIPaXaTh B MPOCTEHIINX CIydasx U3
pPaBEHCTBA OJIHY MEPEMEHHYIO Uepe3
ApYyrue;

—  BBIYUCIISITH B IPOCTHIX CIydasx
3HAQYEHMS YUCIOBBIX U OYKBEHHBIX
BBIPXKEHUH, OCYIIECTBIISIS
HEO0OXO0IMMBIC TTOJICTAHOBKU U
npeoOpa3oBaHus;

— M300paXkaTh CXEMAaTUYECKH yTroJ,
BEJIMYMHA KOTOPOTO BHIPAKEHA B
rpagycax;

— OIICHUBATh 3HAKU CUHYCA, KOCUHYCA,
TaHTeHCa, KOTAaHTeHCa KOHKPETHBIX
YTJIOB.

B noeceonesnoii srcuznu u npu
U3yueHuu Opy2ux yueoHvix
npeomemos:

—  BBITIOJIHATH BBIYUCIICHUS TIPU
pelieHnu 3a1a4 MPaKTUIECKOTO
XapakTepa,

—  BBITIOJIHATH MPAKTUYECKUE PACUETHI C
WCIIOIB30BaHUEM TIPHU
HE0OXOIMMOCTH CIIPABOYHBIX
MaTepHUaIOB U BHIYUCITUTEIBHBIX
YCTPOMCTB;

— COOTHOCHUTH pEaIbHBIC BETNYUHBI,
XapaKTEPUCTUKH OOHEKTOB
OKPY’KaloIlIeT0 MUPA C UX
KOHKPETHBIMU YUCIIOBBIMU
3HAYEHUSIMU;

HCITOJIH30BaTh METO/IbI OKPYTJICHHUS,

NPUOIKEHUS U IPUKHUIIKH TIPH

PEIICHUH TIPAKTHICCKUX 3a71a9

MTOBCETHEBHOW KU3HU

cmenetu, KOpHU, 102apugmol u
mpuzoHomempuieckue yHKyuu,
HAX0O0UMb 3HAYEHUS YUCLOBbIX U
OVKBEHHBIX BbIPAIICEHUL, OCYUWeCMEIsis
HeoOX00uMble NOOCMAHOBKU U
npeobpazosanusi;

uzobpasxicams cxemMamuyecKu y2oi,
8eUYUHA KOMOPO20 BbIPANCEHA 8
epadycax uiu paouaHax,
UCNONL306aAMb NPU PEUEHUU 3A0aY
mabauunvie 3Ha4eHUs:
MPUSOHOMEMPULECKUX DYHKYULL
Venos;

BbINOIHAMb NEPeo0 BeNUYUHBL Yeld U3
PAOUAHHOLL Mepbl 8 2PA0YCHYIO U
obpamuo.

B noeceonesnoii ycuznu u npu uzyuenuu

opyzux yueOHvIX npeomemos:
8bINOIHAMb OCUCMBUS C YUCTIOBbIMU
OAHHBLIMU NPU PeUeHUU 3a0ay
NPAKmMuUyecKo2o xapakxmepa u 3a0a4 u3
PA3IUYHLIX 0Oacmelt 3HAHUL,
UCNONIL3YS NPU HEOOXO0OUMOCMU
CNpagoyHble MAmepuansl U
8bIYUCTUMENbHbIE YCMPOUCEa,

OYeHUBaAMyb, CPABHUBANMb U UCNONb308ANb
npu peuteHuy NPaKmu4eckux 3a0ay
YUC08ble 3HAYCHUS PEeATIbHbIX GETUYUH,
KOHKpemHble YUCI08ble XapaAKmepUucmuKku
00beKmMo8 OKpyHcaoujeco Mupa

Ypasuenun u
HepageHcmea

— Pemare nuHeliHbIE YpaBHEHUS U
HEPaBEHCTBA, KBaJIpaTHbIE
ypaBHEHUS;

— pemiarth Jorapupmudeckue
ypaBHenus Buza l0g , (bx+¢c)=du
IpocTelire HepaBeHCcTBa Bua 10g 5
X <d,

Pewams payuonanvhvie,
nokaszameinvHule U lo2apugmuyeckue
VPasHeHUs U HepageHcmad,
npocmetiuiue UppayuoHaIbHule U
mpucoHoMempuyecKue ypasHenus,
HepaseHcmea U ux CUCmembl,
UCNONb308aMb MEMOObl peuleHUs




pemaTh Mmoka3aTelbHbIe YpaBHEHHUS,
Brma a>°=d (rze d MoxHO
MIPEJCTaBUTh B BHJIC CTCIICHH C
OCHOBAHHWEM @) U IPOCTEUIIIHE
HepaBeHcTBa Buja 8’ < d (rmed
MOJKHO TIPEJICTaBUTh B BHJIC CTCIICHH
C OCHOBAHHEM a);.

MPUBOAMUTH HECKOJIBKO IPUMEPOB
KOpPHEH ImpocTeuIero
TPUTOHOMETPUYECCKOTO YPABHEHUS
BHJa: SIn X =@, COSX =a, tgX =a,
ctg X = a, rne a — TabaM4HOE
3HaYCHHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (QYHKIIHH.

B noeceonesnoit ycuznu u npu

u3zyueHuu Opyzux npeomemos:

COCTABJIAITh U PELIaTh YPABHEHUS U
CUCTEMBI YPaBHEHUH NPU PEIIECHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4

VpasHeHull: npugeoenue K udy
«npouzeedenue pagHo HYI0» UIU
«4acmHoe pasHo HYI0», 3aMeHa
NnepeMeHHbIX,

UCNONIBL3068AMb MEMOO UHMEPBAN08 OJif
peuleHus HepageHcms,

UCnoIbL308amMb epaghuyecKuti Memoo
0715 NPUOIUNCEHHO20 peuleHUs
VpasHeHUll U HepageHcms,
usobpasicamo Ha
MPULOHOMEMPUUECKOU OKPYICHOCTU
MHOHCECMB0 peuleHUll NPOCmeuuux
MPUSOHOMEMPUYECKUX YPAGHEHUT U
Hepagencma,

8bINOIHAML OMOOP KOPHEU YPAGHEHUT
UU peulenuti HepageHcma 8
coomeemcmauu ¢ OONOIHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUIMU.

B noeceonesnoii rcuznu u npu uyienuu

opyzux yueOHbIX nPeoMemos:
COCMAasAms U peuiams YpasHeH s,
cucmemvl ypagHeHull U HepaseHCcmed
npu peutenuu 3a0a4 Opy2ux y4yeOHsix
npeomemos;

UCNONIBL3068AMb YPAGHEHUS U
HepageHcmaa 071 NOCIMPOeHUs. U
uccre008anusi NPOCMeuiux
Mamemamuyeckux mooeell peaibHblX
cumyayuil uiu NPUKIAOHbIX 3a0ay;

yMemb UHMepnpemuposams NoJyUeHHbIl
npu peulenuy ypasHeHus, HepaseHcmea
UNU cUCmeMbl pe3ylbmam, OYeHU8ams €20
npasoonoooodue 8 KOHmMeKcme 3a0aHHOU
PeanvHol cumyayuu Ui NPUKIaoHou
3a0ayu

Dyukyuu

OmnepupoBarb Ha 0a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTD BEJIMYHH,
(GyHKLMSA, apTyMEHT ¥ 3HaYeHHE
GbyHKIIMH, 00J1aCTh ONIPEICTICHUS U
MHOYKECTBO 3HaUCHUH (QYyHKINH,
rpaduk 3aBUCUMOCTH, TpapuK
byHKIIUHN, HYU QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHUE HA
YHCIOBOM ITPOMEXYTKE, HanOoJIbIIee
Y HaUMeHbIlIee 3HaueHne (QyHKIUN
Ha YUCIIOBOM IPOMEKYTKE,
nepuoaudeckas QyHKIUs, IEPHOL;
OIepUpoBaTH Ha Ha30BOM YpOBHE
MOHATHUSAMMU: TIpsIMast U oOpaTHast
IPONOPLHMOHAIBLHOCTD JIMHENHAs,

Onepuposams nouAMusAMU:
3a8UCUMOCMb GETUYUH, (DYHKYUS,
apeymenm u 3nadenue QyHKyuu,
obracmuv onpeoenenus U MHOHCECMB0
3HaueHull pyHKyuu, epagux
3a8ucumocmu, epagpux GyHKyuu, Hyau
@yHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI080M NPOMEdNCYMKe, YOblieanue Ha
YUCTO080M NPOMENCYIKe, HAUDOIbUEe
U Haumenvlee 3HaueHue QYHKYuu Ha
YUCTOB0M NPOMEINCYNIKE,
nepuoouyeckas QyHKyus, nepuoo,
YeMHAsL U HeYemHasl PyHKyuu,
onepuposamv NOHAMUAMU: NPAMAS U
06pamuas NPONOPYUOHANTLHOCHID,
JIUHENIHAsL, K8AOPAMUYHAs,




KBaJpaTH4Hasi, JorapupmMuyeckas u
nokaszatenbHast QyHKIHH,
TPUTOHOMETPUYECKHE (PYHKIINU;

— pacmo3HaBaTh rpaduku
9JIEMEHTAPHBIX (QYHKIMNA: TPIMOH 1
00paTHOM MPONOPIMOHATBHOCTH,
JINHEMHOM, KBaAPATUIHOM,
Jorapu(MHUIECKON U IMOKa3aTeIIbHOU
(GyHKUINN, TPUTOHOMETPHUECKUX
GyHKIHIA;

— COOTHOCHUTH TpadKH IEMEHTAPHBIX
GbyHKUIMN: TIPSAMOIA U 0OpaTHOM
MPONOPIMOHATILHOCTH, TUHEHUHOM,
KBaJIpaTUYHOM, JorapumMuyeckoil u
MOKa3aTeabHON (QYHKIHH,
TPUTOHOMETPUUECKUX (QYHKIHM C
dbopMynaMu, KOTOPHIMU OHH 3a/1aHBlI,

— HaxOJHTb 1O TpapuKy NPUOIMKEHHO
3Ha4YeHUs1 QYHKIUHU B 3aITaHHBIX
TOYKaXx;

—  OIpeAensTh 1o rpaduky cBOHCTBa
GbyHKINU (HYJIU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, IPOMEKYTKHU
MOHOTOHHOCTH, HaUOOJIbIINE U
HauMEHBIINE 3HAYCHUS U T.11.);

— CTpPOMTb 3CKU3 rpaduka QyHKIIH,
YAOBJIETBOPSIOIIEH TPUBEICHHOMY
Habopy yclnoBHii (MPOMEKYTKU
BO3pacTaHus / yObIBaHUs, 3HAYEHUE
(GYHKIMHU B 331aHHON TOYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noeceonesnoit scuznu u npu
u3zyueHuu Opyzux npeomemos:

— ompeaensaTh 1o rpadukaM CBONCTBA
peaJIbHBIX MPOLIECCOB U
3aBUCHMOCTEH (HauOoIbIINe U
HaUMEHBIIINE 3HAYCHUS, IPOMEKYTKH
BO3pacTaHUs U yOBIBaHMSI,
MIPOMEKYTKH 3HAKOMTOCTOSIHCTBA U
T.1L.);

HHTEPIPETHPOBATH CBOKWCTBA B

KOHTEKCTE KOHKPETHOM MPaKTUYECKOM

CUTYaITUU

Jloeapupmuyeckas u noka3amenibHas
@yuKyuu, mpuconomempuyecKkue
dynxyuu;

onpeodenams 3Ha4eHue QyHKyuu no
3HAYEHUIO ApeyMeHmMa Npu Pa3IuyHbIX
cnocobax 3a0anusi yHKyuu,
cmpoums 2paguKy u3y4eHHbIX
@yuryuii;

ONUCHIBAMb NO 2PAPUKY U 8
APOCMeEUuUx CIyuasx no gpopmyie
nogeoenue u ceolcmea QyHkyul,
Haxoo0ums no epagpuxy Gyukyuu
Haubobuue U HaUMeHbUUe 3HAYeHUs,
cmpoumy 9CKU3 epagura Qyukyuu,
yooeiemesopsoujeti NPU8eOeHHOMY
HAbopy ycao8utl (NpoMedNCymKu
803pacmanus/yovléanus, 3HaueHue
@yHKYUU 8 3a0AHHOU MOYKe, MOYKU
IKCMPEMYMO8, ACUMNIOMbL, HYIU
Gyukyuu u m.o.);

pewams ypasueHusl, npocmetiuiue
cucmemvl YPAGHEHUl, UCNOTIb3YSL
ceoticmea QYHKYull u ux epaguxos.

B noeceonesnoii ycuznu u npu uzyuenuu

opyzux yueOHvIX npeomemos:
onpeodensims no epaguxam u
UCNONL3068aMb OISl PEULECHUSL
NPUKIAOHBIX 3a0ay CBOUCMBA
PEANbHBIX NPOYECCO8 U 3A6UCUMOCTEN
(Haubonvuiue u HaumMeHbuUue
3HAYEHUSI, NPOMENCYMKU 603DACTAHUS
u yovl8anusi (hyHKYuU, nPoOMeNCymxu
3HAKONOCMOAHCMEA, ACUMNIONMbL,
nepuoo u m.n.);

UHMeEpPNPemupo8ams C8oUCMad 8
KOHmMeKcme KOHKPemHou
NPAKMU4ecKoll Cumyayuu,

onpedenams no epagukam npocmeviuiue
Xapaxmepucmuxu nepuooudecKux
npoyeccos 6 Ouoaocul, IKOHOMUKe,
My3vIKe, paouocessu u op. (AamMniumyoa,
nepuoo u m.n.)

Inemenmot
MaAMemamuyecko2o
ananuza

— OmnepupoBath Ha 6a30BOM ypOBHE
MOHATHUSIMU: TTPOU3BOTHAS PYHKITUH
B TOYKE, KacaTellbHas K rpaduky
GbyHKIMH, TPOU3BOIHAS () YHKIINH;

—  ONpeAessATh 3HAYCHHUE POU3BOTHOM
(GYHKIHU B TOUKE 110 U300paskeHUI0
KacaTelbHOU K rpaduKy,
IIPOBEACHHON B 3TOM TOUKE;

— peuaTh HECJOXKHBIE 3aJa4M Ha
MIPUMEHEHUE CBSA3H MEXKIY

Onepuposams noHAMUAMU.:
npou3B0OHAs (PYHKYUU 8 MoUKe,
KacamenvHas K 2papuxy yHkyuu,
npou3B0OHAs (PYHKYUU,

8bIUUCTAMb NPOUIBOOHYIO OOHOUNEHA,
MHO20UIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYVIO CYMMbL (DYHKYUIL,
BbIUUCTIAMD NPOUZBOOHbIE
INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUI, UCNOIb3YSL CHPABOYHDBLE




MIPOMEXYTKaMH MOHOTOHHOCTHU U
TOYKAMH SKCTpeMyMa (YHKIIUH, C
OJIHOM CTOPOHBI, U MPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOM3BOTHOM 3TON QYHKIIUH — C
JIPYTOM.

B noeceonesnoit scuznu u npu

u3yueHuu Opy2ux npeomemaos:
MOJIB3YSCh TpadKaMu, CPaBHUBATH
CKOpPOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEIMUCHUS U T.I1.) U
CKOpPOCTH YObIBaHUS (TIaICHUS,
CHIDKECHHUS, YMEHBIIECHUS U T.I1.)
BEJIMYUH B PEATbHBIX MPOIECCaX;
COOTHOCHUTH TpaKH peabHbIX
MIPOLIECCOB U 3aBUCHUMOCTEH € UX
OMHUCAHUSIMHU, BKIIOYAIOITUMU
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIN POCT, IJIABHOE
MOHIKEHUE U T.11.);

UCTIOJIB30BaTh TPahuKu peasbHbBIX
IPOLIECCOB ISl PEIICHHUS HECTOXKHBIX
NPUKJIAJIHBIX 33/1a4, B TOM YHCIIE
orpezessis 1Mo rpaduKy CKOpOCTh X01a
nporuecca

mamepuainsi,

—  Uccned08amsv 8 NPOCMENUUX CYUAsX
@YHKYUU HA MOHOMOHHOCHD,
HAX00UMb HauboabIUMUE U HAUMEHbULUE
3HAueHUus YYHKYul, Cmpoums cpapuxu
MHO20UNIEHO8 U NPOCMENULUX
PAYUOHATLHBIX PYHKYULL C
UCNONIL30BAHUEM ANNAPAMA
Mamemamuyecko20 aHaiusd.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux yueoHvix npeomMemos:

—  pewiams NPUKIAOHbLE 3A0a4U U3
ouonocuu, husuKu, XUMUU, IKOHOMUKU
U Opy2ux npeomemos, Cesa3aHHbvle C
UCCne008anuemM Xapakmepucmux
PEANbHbIX NPOYECCO8, HAXONCOCHUEM
HAUOOILWUX U HAUMEHBULUX 3HAYEHU],
CKOPOCMU U YCKOPEHUSL U M. 1.,

uUHmMepnpemupo8ams noy4eHHble

pe3yivmamul

Cmamucmuka u
meopus
eepoamuocmeil,
J02uKa u
KoMOuHamopuka

OmnepupoBath Ha 0a30BOM YpOBHE
OCHOBHBIMH ONHCATENbHBIMU
XapaKTepUCTUKAMU YUCIOBOTO
Habopa: cpeaHee apupMEeTHUYECKOE,
MeanaHa, Hanooablliee U
HalMEHblIIee 3HAaYEeHUS;
OIepHpOBaTH Ha Oa30BOM YpOBHE
IMOHATHUAMMU: 4aCTOTA U BEPOATHOCTD
COOBITHSL, CITydaifHbIN BBIOOD, OTIBITHI
C PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMU;
BBIYUCIIATE BEPOATHOCTHU CcOOBITHH Ha
OCHOBE TTOJICYETA YHCIIAa HCXO/IOB.

B noeceonesnoit ycuznu u npu

u3zyueHuu Opyzux npeomenos:
OIICHUBATHb U CPAaBHUBATH B IMTPOCTHIX
CIIy4asix BEPOSTHOCTH COOBITHIA B
peanbHOM KU3HH;

YHUTaTh, COMIOCTABIIATh, CPABHUBATD,
MHTEPIPETUPOBATH B IIPOCTHIX CIIy4Yasx
peaanble JaHHBIC, HpCHCTaBHCHHLIC B
BH/JIC TAOJINII, TUArPaMM, TPapUKOB

—  Umems npedcmasnenue o
OUCKDEMHDBIX U HENPEPbIGHBIX
CLYUAUHBIX BEIUYUHAX U
PACnpedeneHusix, 0 He3a8UCUMOCMU
CYUAUHBIX BETUYUH,

—  umemv npedcmasgieHue o
MAMEMAMUYECKOM OANCUOAHUU U
oucnepcuu Ciy4ambix GeIUYUH,

—  uMembv npeoCcmagieHue 0 HOPMAaIbHOM
pacnpeoeieHuu u npumepax
HOPMANLHO PACHPEOeleHHbIX
CYUAUHBIX BEIUYUH,

—  NOHUMAMb CYMb 3aKOHA OONLULUX
yucen u 8b100POUHO20 Memooa
uUsMepeHust 6eposSsMHOCmell;

—  umembs npedcmasieHue 00 yCl08HOU
8EPOAMHOCIU U O NOTHO
8EPOAMHOCMU, NPUMEHAMND UX 8
peutenuu 3a0ay;

—  uMemb npedCmagieHue 0 8ANCHLIX
YACMHBIX 8UOAX pacnpeoeseHull U
NPUMEHAMb UX 68 peuleHUl 3a0ay;

—  uMemvb npedcmasieHue 0 Koppersyuu
CAVUAUHBIX BETUYUH, O TUHEUHOU
pezpeccuu.

B noeceonesnoii scuznu u npu usyuenuu
opyzaux npeomemaos:




—  GLIUUCTIAMb UTU OYEHUBAMD
8epOAMHOCMU COOBIMULL 8 PeaNbHOU
HCUSHU,

—  8blOUpamv noOXoosUUe Memoobl
npedcmasieHust u 06pabomKu OaHHLIX;

YMemb peuams Hecl0HCHble 3a0aiU Ha

npuMeHeHue 3aKOHA OONbUUUX YUcell 8

COYUONO2UU, CIMPAXOBAHUU,

30pasooxpanenuu, obecnevenuu

be3onacnocmu HaceneHus 8

Upe3sbIYAIHBIX CUMYAYUSIX

Texcmoevie 3a0auu

Pemarh HecI0KHBIE TEKCTOBBIC
3aJlaud pa3HbIX TUIIOB;
aHAJIM3UPOBATh YCIOBUE 3a[]aul, TIPH
HE0OXOJIMMOCTU CTPOUTH JIJIS €€
pEIICHUS MaTEMaTHYECKYIO MOJICITb;
MMOHUMATh U UCIIOTIB30BaTh IS
pelieHus 3a1auu nHpopMaLuio,
MPE/ICTABJICHHYIO B BUJIE TEKCTOBOM
W CUMBOJILHOM 3aITHCH, CXEM,
Ta0IMI, TUarpamMm, rpa)uKoB,
PHUCYHKOB;

JIeICTBOBATH IO aJITOPUTMY,
coJiep>KallieMycsl B yCIIOBUU 3a7a4u;
HCIOJIb30BATh JIOTHUECKUE
paccyXICHHSI PU PEIICHUH 33]1a9H,
paboTaTh ¢ U30BITOYHBIMU
yCIOBUSIMU, BBIOMpas U3 Bcel
nH(pOpMalnH, JaHHBIE,
HE0OXOIUMBIE I PEIICHUs 3a/1auH;
OCYIIECTBIISITh HECTIOKHBIN TIepedop
BO3MOXXHBIX PEIICHUN, BEIOUPAS U3
HUX ONTHUMAIIHOE 110 KPUTEPUSIM,
c(hopMyTUPOBaHHBIM B YCIIOBUH;
aHAIIM3UPOBATh U UHTEPIPETUPOBATH
MOJIy4YEHHBIE PEIIeHUs B KOHTEKCTE
YCJIOBHS 3a]]a4H, BEIOUPATh
pelleHus, He MPOTUBOPEYaIIHe
KOHTEKCTY;

peliaTh 3aa4u Ha pacyeT CTOMMOCTH
MOKYTIOK, YCIYT, MOE3/I0K U T.II.;
pelIaTh HeCIOKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO
BIIQJICHUH (DUPMOM, TIPEIIPHITHEM,
HEJBUKHUMOCTBIO;

pelIaTh 3aJa4u Ha IPOCTHIC
MIPOIIEHTHI (CUCTEMBI CKHUJIOK,
KOMHCCHUH) U Ha BBIYUCIICHUE
CIIOKHBIX MPOLIEHTOB B Pa3IUYHbBIX
CXeMax BKJIQ/IOB, KPEIUTOB H
UIIOTEK;

pelaTh TPaKTHYECKUEe 3aJa9H,
TpeOyoIINe NCTIONB30BaAHUS

—  Pewambw 3a0ayu paznvix munos, 8
MoM qucie 3a0ayu NOBbIUEHHOU
mpyonocmu,

—  8blOUPamMb ONMUMATILHBIL MEMOO
pewenus 3a0a4u, paccmampusds
PAa3IUUHbLIE MEMOObL,

—  cmpoumb MoOelb peuerus 3a0a4u,
nposooUms 00KA3aMenbHble
paccysicoenus;

—  pewams 3a0a4u, mpedyoujue
nepebopa 6apuanmos, nposepKu
VC08UlL, 86100pa ONMUMATLHO2O
pesyrbmamas

—  aHATU3UPOBAMD U
UHMEPNPemupo8ams pe3yibmamsl 6
KOHmeKcme YClosus 3a0ayll,
8bIOUPAMb peLetsl, He
npomusopeuauue KOHMeKCmy,

—  nepesooumv npu peuleHuu 3a0aiu
uHghopmayuro u3 00HoU Gopmoul 8
opyeylo, UCNONb3Ysl Npu
Heobxooumocmu cxemol, madIUYbL,
epaguxu, ouazpammol,

B noeceonesnoii scuznu u npu usyuenuu
opyaux npeomemaos:
pewams npakmuyecKue 3a0aiu u
3a0a4u u3 Opyeux npeomemos




OTpHUILATENbHBIX YHCEN: Ha
oTpesieNieHUE TeMIIepaTypbl, Ha
oIpe/ieNICHUE MOJI0XKEHHS Ha
BPEMEHHOMN OCH (10 Halllel 3pbl U
1ocJie), Ha ABM)KEHUE JCHEKHBIX
CpencTB (MpUX0j/pacxon), Ha
onpeieleHUE TITyOUHBI/BBICOTHI U
T.IL.;

— HCHOJb30BaTh MOHATHE MaciuTaba
JUISL HAXOXKICHUS PACCTOSHUHN U JUTHH
Ha KapTax, MIaHaX MECTHOCTH,
IJIaHaX MMOMEILEHUH, BBIKpOMKaX,
IIp1 paboTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnoit ycuznu u npu
u3zyueHuu Opyzux npeomemos:
pelIaTh HEeCI0XKHbIE IPAKTUYECKUE
3a/1a4, BOZHUKAIOIIUE B CUTYyalUsAX
ITIOBCEJHEBHOM KU3HH

T'eomempusn

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMH: TOYKA, TIpsiMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
NapajuIeIbHOCTD U
NEePIEHAUKYISPHOCTD MPSIMbIX U
TIIIOCKOCTEI;

— pacro3HaBaTb OCHOBHBIE BUJIbI
MHOTOI'PaHHHUKOB (IpU3Ma,
MUPaMUIa, TPSIMOYTOJIbHBIN
napajuienenunesn, Kyo);

— u300paxarh n3ydyaeMble QUTyphI OT
PYKH U C IPUMEHEHHEM TIPOCTHIX
YEepPTEKHBIX UHCTPYMEHTOB;

— 7enaTh (BBIHOCHBIE) IUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BU]I CBEPXY,
cOOKy, CHU3Y,

— W3BJIEKaTh MH(OPMAIHIIO O
MPOCTPAHCTBEHHBIX TEOMETPUICCKUAX
¢durypax, npeacTaBIeHHYIO Ha
gepTekax U pUCyHKax;

— npuMeHATh Teopemy [Tudaropa npu
BBIUUCIIEHUH 3JIEMEHTOB
CTepEeOMETpUUECKHUX QUryp;

— HaxoJMTb 00BEMBI U TUIOLIAAN
IIOBEPXHOCTEH MPOCTEUILINX
MHOTOTPaHHHKOB C TIPUMEHEHUEM
dopmy;

— pacro3HaBaTb OCHOBHBIE BUJIbI TEI
BparieHus (KoHyc, MWIUHIP, cepa u
1rap);

— HaxoJuTb 00bEMBI U IUIOIIAAN
MOBEPXHOCTEN MPOCTEUIIINX
MHOTOT'PAaHHHUKOB U TEJI BpaIlleHHs ¢

Onepuposams nousmusMu: mouKa,
npsAMast, RI0CKOCMb 6 NPOCMPAHCMEe,
napanieibHoOCmy U
NEePNeHOUKYIAPHOCIb NPSMBIX U
niockocmel,

NpUMeHAmMb 0l peueHus: 3a0ay
2eomempuyeckue gakmol, eciu
VCIL08USL NPUMEHEHUsL 3A0AHbL 8 IBHOT
Gopme;

peuiams 3a0a4u Ha HAX0HCOeHUe
2eoMempuyecKux 8eIUdUH no
0bpazyam umu aneopummam;

denamu (8bIHOCHbBIE) NIIOCKUE
yepmedrcu U3 pUCyHKo8 00beMHbIX
Queyp, 8 mom yucie pucogams U0
cgepxy, cOOKy, cmpoums ceuenus
MHO202PAHHUKOS,

U361€KaAMb, UHMEPNPEMUPOBAMb U
npeoopaz08vleamsv UHGOPMAYUIO 0
2eomempuyeckux ueypax,
npeoCcmasieHHy10 Ha Yepmedtcax;
NpUMeHsImb 2eoMempuyeckue gaxmol
0J15 peulenus 3a0a4, 8 MoM Yucie
npeononazanuux HeCKOJIbKO uazos
peweHus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCMEl 8
npocmpancmee;

@opmyruposams ceoticmea u
npU3HaKu Queyp;

00KA3bIBAMNb 2e0MempUuiecKue
VMBEPHCOCHUSL,

e1adems CMaHOApPMHOU




npuMeHeHueM (Gopmyi.

B noeceonesnoit ycuznu u npu
U3YUEeHUU OPY2UX NPEOMEM06:

— COOTHOCHUTH aOCTpaKTHbIE
reOMEeTPUYECKUE OHATUS U (DAKTHI C
peaTbHBIMH JKU3HCHHBIMH
00BEKTaMU U CUTYALUSIMH;

— HCHOJIb30BaTh CBOWMCTBA
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
buryp Ui perieHus TUIOBBIX 3a7a4
MPAKTUYECKOTO COCPKAHMUS;

— COOTHOCHUTb IIOIIAIU MTOBEPXHOCTEM
TeJ OAMHAKOBOU (hOPMBI PA3TUYHOTO
pasMmepa;

— COOTHOCHUTBH 00BEMBI COCY/IOB
OJIMHAKOBOI (POPMBI PA3ITUYHOTO
pasMepa;

OILICHUBATh (POPMY MPABUILHOTO

MHOTOI'PaHHHUKA MTOCJIE CITUIIOB, CPE30B U

T.1. (OIpeIeNaTh KOJIMYECTBO BEPIIHH,

pebep u rpaHeit MoJTy4eHHBIX

MHOTOTPaHHHUKOB)

Kaaccugurayuerl npoCmpancmeeHHbIX
Queyp (nupamuovl, npuzmul,
napasinenenuneovt),

—  Haxoo0umuv 06vembl U NIoWaAoU
nosepxHocmeri 2eoMempudecKux meji ¢
npumerenuem Gopmyin;

—  BBIYUCTAMb PACCMOAHUSA U Y2lIbl 8
npocmpancmse.

B noeceonesnoi scuznu u npu uzyuenuu
opyaux npeomemaos:

UCNOIL3068AMb CEOUCMBA 2EOMEMPULECKUX

Gueyp onsa pewenus 3a0ay

NPAKMUYECcKo2o xapakmepa u 3a0a4 u3

opyeux obnacmetl 3HaHUL

Bexkmopuot u
Koopounamul 6

— OmnepupoBarb Ha 6a30BOM ypOBHE
MIOHSITHEM JICKapTOBBI KOOPMHATHI B
MIPOCTPAHCTBE,;

HaXOJIUTh KOOPJMHATHI BEPILIMH KyOa 1

—  Onepuposamsv NOHAMUAMU
0eKapmosbl KOOPOUHAMbL 8
npocmpancmee, 6eKmop, MoOyb
8EKMOpaA, PA6eHCMBO BEKNMOPO8,

npocmpancmee | PSIMOYTOJBHOTO MapauIesIeTnIe1a KOOPOUHAMbL 6EKMOPA, Y20 MENHCOY
8EKMOpaMU, CKANAPHOE NPoU3seoeHue
8eKMOPO8, KOJINUHEAPHbIE BEKMOPbL,
—  HAX00UmMv paccmosiHue mexncoy 08yms
MOUKaMu, CyMMy 8eKMOPO8 U
npousseoeHue 6eKmopa Ha Yucio, y2o.
MedHCOY 8eKMOPAMU, CKANAPHOE
npousgeoenue, packiaobléams 6eKmop
1o 08YM HEKOIUHEAPHbIM 6EKIMOPAM,
—  3a0asamv NIOCKOCHb YPAGHEHUEM 8
0eKapmosou cucmeme KOOpOUHam,
pewiams npocmetiuiue 3a0a4u 66e0eHuem
8EKMOPHO20 basuca
— OnuceIBaTh OT/AEIbHbIE — Ilpeocmasnamob 6K1a0 8bl0AIOUUXCSL
BBIJIAIOIINECS PE3YJIbTaThI, Mamemamuxos é pazeumue
Hemopus MOJTyYCHHBIE B XOZIC Pa3BUTHS MAMeMamuKy U UHbIX HAYYHbIX
Mamemamuxu MaTeMaTHKH KaK HayKH; obnacmeii;
— 3HATh MPUMEPHI MATEMATHIECKUX HOHUMAMb POJIb MAMEMAMUKU 6
OTKPBITUI M UX aBTOPOB B CBSI3U C pazeumuu Poccuu
OTEYECTBEHHOU U BCEMUPHOU
HUCTOpUEH;
MOHUMATh POJIb MATEMAaTHUKU B PA3BUTHH
Poccun
— [TpuMeHSTh U3BECTHBIE METO/IBI
Memoow MIPH PEIICHUN CTaHIAPTHBIX — Hcnonvzoseamv 0cHogHbIE MEMOObL
Mamemamuku MaTeMaTHYECKUX 3a/1a4; 0oKazamenbcmea, npogooUns

00KA3ameNbCmeo U 8bINOAHIMb




— 3aMedaTrh U XapaKTepU30BaTh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B
OKpY>KaroIleH 1eMCTBUTEIbHOCTH;

MIPUBOAUTH MPUMEPHI MATEMATUYECKUX

3aKOHOMEPHOCTEHU B IIPUPOJIE, B TOM

YHUCJIE XapaKTepU3YIOIIUX KpacoTy U

COBEPUIEHCTBO OKPYXKaIOIIEro MUpa U

MIPOU3BEJICHUI NCKYCCTBA

onpogepoicerue;

—  NpuUMeHAmb OCHOBHbIE MEMOObl
PpeweHUss MamemMamuyeckux 3a0au,

—  HA OCHO8E MAMeMAMUu4ecKux
3aKOHOMEpPHOCMell 8 NPUpPode
Xapakxmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYICAIOWE20 MUPA U
npouseedeHull UCKyccmed;

NPUMEHSMb npocmetiuue NPOCPAMMHbLE

cpedcmea u INeKmpOHHO-

KOMMYHUKAYUOHHbIE CUCTEMbL NPU

peweHuU MamemMamuyecKux 3a0ay

Yri1y0/1eHHBIH YPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTaThD)

Pasznen

BbInyCKHUK Hay4YuTCH

BbINyCKHUK IOJYYUT BO3MOKHOCTH
HAYYHUTHCSA

Ilean ocBoeHus

JJ1s yCHenHoro mpoI0JDKeHHS
o0pazoBaHus
0 CICIHUATBHOCTSIM, CBSI3aHHBIM C

s obecneyenus 603modicHOCMU
VCneutHo20 nPoOOIHCEHUsL 00PA308aAHUS
1O CNeyuanIbHOCMAM, C8A3AHHBIM C

npeaMera MPUKJIATHBIM UCIIOJIb30BaHUEM ocyujecmenienHuem Hay4Hou u
MaTeMaTHKH UCCe006aMeNbCKOU 0esIMelbHOCMU 8
ob1acmu MamemMamurky U CMEHCHbLX HaAYK
TpeGoBanus K pe3yabTaram
- CB00OIHO ONIEPUPOBATH — Jlocmuoicenue pe3ynbmamog pazoena
Inemenmet MOHSATUSIMH: KOHEYHOE MHOKECTBO, I;
meopuu 3JIEMEHT MHOJKECTBA, — onepuposamv NOHAMUEM
MHOIHCECME U MMOJIMHOKECTBO, MIEPECEUEHUE, onpeoeneHus, OCHOBHbIMU 8UOAMU
MaAmemMamuyecKkoil 00BETMHEHNE U PA3HOCTh MHOXKECTB, onpeoeneHutl, OCHOBHbIMU BUOAMU
J102UKU YHCI0BBIC MHOKECTBA Ha meopem,
KOOPJMHATHOM MPAMOM, OTPE3OK, —  HNOHUMAMb CYMb KOCBEHHO20
HHTEpBaJl, MOJTYUHTCPBAI, 00KA3amenbCcmaed;

MIPOMEKYTOK € BBIKOJIOTOM TOYKOU,
rpaduyeckoe npeacTaBieHue
MHO’KECTB Ha KOOPJAMHATHOM
MJI0CKOCTH;

— 33JaBaTh MHOXKECTBA NIEPEUUCIICHUEM
U XapaKTEPUCTUUYECKUM CBOMCTBOM;

—  OIEepHUpOBaTh MOHATUSIMHU:
YTBEPKACHHUE, OTPULIAaHHUE
YTBEPKJIC€HUSI, HCTUHHBIE U JIOKHBIE
YTBEPKACHUS, IPUUMHA, CIIEACTBHE,
YacTHBIN ciy4aii o0miero
YTBEPKACHUS, KOHTPIIPUMED;

— TPOBEPATH MPUHAIIEKHOCTD
2JIEMEHTA MHOXKECTBY;

— HaxXOJUTh IIEPECCUCHHE U
00BbEeIMHEHNE MHOKECTB, B TOM
qHCIIe MPEICTaBICHHBIX IpaduuecKu
Ha YKCIIOBOM MPAMON U Ha
KOOPJAMHATHOM MIOCKOCTH;

— TIPOBOJUTH JOKA3ATEJIbHbIE

—  onepuposams NOHSAMUIMU CHEMHO20 U
HeCuemHo20 MHOJICeCmaa,

—  NpUMeHAmb Memoo MamemMamuyecKoll
UHOYKYUU 0151 NPOBEOEHUS
paccyscoenutl u 0oKazamenbCme u npu
peueHuu 3a0ad.

B noeceonesnoi scuznu u npu uzyuenuu
opyaux npeomemaos:

—  UCNONb308aMb MEOPEMUKO-
MHOIHCECTNBEHHDILL A3bIK U A3bIK T0CUKU
OJ1s ONUCAHUSL PEaIbHbIX NPOYECCO8 U
A6/IeHUll, NPU PeuleHUU 3a0ay Opy2ux
VUEOHBIX NPEOMEMO8




paccyxaeHus i1 000CHOBAHUS
HUCTUHHOCTHU YTBEPKIACHUN.

B noeceonesnoit ycuznu u npu

U3YUEeHUU OPY2UX NPEOMEM06:
WCII0JIb30BaTh YUCIOBbIE MHOKECTBA
Ha KOOPJIMHATHOM MPsIMOM 1 HA
KOOPJAMHATHOM IIOCKOCTH JJISt
OMMCAaHUs PEAIbHBIX MPOLECCOB U
SIBIICHHI;

IIPOBOJIUTH JOKA3aTEIIbHbIE
pacCy)IEHHUS B CUTYalHSIX
MIOBCEHEBHOM KU3HHU, IPU PELICHUU
3a7a4 U3 JIPYyrux npeIMeTOB

Yucnha u
GbIpadsCceHUA

CB0OOIHO ONIEPUPOBATH MOHATHUSIMH:
HaTypaJIbHOE YKCII0, MHOXKECTBO
HaTypaJIbHBIX YHCETI, IIEJI0€ YHCIIO,
MHOJKECTBO IIEJIbIX YHCEIL,
OOBIKHOBEHHASI IPOOK, IECATUIHAS
Ipo0b, CMEIIAaHHOE YHUCIIO,
palMoOHAIBHOE YUCIIO, MHOKECTBO
palMoOHAIBHBIX YHCEIL,
HPpAIMOHATIEHOE YHCII0, KOPEHb
CTEIICHH N, IEUCTBUTEIILHOE YHCIIO,
MHO’KECTBO JI€HCTBUTEILHBIX YHCEI,
reoMeTpHUYecKas HHTEPIIPETAIIHS
HATypaJIbHBIX, IEIBIX,
paIMoOHaIbHBIX, TEHCTBUTEIBHBIX
qHUCeT;

MMOHUMATh U OOBSCHATH Pa3HUILY
MEX Iy TO3UIIMOHHON U
HETO3UIMOHHOM CUCTEMAaMHM 3aITHCH
qyuceln;

MEPEBOIUTH YUCIIa U3 OJJHON
CUCTEMBI 3aITUCH (CUCTEMBI
CUHCTICHHS) B IPYTYIO;

JIOKa3bIBaTh M HUCIIOJIH30BaTh
MPU3HAKU JETUMOCTH CyMMBI U
MIPOU3BEICHUS TIPH BBHITIOJTHCHHUH
BBIYHCIICHUH U PEIIeHUH 3a7a4;
BBITIOJTHATE OKPYTJICHHE
paIMoOHAIBHBIX M HPPANNOHATEHBIX
Yucell ¢ 3aJaHHOH TOYHOCTBIO;
CpaBHHBATH JICHCTBUTEIILHBIC YUCIIA
pa3HBIMH CIIOCOOAMU;
yIOPSI0YNBATH YUCIIA, 3alTMCAaHHBIC
B BUJI¢ OOBIKHOBEHHOU U I€CATUYHOMI
Ipo0Ou, Ynciia, 3aCcaHHbIe C
MCIOJIb30BaHUEM apU(PMETUIECKOTO
KBaJPaTHOTO KOPHS, KOPHEH CTETICHU
Ooible 2;

Haxoauth HOJI m HOK pa3ubiMu
croco0aMu 1 UCIIOIb30BaTh UX TPH
pElIeHNH 3a]1aY;

Locmuoicenue pezynomamog pazoena
I;

C80000HO ONepupo8amb YUCI08bIMU
MHOJCECMBAMU NPU PeuleHuU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbLE UdeU
pacuuperus YUcio8bix MHONCECNE;
81adems OCHOBHbIMU NOHAMUAMU
meopuu 0eIuMOCmuU Npu peuleHuu
CMAHOAPMHBLX 3A0aY

umemsb 6a306vle NPeOCMAasIeHUs O
MHOJCECm8e KOMNIEKCHBIX YUCe];
C80000HO 8bINOHAMb
mootcoecmeenHuvle npeoobpa308aHUs
MPULOHOMEMPUYECKUX,
Jlocapugmuyeckux, cmenenHvlx
8bIPAICEHULL,

enaoemnv opmynou buHoma
Hviomona;

NPUMEHAMb NPU peueHuu 3a0ay
meopemy 0 TUHeHOM NPeOCmasieHun
HOJ[;

NpUMEHAMb NPU peueHuu 3a0ay
Kumaiickyro meopemy 06 ocmamxax,
NpUMeHAMb NPU peueHuu 3a0ay
Manyro meopemy @epma;

yMemby 8bINOIHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU cUCmeMe CUUCTIeHUSL,
NpUMeHAMb NPU peueHuu 3a0ay
MeopemuKo-4uciogvle QYHKYuu:
YUCIO U cymma oeaumeneti, QyHKYuro
Diinepa,

NpUMEHAMb NPU peueHuu 3a0ay
yenwuwle Opoou;

NPUMEHAMb NPU PeueHuU 3a0ay
MHO20UNEHbL ¢ 0eUCTNEUMENbHBIMU U
yenvimu Kosghguyuenmamu;
e1adems NOHAMUAMU NPUBOOUMBLI U
HenpugooOUMbIll MHO2O4NEeH U
NPUMEHAMb UX NPU peleHul 3a0ay,




BBIIIOJIHATH BBIUNUCICHUS U
npeoOpa3oBaHMs BRIPAKEHUH,
COJIEPIKALLMX JIEUCTBUTEIIbHBIC
YHUCIIa, B TOM YHUCIIE KOPHU
HATypaJbHbIX CTEIICHEM;
BBIIIOJIHATH CTaHAAPTHBIE
TOXKJIECTBEHHBIE TPEOOpa3OBaHUs
TPUTOHOMETPUYECKUX,
Jorapu(MUUECKHUX, CTETIEHHBIX,
HPPALMOHATIBHBIX BBIPAKEHUH.

B noeceonesnoit scuznu u npu

uzyueHuu Opy2ux npeomemaos:
BBITIOJIHATH U OOBSICHATH CPAaBHEHHE
pe3yJIbTaTOB BEIYMCIIEHU MTPH
peLIeHUU TPAKTUYECKUX 3a/1a4, B TOM
YHUCJIe MPUOIMKCHHBIX BBIUUCICHUH,
UCIOJIB3YS pa3HbIe CIOCOObBI
CPaBHEHUM;
3alUChIBaTh, CPABHUBATh, OKPYIJISITh
YHUCJIOBBIE JAHHBIEC PEAIbHBIX
BEJIMYUH C UCIIOJIb30BAaHUEM Pa3HBIX
CUCTEM U3MEPEHHS;

COCTaBJISITh M OLICHUBATh

Pa3HBIMHU CITOCOOAMHU YUCIIOBBIC
BBIPKEHUS TIPU PEIICHUH TIPAKTUIECKUX
3a/1a4 U 3a/1a4 U3 IPYruxX yueOHbIX
MIPEMETOB

NpUMEHAMb NPU peuieHuu 3a0ay
OcHosuyro meopemy anzcebpol;
NpUMeHsMb NpU peueHuu 3a0ay
npocmetiuiue QyHKYUU KOMNIEKCHOU
nepemMeHHOU KaK 2eomempuieckue
npeobpazosamnusl

Ypasuenun u
HepageHncmea

CB00OIHO ONIEPUPOBATH MOHATHIMHU:
ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U
HEPaBEHCTBA, ypaBHEHUE,
SIBJIAIOILIEECS CIIEICTBUEM JIPYTOTO
ypaBHEHUs1, YpAaBHEHMUS,
PaBHOCHUJIbHBIE HA MHOYKECTBE,
paBHOCHUIIbHBIE TTPEOOPa30BaAHUS
YpaBHEHUH;

peuaTth pa3Hble BUAbl ypaBHEHUHN U
HEPaBEHCTB U UX CUCTEM, B TOM
YHUCJie HEKOTOPBIE YpaBHEHUA 3-1 U
4-i1 creneHei, TpoOHO-
palMoOHAIbHBIE U UPPALIMOHATIBHBIE;
OBJIAJIETh OCHOBHBIMHU THUTIAMU
MMOKa3aTEeIbHBIX, JIOTAPU(PMUIECKHUX,
HPPALMOHATIBHBIX, CTETIEHHBIX
YpPaBHEHU U HEPABEHCTB U
CTaHAApTHBIMU METOJAAMH MX
penieHuil ¥ NPUMEHSATh UX NPU
pelIeHuu 3a/1ay;

MPUMEHSATH TeopeMy be3y k
PELICHHUIO YPaBHEHUI;

MPUMEHATH Teopemy Buera nis
pelIeHusl HEKOTOPBIX YpaBHEHUM
CTEIIEHU BbIIIE BTOPOIA;

Jocmuoicenue pesynomamos pazoena
I;

c80000HO onpedensims mun u
8b10UpPaAMb MEMoo peuleHus
NOKA3AMENbHBIX U T02APUPMULECKUX
VPasHeHUll U HEPABEHCMS,
UPPAYUOHATLHBIX YPAGHEHUIL U
HepaseHcmes, mpueoHOMempuiecKux
VDABHEHUU U HEPABEHCME, UX CUCTEM,
€80000HO pewlams cucmembl
JIUHEUIHbIX YPABHEHULL,

pewams 0CHOBHbLe MUNbl YPAGHEHUIL U
HepaseHcma ¢ napamempamu,
NpUMeHAMb NPU peueHuu 3a0ay
Hepasencmea Kowu — Bynakoeckoeo,
bepuynnu;

umems npedcmasienue o
HEpaseHCmeax mexicoy CpeOHUMuU
cmeneHHvIMU




— TIOHUMAaTh CMBIC] TEOPEM O
PaBHOCHUJIBHBIX U HEPABHOCHIIbHBIX
peoOpa3oBaHUSX YpaBHEHUH U
YMETb UX JO0Ka3bIBaTh;

— BJIQJIETh METOJIAMH PEIICHHS
YPaBHEHUH, HEPABEHCTB U UX
CHCTEM, YMETb BHIOMPATh METOJ]
perieHust 1 000CHOBBIBATH CBOM
BBIOOD;

— HCHOJB30BAaTh METO/ MHTEPBAJIOB
JUISL PELICHUs] HEPAaBEHCTB, B TOM
quciie ApoOHO-pallMOHATIBHBIX U
BKJTIOYAIOIIUX B ce0s
UPpalMOHATILHBIE BHIPAKEHUS;

— pewiath anredpanyeckue ypaBHEHUS
Y HEPaBEHCTBA M UX CUCTEMBI C
napaMmerpamu anreOpandyeckum u
rpadUyecKuM METOJaMH;

—  BJIAJETh PA3HBIMU METOAAMHU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

— pemarb ypaBHEHHS B IEINIBIX YMCIIAX;

— wu300pakaTh MHOKECTBA Ha
IJIOCKOCTH, 3a/1aBaeMble
YpaBHEHHSIMH, HEPAaBEHCTBAMH H X
CUCTEMaMHU;

— CcBOOOJIHO MCIIONIB30BATh
TOKIECTBEHHBIE MPEOOPA3OBAHHS
IIPU PELICHUN YPaBHEHUH U CUCTEM
YpaBHEHUU

B noeceonesnoit scuznu u npu
uzyueHuu Opyzux npeomemos:

— COCTaBJISITH U PEIIaTh YpaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI ITPU
pEIIeHNH 3aa4 JPYTUX Y4eOHbIX
MIPEIMETOB;

—  BBIMIOJIHATH OIIEHKY MPaBA0NOI00US
PE3YIbTATOB, MOJIYIaeMbIX MIPH
pEIICHNUN Pa3IMYHBIX YPaBHEHUH,
HEPAaBEHCTB U UX CHCTEM MpHU
pEIIeHNH 33]1a9 JPYTUX YICOHBIX
MPEeIMETOB;

— COCTaBJISITh M PEIIaTh ypaBHEHUS U
HEPAaBEHCTBA C TTapaMeTpaMHu MPH
pEIIeHNH 3aa4 JPYTUX Y4eOHBIX
MIPEIMETOB;

— COCTaBJISITh YpPaBHEHUE, HEPABEHCTBO
WM UX CHCTEMY, OTIHCHIBAIOIINE
peaIbHYIO CUTYAIUIO WU
MPUKJIAIHYIO 33124y,
MHTEPIPETUPOBATH MOTYYCHHbBIE
PE3YIbTATHI,

UCIOJIb30BaTh IPOrpaMMHBIE
CPEJCTBA MPHU PEUICHUH OTACITBHBIX




KJIACCOB YPaBHEHHI U HEPABEHCTB

Dynkyuu

Brnaners moHATHAMHU: 3aBUCUMOCTb
BEJIMYMH, (YHKINSA, apTYMEHT U
3Ha4YeHHE PYHKIMHU, 00JIaCTh
OIIpeJIeIEHUs] © MHOXKECTBO
3Ha4YCHHUH PyHKIUH, TpaduK
3aBUCUMOCTH, TpaduK QyHKIINH,
HYJIH QYHKIMH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHCIIOBOM IIPOMEXYTKE, yObIBaHNE
Ha YUCIIOBOM IIPOMEKYTKE,
HauOoJIblIee U HAUMEHbIIIEE
3Ha4YeHHEe PYHKIUHU HA YHCIOBOM
IIPOMEKYTKE, IepUoIuIecKas
(byHKIUSA, TEPUOJ], YETHAS U
HeueTHast QyHKIMH; yMETh
MPUMEHSTH 3TH MOHATHUS TIPU
pelLIeHNH 3a/1a4;

BJIQJICTh MMOHITHEM CTEIICHHAS
(byHKIHUS; CTPOUTH ee rpaduK U
yYMETh IPUMEHSTh CBOWCTBA
CTETIeHHON (YHKIUU MPH PEIICHUH
3ajau;

BJIQJICTh MOHITUSMH TTOKa3aTeNIbHASL
(GyHKIUS, SKCIIOHEHTA; CTPOUTH HX
rpadMKu 1 yMETh IPUMEHSTh
CBOICTBa MMOKa3aTeIbHOU (QYHKIIUU
IIPU pPELIeHNUH 3ajay;

BJIQJIETh MMOHITHEM
norapudmuueckas QyHKIUS;
CTPOUTH ee rpaduK U yMETh
IIPUMEHATH CBOWCTBA
norapupMuuecKoi GyHKIMU IpU
peIIeHIH 3a/1a4;

BJIaJIETh MOHITUAMHU
TPUTOHOMETPHUECKUE (PYHKIUH;
CTPOUTH MX TPaQUKH U yMETh
MIPUMEHSTH CBOICTBA
TPUTOHOMETPHUYECKUX (DYHKIIUH TPU
pelIeHNH 3a/1a4;

BJIQJIETh MOHITHEM OOpaTHas
(GyHKIMS; TPUMEHSATH 9TO TIOHSATHE
MIPH PEUICHUH 3a71ay;

MPUMEHSTH [IPH PELICHUHN 33734
CBOWCTBA (DYHKIMI1: YETHOCTb,
MEPUOTNIHOCTD, OTPAaHUUYEHHOCTD;
MPUMEHSTH [IPH PELICHUH 33734
npeoOpa3oBaHus TpapuKoB
byHKIHH;

BJIQJICTh MOHATUAMU YHCIOBast
MOCJIeI0BATENbHOCTb,
apupMeTHyecKas U FeOMeTpHUIecKas
MIPOTPECCHUS;

IPUMEHSTH [P PELLICHUHU 33134

—  Hocmuoicenue pesynomamos pazoena
I;

—  81a0emv NOHAMuUeM ACUMIIMOMbL U
YyMemb e20 NPUMEHsMb NPU peuleHuu
3a0ay;

—  NPUMEHSIMb MemOoObl PEUUEHUS.
npocmeniuux OughghepeHyuabHuLX
VPa8HeHUll Nep8ozo U 8Mopo2o
nopsi0Kos




CBOICTBA U MPU3HAKHU
apuMeTHUIECKO U TeOMETPHIECKON
MPOrPECCUi.

B noeceonesnoit ycuznu u npu

U3yUeHUU OpY2UX yueOHbIX
npeomemoes:
OTIpEeNIeNIATh 1O TpauKam u
MCTOJIBb30BATH JIJISl PEIICHUS
MPUKJIAIHBIX 3a]]a4 CBOICTBA
peanbHBIX MPOIECCOB U
3aBUCUMOCTEH (HaAHOOIbIIKE 1
HAaMMEHBIINE 3HAYCHUS, TIPOMEKYTKH
BO3pacTaHusl U YObIBaHUS ()YHKIIHMH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHUMITOTHI, TOYKU NIEperuoda, nepuoa
U T.IL.);
HMHTEPIPETHPOBATH CBOKWCTBA B
KOHTEKCTE KOHKPETHOM
MIPAaKTHUYECKOW CUTYALUH;.
OTIpeAesATh Mo rpadukam

IIPOCTEUIINE XapAKTEPUCTUKU
NEPUOANYECKUX MPOIIECCOB B OMOIOTHH,
HKOHOMHKE, MY3bIKE, PJIMOCBSI3HU H JIp.
(ammuTyna, Nepuos U T.11.)

Inemernmot
MaAMemMamuyeckoz2o
ananuza

Bnazners nonsituemM 0eCKOHEUHO
yObIBaroI1asi TeoMeTpruYecKas
nporpeccusi 1 yMeTb IPUMEHSTh €ro
IIpY pELIeHNH 3a]1ay;

PUMEHSATDH JUIs PEeLIeHUs 3a7a4
TEOPHIO NPEAEIIOB;

BJIa/IETh MOHATUSIMH O€CKOHEYHO
00J1bI1IME U OECKOHEYHO MaJlble
YHCIIOBbIE MTOCIIEI0BATEIbHOCTH U
YMETh CPaBHUBATh OECKOHEYHO
OosblMe 1 6ECKOHEYHO Mallble
MOCJIEI0BATENBHOCTH;

BJIAJIETh MOHATUSAMU: IPOU3BOAHAS
(GYHKIIUHU B TOYKE, TPOU3BOIHAS
GbyHKIIY;

BBIYUCIISATH TIPOU3BOTHBIE
AJIEMEHTAPHBIX (QYHKIHIA U HX
KOMOHMHAIIHIA;

uccneaoBaTh GyHKIIUHA Ha
MOHOTOHHOCTh M OKCTPEMYMBI;
CTPOUTH TPaPUKH U IPUMEHATH K
PELIEHNUIO 3a/1a4, B TOM YHCJIE C
apaMeTpoM;

BJIQJICTh MOHATHEM KacaTelbHas K
rpaduKy QYHKIMHA U YMETh
IIPUMEHSATH €0 MPU PeIIeHUH 3a1a4;
BJIJICTh MOHATUSMH TIEPBOOOpa3Hast
GbyHKLUS, ONpeeNIeHHbIN HHTEeTpal;

Jlocmuoicenue pezynemamos pazoena
I;

€c80000HO 811a0emb CIMAHOAPHBIM
annapamom mMamemamuieckKo2o
aHanu3a OJis 8bIYUCTIEeHUs
NPOU3BOOHBIX PYHKYUU OOHOU
nepemeHHou,

C80000HO NPUMEHAMb annapam
MamemMamuyecko2o aHanu3a o
uccne0o8anusi PyHKyuti u NOCMpoeHus
2paguKos, 6 mom yucie UCCied08anUs.
Ha 8bINYKIOCMb;

onepupoeamv NoHAMueM
nep8ooopasHol hyHKyuu OJisi peueHus
3a0au,

081a0enb OCHOBHbIMU C8E0eHUIMU 00
unmeepane Hotomona—Jleiibnuya u e2o
npocmeuuux NPUMeHeHUusx,
onepuposams 6 CMaHOAPMHbLX
CUMYAYUAX NPOU3BOOHBIMU BbICULUX
nopsaoKo8;

yMemsb NpUMeHAMb NPU peuleHuu
3a0ay c8olCcMea HenpepblGHbIX
@yHuryuii;

yMemsb NpUMEHAMb NPU peuleHuu
3a0au meopemol Betiepwumpacca,
YMemb 8bINOHAMb NPUOTUNCEHHBLE
BLIYUCTICHUS (MEMOObL PeULeHUs.
VPasHe U, GblYUCTICHUS]




— TpUMEHATh Teopemy HproToHa—
JletiOHUIIa U ee ClenCTBUA IS
penieHus 3ajiay.

B noeceonesnoit scuznu u npu
uzyueHuu opy2ux yuyeoHvix
npeomemos:

— pemiath NpPUKJIAJHbIC 33/1a4H U3
ounosoruu, PU3NKH, XUMHUH,
9KOHOMHKH U JPYTUX TPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAaHUEM
XapaKTEPUCTHUK MTPOLIECCOB;

WHTEPIPETUPOBATH

onpeoeneHHo20 unmezpana);
YyMemb NPUMEHAMb NPULOHCEHUE
NPOU3B00OHOU U ONPEDETIeHHO2O
uHmezpana K peweHuo 3a0ay
ecmecmeo3HanUs,

611a0emsb NOHAMUSIMU BMOPAsL
nPoU3B00HAS, 8LINYKIOCMb 2pAPUKA
dyHKyuu u ymems ucciedosamo QyHKyuro
Ha 8bINYKIOCMb

Cmamucmuka u
meopus
eeposamuocmeii,
JI02UKa u
KOMOuUHamopuka

— OmnepupoBaTh OCHOBHBIMU
OIHCAaTENbHBIMU XapaKTEPUCTUKAMU
YHCIIOBOTO HabOpa, HOHATHEM
reHepasbHasi COBOKYIHOCTb U
BbIOOpKOI1 U3 Hee;

— OIEpHUpOBaTh MOHATUSAMU: YACTOTA U
BEPOSTHOCTb COOBITHUS, CyMMa U
IIPOU3BENCHNUE BEPOATHOCTEH,
BBIUUCIISTh BEPOSTHOCTU COOBITUN Ha
OCHOBE I10/ICYETa YHUCIIa UCXO/0B;

—  BJIaJIETh OCHOBHBIMU HOHATHUSIMHU
KOMOHMHATOPUKH U YMETh UX
MIPUMEHSTDH [IPU PELICHNUH 33]1a4;

— HMETb NpeJICTaBIeHHE 00 OCHOBAX
TEOPUHU BEPOATHOCTEN;

— HMETb MIPE/ICTABICHHUE O TUCKPETHBIX
Y HENPEPBIBHBIX CIyYalHBIX
BEJIMYMHAX U PACIPEIEIICHUSX, O
HE3aBUCHUMOCTH CIIy4ailHbIX
BEJIMYNH;

— HMETb [IPe/ICTaBICHHUE O
MaTeMaTHYeCKOM OXUAAHUU U
JUCTIEPCUU CIIyYalHBIX BEIHYNH;

— HMETb MPE/ICTaBJICHHE O COBMECTHBIX
pacnpeeNeHusIX CIIy4YalHbIX
BEJIMYNH;

— TOHUMAaTh CYTh 3aKOHA OOJBIINX
qrcesl ¥ BBIOOPOYHOTO METO/1a
U3MEpPEHUS BEPOSTHOCTEN;

— HMETb MIpe/ICTaBJICHHE O
HOPMaJIbHOM paclpeiesieHuu 1
IIpUMepax HOPMAIBHO
pacnpeieeHHbIX CITyYaiiHbIX
BEJIMYNH;

— HMETb [IPEACTABICHUE O KOPPEIALAN
CIIy4alHbIX BEJIMYUH.

B noeceoneenoi scuznu u npu
U3yueHuu Opy2ux npeomemaos:
—  BBIYMCIIATH WK OIICHUBATH

Jocmuoicenue pesynbmamos pazoena
I;

umemv npedcmasienue o
YEeHMPAIbHOU NPedebHOU meopeme;
umems npedcmasienue 0 8b100POUHOM
Koa¢hhuyuenme Koppenrayuu u
JIUHENIHOT pecpeccull;

umemv npedcmasienue o
CMAMUCMuYecKux eunome3ax u
npogepke Cmamucmu4ecko
2unomeswvl, 0 CMAMUCMUKe Kpumepus
U ee yposHe 3HAUUMOCIU,

uMemv npedcmasiienue o Ces3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpedeneHuil;

umMemvb npedcmasienue o
KOOUpOBaHuu, 080UYHOU 3aNUCU,
08oUUHOM Oepese;

611a0emb OCHOBHBIMU NOHAMUIMU
meopuu 2pagos (epag, sepuiuna,
pebpo, cmenens epuIUHbL, NYMb 6
epaghe) u ymems npumMeHsams ux npu
peuweHuu 3a0ad;

umemv npedcmasierue 0 0epesbsx u
YyMemb npUMeHAms NPU peuleHuu
3a0ay;

81a0emsv NOHAMUEM CEA3HOCMb U
yMemb NpUMEHAMb KOMNOHEHMbl
CBA3HOCMU NPU PeuleHUuU 3a0ay;
YMemb 0Cyuwecmsisims nymu no
pebpam, 06x00b1 pebep u sepuiut
epaga;

umMems npedcmasieHue 00 dUnepPosomM
U 2aMUILIMOHOBOM NYMU, UMENMD
npeocmasienue 0 mpyoHoCmu 3a0ayu
HAXOJCOEHUsL 2aMUTLINOHOBA NYMU,
81ademsv NOHAMUAMU KOHEYHble U
cuemmuble MHOMCECMEA U YMemb UX
NpUMEHSMb NPU PeUeHuU 3a0ay,
YyMemb NPUMEHSAMb Memoo




BEPOSITHOCTH COOBITHI B peaTbHOM
KHU3HH;
BBIOUpATh METO/bI OXOMASIIErO
npeCcTaBICHUs U 00pabOTKH TaHHBIX

MamemamuyecKkou UHOYKYUu,
ymMemb npumenams npunyun upuxie npu
peutenuu 3a0a4

Texcmoevie 3a0auu

— Pemate pa3Hble 3a1a41 MOBBIICHHON
TPYIHOCTH;

— aHaTU3UPOBATH YCIOBHE 3a/1a4H,
BBIOUPATH ONTHMAIbHBIN METO/T
peIICHHUS 3aJ1a49M, pacCMaTpUBast
pas3InYHbIC METO/IBI;

— CTPOMTH MOJICIIb PEIICHHS 3a/1a4H,
IIPOBOIUTH JIOKA3aTeIbHBIC
paccyXJIeHHS TP PELICHUH 3a/1a4H;

— pemarthb 3aJa4u, TpeOyroIne
nepebopa BapuaHTOB, IIPOBEPKHU
YCIIOBHIA, BBIOOpA OMTUMAIBHOTO
pe3yibTara;

—  aHAJIM3MPOBATH M HHTEPIPETUPOBATH
MOJTyYCHHBIC PEUICHHS B KOHTEKCTE
YCIIOBHSI 33/1a4H, BBIOMPATh PELICHHUS,
HE MPOTUBOPEYAIINE KOHTEKCTY;

— MEPEeBOAUTH MPH PEIICHUH 3a1a4n
nHOPMALIHIO U3 OTHON POPMBI
3aIlUCH B PYTYIO, UCTIOJIB3Ys IPU
HEOOXOAUMOCTHU CXEMBI, TAOJIHIbI,
rpaduKu, TUarpaMMBbi.

B noeceonesnoii scuznu u npu
U3yueHuu Opy2ux npeomemaos:
penaTh NpaKTUYECKUE 3a/1a4u U 33a]1a4l
U3 IPyruX MpeIMETOB

—  Jlocmuoicenue pe3ynomamog pazoena
I

I'eomempusn

— Buagers reomerprueckumu
MOHATHUSIMU TIPH PEIICHUN 3a71a4 1
MIPOBEIEHUU MaTeMaTUYECKUX
pacCyXJIeHUH;

— €caMOCTOATENbHO (POPMYIHPOBATH
OIpeJIeNIEHUs] TEOMETPUYECKUX
¢buryp, BEIABUTaTh THIIOTE3BI O
HOBBIX CBOMCTBaX M MpU3HAKaX
reoMeTpUUYECKUX QUryp u
000CHOBBIBATh UJIM OMPOBEPTaTh MX,
000011aTh TN KOHKPETU3UPOBATh
pe3yJbTaThl HA HOBBIX KJlaccax
¢buryp, MpoOBOJANUTH B HECITOKHBIX
cllyyasix Kiaccuukanuio Guryp mno
Pa3IMYHBIM OCHOBAHUSIM;

— HCCIIEJOBATh YEPTEXKH, BKIIOYAS
KoMOUHaIMH (HUryp, U3BJIEKATH,
MHTEPIPETHUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO,
IIPEJCTABICHHYIO Ha YepTexkKax;

— pemaTh 3a/1a4d T€OMETPHUECKOTO
COJIep KaHusl, B TOM YHCIIC B

—  Umemwv npeocmasnenue 06
akcuomamuieckom memooe;

—  81a0emb NOHAMUEM 2eOMEeMPUYECKUE
Mecma moyex 8 npoCmpanHcmee u
YyMemb NPUMEHAMb UX OISl peuleHUs
3a0au,

—  yMemb NPUMEHAMb 05l peuleHUs
3a0au c80UCMEA NIOCKUX U
08Y2PAHHBIX Y2]108, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8
0/l MPexzpanHHo2o yena;

—  e1a0emv noHAmMuUem
NepneHOUKYIAPHOE CeueHue NPUMbl U
YMemb NPUMEHAMb €20 NPU peuleHuu
3a0ay;
umems npedcmasienue o
080UCMBEHHOCTU NPABUTLHBIX
MHO202PAHHUKOS,
81a0emsv NOHAMUAMU YEHMPATbHOE U
napanieibHoe npoeKmuposanue u
NPUMEHSAMb UX NPU NOCMPOEHUU




CHUTYaIsIX, KOTJa aITOPUTM
pEeLICHHSI HE CIeYET SIBHO U3
YCJIOBUSI, BBITTOJHATH HEOOXOANMBIE
JUISL PELICHUS 3a1a49H
JOTIOJTHUTEbHBIE TIOCTPOCHHS,
UCCIIE0BAaTh BO3MOXKHOCTh
IPUMEHEHHS TEOpeM U GOpMYIT IS
peleHHs 3a/1a4;

yMeTb (hOpMYIIHPOBaTh U JOKA3bIBATH
r€OMETPUYECKHUE YTBEPKICHHS;
BJIQJICTh MOHITUSMHU CTEPEOMETPHHU:
pu3Ma, napauleienumnesn,
nUpamMua, TETPasdp;

UMETh IPEJCTaBIIEHUs 00 aKCHOMax
CTEPEOMETPHUH U CIEACTBUSAX U3 HUX
Y YMETh NIPUMEHSAThH UX TP PEUICHUH
3ajay;

YMETh CTPOUTH CEUCHHS
MHOTOTPaHHHUKOB C UCIIOJIb30BAHUEM
Pa3NUYHBIX METOAOB, B TOM YHCIIE U
METO/Ia CIIE/IOB;

UMETH MPECTABICHHE O
CKPEUIMBAIOIINXCS MPSIMBIX B
IPOCTPAHCTBE  YMETh HAXOIUTh
YroJl ¥ PaCCTOSIHHE MEXKIY HUMU;
MPUMEHSTH TEOPEMBI O
MapajuIeIbHOCTH TPSMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE MPH
pelIeHIH 3a/1a4;

YMETh PUMEHATh NapaljienbHOe
MIPOEKTUPOBAHUE IS U300paKeHUs
duryp;

YMETh PUMEHSTh
NEePIEHANKYIIPHOCTH IPSIMOI U
TUTOCKOCTH TIPU PEIICHUH 3a]1a4;
BJIAJIETh MOHATUSMHU OPTOTOHAJIBLHOE
MIPOEKTUPOBAHKE, HAKIIOHHBIE U X
MIPOEKITUH, YMETh IIPUMEHSTh
TEOpeMY O TpeX MepreHAUKYIIpax
MIPH PEUICHUH 3a71ay;

BJIAJIETh MOHATUSMHU PACCTOSTHHUE
MEXy (UTrypaMu B IPOCTPAHCTBE,
OOUIM ePHEeHAUKYISIP ABYX
CKPELIMBAIOIIUXCS TPSAMBIX U YMETh
MPUMEHSTH WX MPH PEIICHUH 3a]1ad;
BJIQJICTh MOHATHUEM YTOJI MEXTY
IPSIMOH U TUIOCKOCTBIO U YMETh
NPUMEHATH €0 MPH PEeLICHUH 337134,
BJIAJICTh MOHATUSMU JIBYT PAHHBIH
YTOJI, YTOJI MEX/Y TUIOCKOCTSIMH,
NEePIEeHUKYIISPHBIE TNIOCKOCTH U
YMETh MPUMEHSTh UX MPU PELUICHUN
3ajay;

CeYeHUll MHO20SPAHHUKO8 MeMOOOM
npoexkyuil;

uMemsb npedcmasiienue 0 pazeepmie
MHO202PAHHUKA U Kpamuauuiem nymu
Ha NOBEPXHOCMU MHO202PAHHUKA,
umems npedcmasienue 0 KOHUYECKUx
CeYeHUsIX,

umMems npedcmasiienue 0 Kacaruuxcs
chepax u kombuHayuu mei 8paujeHus
U yMemv npuMeHsIms ux npu peueHuu
3a0ay;

NPUMEHAMb NPU PeueHuu 3a0ay
Gdopmyny paccmosHus om mouku 00
NIOCKOCMU

871a0emb PA3HLIMU CROCODAMU
3a0aHusi NPSIMOUL YPAGHEHUSMU U
yMemb NPUMEHAMb NPU peutleHuu
3a0au;

NpUMEHSAMb NPU peueHuu 3a0ay u
00KA3amenbCmee meopem GeKmopHblil
Memoo u Memoo KOOpOUHam,

umems npedcmasiienue 06 aKkCuomax
0bvema, npumMeHsIms hopmyJivl
00beM08 NPAMOY201bHO20
napannienenunedd, nNPU3Mbl U
nupamuosl, mempa’opa npu peueHuu
3a0ay;

npuUMeHsims meopemvl 06 OMHOUEHUX
00beM08 npu peuieHulU 3a0a4,
NpUMEHSIMb UHMe2Pal OISl GbIYUCTEHUS.
00veM08 u nosepxHocmeil mej
8paAWetUsl, BbIYUCTIEHUS NIOWAOU
cghepuueckozo nosca u 0bvema
wWapoeozo cnos;

uMemb nPeocmasienue 0 OBUINCCHUSIX
8 NPOCMpancmee. NapaLilelbHOM
nepeHoce, CUMMEMpUU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
cuMMempuu, n08opome
OMHOCUMENbHO NPAMOU, GUHMOBOU
CUMMempuU, ymenms NPUMEHAMb UX
npu pewenuu 3a0ay;

umemu npedcmasierue o niowaou
OPMOCOHANILHOU NPOEKYUU,

umMems npedcmasienue o
MPexespanHOM U MHO202PAHHOM Y2iie U
NPUMEHSAMb CEOUCMEA NIOCKUX Vel08
MHO202PAHHO20 Yeld Npu peueHun
3a0ay;

uMemsb npeocmasiienus o
npeobpazosanuu n00ooOUs,
20MOmemuu u ymems npUMeHsIms Ux
npu pewienuy 3a0ay,




— BJaJIeTh NOHATUSAMU MIPU3MA,
napajuiesienunesa u IpuMeHsTh
CBOMCTBA NapajulesenuIesa npu
pelIeHUH 3a]1aY;

—  BJIAJIETh TOHATHUEM IPSIMOYTOJIbHBIH
napajuieNienune/l U IPUMEHSTh €ro
MIpH pELICHUH 33]1aY;

—  BJIAJIETh NOHATUSMHU MTUPAMHUJIA, BUJIBI
MUPAMH/IT, YJIEMEHTHI IPABHIBLHOM
MUPaMUJIbl U YMETh IPUMEHSTH UX
IIPY PEIICHUH 33]1aY;

— UMETb NPEJCTaBICHUE O TEOpEME
Ditnepa, NpaBUIbHBIX
MHOTOTpaHHUKAX;

— BJIaJIeTh NMOHATUEM ILIOIIATN
MOBEPXHOCTEN MHOTOTPAHHUKOB U
YMETh MPUMEHSTH €T0 MPU PEIICHUH
3azauy;

— BJIAJICTh TIOHATUSMU TEJIa BPAIICHUS
(uunuHAp, KOHYC, map u chepa), ux
CCUCHUS U YMETh IPUMECHSTH UX TIPU
pEIlIeHUH 33]1aY;

— BJIAJIETh NOHATHUSMHU KacaTeIbHBIC
MPSIMBIC U TUIOCKOCTH U YMETh
MIPUMEHSITh U3 MPU PELICHUU 33]1aY;

— WMETh MPEJICTABICHUS O BITUCAHHBIX
Y ONHCAHHBIX Cepax U YMETh
MIPUMEHSITh UX TPU PELICHUH 3a/1a4;

— BIAQJCTh MOHATHAMHU 00BEM, 00HEMBI
MHOTOTPAaHHUKOB, TEJ BPALICHUS U
MPUMEHSITh UX TPU PELICHUH 3a/1a4;

— WMETh MPEJICTABICHUE O Pa3BEPTKE
[WIMH]IPA | KOHYCA, TUTOIIA TN
MOBEPXHOCTHU IIWJIMH/PA U KOHYCA,
YMETh MPUMEHSTH UX TIPH PEIICHUN
3ajady;

— WMETh MPEJICTABICHUE O TUTOIIA TN
cdepbl ¥ YMETh PUMEHSATH €T0 TPH
pElIeHNH 33]1aY;

— yMeTh pemaTh 3a7a9d Ha
KOMOHWHAIIMH MHOTOTPAaHHUKOB M TEJI
BpAIlICHHUS;

— WMETh MpeJICTaBIeHUE O I0J00NHN B
MIPOCTPAHCTBE U YMETh PelIaTh
3a/1aud Ha OTHOIIIEHHWE 00BEMOB U
TIoMIaIel TOBEPXHOCTEN MOJOOHBIX

dburyp.

B noeceonesnoit ycuznu u npu
u3yueHuu Opyzux npeomemos:
COCTaBJISITh C MCIIOJIb30BAaHUEM CBOMCTB
reOMEeTPHUUECKUX HUryp
MaTeMaTHUYECKHUe MOJICIH JUIsl pEIICHUS

ymenib peulanto 3a0a4u Ha NAOCKOCHU
memooamu cmepeomenmpuu,;

yMemb npumMeHams opmyavl 06vemo8
npu peuteHuu 3a0ay




3aj1a4 MPAKTUIECKOTO XapaKTepa U 3a/1a4
U3 CMEKHBIX TUCHUIUIMH, HCCIE0BATh
MOJTyYCHHBIC MOJICITU U
UHTEPIPETHPOBATH PE3YNIbTAT

Bexkmopot u
KoopOunamul 6

— Bnaners NOHATHSIMU BEKTOPBI U UX
KOOP/IMHATBHI;

— YMETb BBINOJIHSTH ONEpaLUU HaJl
BEKTOpaMHU;

—  Hocmuoicenue pesynbmamos pazoeia
I;

—  Haxooumwv 00veM napauienenuneod u
mempal’opa, 3a0aHHbIX

npocmpancmee — HCIIOJIB30BAaTh CKAISAPHOE Koop()unamamu CBOUX BEePUIUH,
MIPOM3BEICHUE BEKTOPOB MIPH — 3a0a6amo NPAMYIO 8 NPOCMPAHCMEE,
pElICHUH 33]1aY; —  HAaxoo0umuv paccmosiHue om mouKu 00
— TPUMEHSATH YPaBHEHHUE TUIOCKOCTH, NJIOCKOCMU 8 cucmeme KOOpOuHam,
(hopMyIly pacCTOSTHUSI MY HAX00UmMb PACCmosHue Meicoy
TOYKaMH, ypaBHEHUE Cepbl Mpu CKPeuuBarouUMUCst NPAMbIMU,
pelIecHUY 3a/1a4; 3A0AHHBIMU 8 CUCmeMe KOOPOUHAM
— TMPUMEHSTH BEKTOPHI H METO/T
KOOPJHMHAT B MPOCTPAHCTBE MPH
pelICHUH 3319
— HwMetb npeacTaBieHUE O BKIAIE Jlocmuosicenue pezynomamos pasoena |l
BBIJAIONIUXCS MATEMAaTUKOB B
Hcmopus pa3BUTHE HAYKH,
Mamemamuku MIOHMMAThH POJIh MATEMATUKH B PA3BUTHU
Poccun
— Hcnonp30BaTh OCHOBHBIE METOIBI —  Hocmuoicenue pe3ynbmamos pazoena
Memoowt JTIOKa3aTesIbCTBa, MPOBOJAUTH I;
Mamemamuku JTIOKa3aTeJIbCTBO M BBITTOJIHSTH

OIPOBEPIKEHUE;

— TNPUMEHATH OCHOBHBIE METO/IbI
pelIeHNs] MaTEMaTUYECKUX 3a/1a4;

— Ha OCHOBE MAaTEMaTU4YECKUX
3aKOHOMEPHOCTEN B IIPUPOIE
XapaKTepU30BaTh KPacoTy 1
COBEPLICHCTBO OKPYXKAIOLIET0 MUPa U
IIPOU3BENCHUN NCKYCCTBA;

— TNPUMEHATH NPOCTEHIINE
IIPOrpaMMHBIE CPEJCTBA U
AJIEKTPOHHO-KOMM YHUKAIIUOHHBIE
CHCTEMBI IIPU PELIEHUN
MaTeMaTHYECKHX 3a1a4;
10JIb30BaThCs PUKJIIAHBIMU
[porpaMMamMu M rporpamMmmamu
CUMBOJIbHBIX BBIUYUCIEHUN JUIs1
HCCIIEIOBAHUS MATEMATHYECKUX
00BEKTOB

—  NPUMEHSIMb MAMEMAMUYECKUe 3HAHUsL
K UCCIEO0BAHUIO OKPYHCAIOUe20 MUPA
(moOdenuposanue uzuueckux
npoyeccos, 3a0auu IKOHOMUKLUL)




1. Conepxkanue yueOHOro mpeamera

ba3oBblii ypoBeHb

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTopenue. Pemienne 3aau ¢ UCIOJIb30BAHUEM CBOMCTB YMCEN M CUCTEM CUUCIICHUS, JCIIMMOCTH,
JI0JIeH ¥ yacTel, MPOIEHTOB, MOJTyJIel uncen. Pemenue 3aa4 ¢ CIOIb30BaHUEM CBOMCTB CTEIEHEH U
KOpHEH, MHOTOWICHOB, ITPeo0pa30BaHUii MHOTOUJICHOB M IPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH.

Pemenue 3aau ¢ UCNoOJIb30BAHUEM IPaAyCHOM MEPBI yriia. Mo1ysib 4ucia U €ro CBOMCTBA.

Pemienue 3a1a4 Ha IBHKEHHUE M COBMECTHYIO pabOTy ¢ TOMOIIBIO JIMHEHHBIX U KBAJAPATHBIX YPAaBHEHUHN U
UX cUCTeM. Perienue 3a1a4 ¢ MOMOIIBIO YMCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM
NEPEMEHHOMH, ¢ IPUMEHEHUEM U300paKEeHUsI YUCIIOBBIX IPOMEXKYTKOB.

Pemrenue 3a1a4 ¢ MCMOIb30BaHMEM YHCIOBBIX (YHKIMN U UX rpadukoB. Mcnoap30BaHnEe CBONCTB U

rpadMKOB JIMHEHHBIX M KBaJAPATHIHBIX (QYHKIMI, 0OPaTHON MPONOPIMOHATBHOCTH U QyHKIuKH Y = VX .

I'paduueckoe penieHne ypaBHEHU 1 HEPABEHCTB.

Tpuronomerpudeckast OKpyKHOCTb, paduannas mepa y2ia. CUHyC, KOCUHYC, TAHT€HC, KOMAH2EHC

IIPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIEACTBUS U3 HETO. 3HAYCHUS
T TN T

TpuroHomerpuyeckux Gyukimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan).

Dopmynvl COMHCEHUS MPULOHOMEMPUYECKUX DYHKYUL, POPMYTbl npUsedeHUs, Popmyibl 08OUHO20
apeymenma..

Hynu ¢pyHkum, npoMeKyTKH 3HaKOOCTOSIHCTBA, MOHOTOHHOCTh. Hanbombliee 1 HauMeHblIliee
3HaueHue QpyHkuuu. [lepuoanueckue pyHkuu. YeTHOCTh U HEUETHOCTh PYHKUMN. CrodicHble hyHKyuu.

Tpuronomerpuueckue Gpynkuuu Y =C0SX, Y =SiNX, Y =tgX . @yuxyus y =ctgx . CeoiicTea u

rpaduKy TPUTOHOMETPUUECKUX (QYHKIUIL.

ApPKKOCHHYC, apKCHUHYC, apKTaHI'€HC Yucia. Apkkomaneenc yucna. llpocreiime
TPUTOHOMETPUYECKHE YpaBHEHUs. PerieHre TpUroHoMeTpUuYeCKuX YpaBHEHHMH.

Obpammuvie mpuconomempuieckue QyHKYuu, ux ceoticmsa u epaguxu. Pewenue npocmetiuiux
MPULOHOMEMPULECKUX HEPABEHCME.

CreneHsb ¢ 1elCTBUTENBHBIM II0OKa3aTeNEM, CBOMCTBA cTeneHU. [IpocTeiine nokasarenbHble
ypaBHEHHUs U HepaBeHCTBA. [loka3zarenbHast pyHKINS U ee CBOWCTBA U rpaduK.

Jlorapudm uncna, cBoiictsa orapudma. Jlecsruunstit norapudm. Yucno e. Hamypanvhwiii
nozapugm. llpeodpazoBanue JorapupmMuueckux BelpakeHuit. Jlorapudmudeckne ypaBHeHUS U
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U €e CBOICTBA U Irpaduk.

CrenenHast GyHKIHUS U €€ CBOKWCTBA U Tpaduk. MppanyoHanbHble ypaBHEHHUS.

Memoo unmepsanog 01 peulenus HepaseHCcma.



Ilpeobpazosanus epaghuxos GyHkyuil: cosue 6001 KOOPOUHAMHBIX OCell, PACHICEHUE U
colcamue, Ompadcenue OMHOCUMeENbHO KOOpOUHamuwix ocetl. I paguueckue memoovl peuterus ypasHeHul
u HepageHcms. Pewenue ypasnenuii u HepageHcma, co0epaicauux nepemMerHy0 noo 3HAKOM MOOYJI.

Cucmempwi noKaszameJjlbHblX, ]lOZClpMd)MM‘i@CKUX U uppayuoHajbHblx prZGHeHMIZ. Cucmemwi
noKazameJbHblXx, ]lOZClqubMM‘i@CKI/DC HepaeeHcme.

Bzaumno oopamusie pynxkyuu. I pagpuxu e3aumuo odpammuvix hyukyuil.
Vpaenenus, cucmemul ypagrenuii ¢ napamempom.

[TpousBoanas ¢pyukiuu B Touke. KacarenbHas k rpaduky Qyukiuu. ['eomerpuueckuit u
(bu3UYeCcKuil CMBICI TPON3BOIHOM. [Ipon3BoiHbIE 351IeMeHTapHbIX DyHKIUH. [Ipasuna
ougppepenyuposarnus.

Bmopas npouseoonas, ee ceomempuyeckuii u pusuyecKuti CMoici.

[TonsiTHe 0 HEMIPEPHIBHBIX QYHKIUAX. TOYKH IKCTpeMyMa (MaKCHMyMa M MEHAMYMa).
HccnenoBanue 37eMEHTapHBIX (YHKIMH Ha TOUYKH SKCTPEMyMa, HAHOOJIbIIIee U HAUMEHBIIIEE 3HAYCHHE C
MOMOIIIBIO TTPOU3BOIHON. [locmpoenue epaghuxos yHKyuil ¢ nomoubio npouzsooHuix. [lpumenenue
NpOU3BOOHOU NPU peuteHuu 3a0au.

[TepBoobpasnas. Ilepsoobpasivie snemenmapuvix ynxyul. Ilnowads kpusoruHeiHol mpaneyuu.
Dopmyna Heromona-Jlenbonuya. Onpedenennviii unmeepai. Boiuucienue niowadei niockux gueyp u
00beM08 meil paujeHust ¢ NOMOWbIO UHMeSPald.

I'eomerpus

[ToBTOpenue. Pemenue 3ai1ay ¢ npuMEHEHUEM CBOMCTB (PUTYp Ha TUIOCKOCTH. 3a/layM Ha JJOKa3aTeJIbCTBO
U TIOCTpOEHUE KOHTpIpuMepoB. Mcronb3oBaHue B 3a/1a4ax IPOCTEHIINX JIOTHYECKUX MTpaBuil. Pemienue
3a]1a4 ¢ UCIIOJIB30BAaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLIEHUH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX,
(akTOB, CBI3aHHBIX C YETHIPEXYroJdbHUKaMHU. PeleHne 3ajau ¢ HCHoab30BaHuEeM (PAKTOB, CBSI3aHHBIX C
OKpPY>KHOCTSIMU. Pelienune 3aa4 Ha U3MEpEHNs Ha IUIOCKOCTH, BBIYUCIIEHUE JUIMH U IUIoanei. Pewenue
3a0au ¢ NOMOWbIO 8eKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpusi. @Urypsl U UX u300paxkeHus (Kyo, nupamuia, npusma). OcHogHbie NOHAMUSL
cmepeomempuu u ux ceoticmea. CeueHus Ky0a u TeTpaszpa.

Touka, npsiMasl U INIOCKOCTh B POCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX. B3anMmHoe
PacmosoKeHUEe NMPSAMBIX U INIOCKOCTEN B pOCTpaHCcTBe. [lapanienbHOCTh IpSMBIX U IIIOCKOCTEN B
npoctpaHcTBe. M300paxeHne npocTeimux NpoCcTpaHCTBEHHBIX (PUTYp Ha TIOCKOCTH.

PaccrosHust Mexy purypamu B MpOCTPAHCTBE.
VYrubl B mpocTpaHcTBe. [lepneHquKynsipHOCTb MPSAMBIX U IIJIOCKOCTEM.

[Ipoekuust purypsl Ha IWIOCKOCTH. [IpU3HaKK MEPIEHIUKYIIPHOCTH MPSIMBIX U MJIOCKOCTEN B
npoctpaHcTse. Teopema o Tpex NepneHAuKyIsIpax.

Mpuororpanauku. [Tapamnenenunen. CBolicTBa NpsMOYroibHOTO Mapasuienenunena. Teopema [Tudaropa
B nipoctpanctie. [Ipusma u nupamuna. [lpapunsHas nupamua u npaBuibHas npusma. [Ipsmas
nupamMuia. IeMEHThI IPU3MbI U THPaMUIbL.



Tena BpamieHus: HUIUHIP, KOHYC, cdepa 1 map. OCHOBHBIE CBOICTBA MPSIMOT0 KPYTOBOTO
WINHApPA, MPSIMOT0 KPYroBoro kKoHyca. M3o0paskeHue Tes BpaleHus Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYcCe, ceueHusi KoHyca (napaiieiibHoe OCHOBAHUIO U NPoxXoosujee
uepes 6epUIUHY), ceueHUss YUTUHOPA (NApaienbHO U NEPReHOUKYIAPHO ocu), cevenus wapa. Pazeepmka
YUNUHOPA U KOHYCA.

IIpocmetiwue KomMOUHAYUU MHO202DAHHUKOS U Mell 8pauyeHus medxcody coboli. Beruucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (QUTYp (pedpa, AMaroHaNu, yrisl).

[Tnomane MOBEpPXHOCTH MPABUILHOM MUPaMUIBI U IPSAMOi pu3Msl. [Tnomane noBepxHocTH
MPSIMOTO KPYroBOTO LIMIUHAPA, MPSIMOT0 KPYrOBOro KOHYca U 11apa.

[Tousitre 06 o6beme. OOBEM MHUpaMUIbl U KOHYCA, MPU3MbI U nuinuHapa. O0beM mapa.

Ilooo6nvie mena 6 npocmpancmee. COOTHOIICHUS MEXKY TUIOIIAIMU TIOBEPXHOCTEHN U
00BbeMaMU ITOTO0OHBIX TE.

Heuoicenus 6 npocmpancmee: napauiieibHulll NEPEHOC, YEHMPALbHAS CUMMEMPUsl, CUMMEMPUSL
omHocumenvHo niockocmu, nosopom. Ceoticmea osudcenuil. IIpumenenue osudicenuli npu peueHuu
3a0ay.

BekTopsl 1 koopauHATH B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOPA HA YHCIIO, YTOJI
Mexay BekTopamu. KonnmHeapHbie U KOMIUTaHapHbBIE BEKTOPBI. CKalsApHoe npouzgedeHue 6eKmopos.
Teopema o pasznoscenuu 6ekmopa no mpem HeKkOMnIaHapHvim eekmopam. CranapHoe npousgeoeHue
8eKMopo8 6 Koopournamax. IIpumenenue 6eKMopos npu peueHuU 3a0ay Ha HaxoNcOeHue paccmosHull,
OnuH, naowaoell u 06vemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypaenenue cpepwi 6 npocmpancmee. @opmyna ois
8bIUUCTIEHUS PACCMOAHUSL MEeHCOY MOYKAMU 8 NPOCMPAHCMEeE.

BeposiTHOCTB M cTaTHcTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3ai1a4y Ha TabIMYHOE U rpaduuecKoe NpeacTaBlIeHne JaHHbIX. Mcnonp30Banue
CBOMCTB U XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPEAHMX, HAMOOJBIIETO M HANMEHBIIETO 3HAYCHHUS,
pa3maxa, ducnepcuu. Pewenue 3a0au Ha onpeoeinenue 4acmomol U 6epoAmHOCmu coobimuil. Buluucnenue
8eposamuocmell 8 ONbIMAXx ¢ PAGHOBOIMONCHBIMU INEMEHMAPHBIMU UCXo0amu. Pewenue 3a0au ¢
npumeneHuem Komounamopuxu. Pewenue 3a0au na evluucienue 6eposimuocment He3asUCUMbIX COObIMULL
npumeHenue hopmynvl crodxceHus eeposmuocmel. Pewenue 3aday ¢ npumenenuem ouazpamm Jilnepa,
Oepesa eepoamuocmeti, popmynvl bepuynnu.

Yenosnas eepossimnocms. Ilpasuno ymuodicenus eepoamuocmeni. Popmyna nOaHoU 8epOImMHOCU.

ﬂZ/lCermele Cﬂyllaleble 6eIUYUHDbL upacnpec)wzesz. Hezasucumpvie Cﬂyllaleble 6eJIUYUHDbL.
Pacnpe()eﬂEHue CYyMMbl U npouseedeﬂuﬂ HEe3aB8UCUMDbIX CﬂyllCIIZHle 6EUYUH.

Mamemamuueckoe odxcudanue u Oucnepcus cay4auno eerudunsl. Mamemamuueckoe odxcuoanue u
oucnepcusi CyMmul CIy4auHulx eenudut. I eomempuyeckoe pacnpeoenenue. bunomuanvroe
pacnpeoeneHue u e2o cOUCMEa.

Henpepuisnvie cayuaiinvie genuuunsl. I[lonsmue o nnomuocmu éepossmuocmu. Pagnomeproe
pacnpeoeneHue.



Ilokaszamenvroe pacnpedenenue, e2o napamempbl.

Ilonsamue o nopmanvrom pacnpedenenuu. Ilapamempuol HopmanbHo20 pacnpedenerus. Ilpumepul
CIIYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NO2PeuHOCMb U3MepeHUll, POCH Yelo8eKd).

Hepasencmeo Yebviwmesa. Teopema bepnynnu. 3akon 6onvuuux uucen. Boibopounsiii memoo usmepeHus
gepossimuocmel. Ponv 3axona 6onvuux uucen 6 Hayke, npupooe u obujecmae.

Kosapuayus 0syx cnyuaiinwix eenuyun. Ilonsmue o ko3gguyuenme xoppenayuu. Coemecmuule
HAOA00eHUsL 08YX CYYAUHBIX 8eIUdUH. Bvibopounbiii koaghgduyuenm xoppenayuu.

Yriay0/eHHblii ypOBEHb
Aﬂreﬁpa U HAYAJIa aHaJIu3a

[ToBTOpenue. Penienue 3a1a4 ¢ UCMOIb30BAHUEM CBOMCTB YUCEN U CUCTEM CUHCIICHUS, IETMMOCTH,
JIOJIEN M YacTeH, MPOLEHTOB, MOYJIeH uncen. Permenre 3aqad ¢ UCIOIb30BaHUEM CBOMCTB CTENEHEN U
KOpHEH, MHOTO4JIEHOB, ITPE0Opa30BaHUl MHOTOUJIEHOB U IpOOHO-pallMOHATIbHBIX BhIpaXeHU. Perienne
3a7a4 C UCIOJIb30BAaHUEM I'paJyCHON MepHI yria. Moayib yucia u ero cBoMcrna. Pemenune 3agay Ha
JBMDKEHUE U COBMECTHYIO pabOTy, CMECH H CIUIABHI C IOMOIIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-
paloHaIbHBIX YPaBHEHHM U UX cucTeM. PelieHue 3a1a4 ¢ MoMOIIBI0 YUCIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOI MEepEeMEHHOM, C MPUMEHEHUEM U300paKEHUsT YHCIIOBBIX POMEKYTKOB. Perenue
3aJ]ayu C UCHOJIb30BAaHUEM YUCIIOBBIX (PYHKIMI 1 X rpadukos. Mcnonb3oBanue cBoicTB U rpaduxos

JIMHEHHBIX U KBAJIPATUIHBIX QYHKIUH, 0GPaTHOM IIPONOPIHOHAIBHOCTH M QYHKIMKH Y = VX .

I'paduueckoe penieHre ypaBHeHUI 1 HepaBeHCTB. Vcnonap30BaHue onepaluii HaJ MHOKECTBaMU U
BBICKa3bIBaHUAMM. VICIIOIB30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM NIEPEMEHHOM, YUCIOBBIX
MIPOMEXYTKOB, UX 00bEJMHEHN 1 niepecedeHnil. [IpuMeHenre npu pemeHny 3a/1a4 CBOMCTB
apu(meTnyecKoil U reoOMeTpUUECKOi MPOrpeccuu, CyMMHUPOBaHUS OECKOHEUHOM CXOAsIencs
r€OMETPUYECKON ITPOTPECCUH.

MHoecTBa (YUCIOBbIE, FEOMETPUUECKUX (UTYp). XapaKTEepUCTHUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA,
MyCTO€, KOHEUHOE, 0ECKOHEUHOE MHOKECTBO. CriocoObI 3aaanusi MHOKeCTB [logMHOMkecTBO. OTHOIIEHUS
MIPUHAJUIEKHOCTH, BKIIFOUEHHUs, paBeHCTBa. Onepannn HaJx MHOKecTBaMu. Kpyru Oiinepa. Koneunsie u
OeCKOHEYHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VcTuHHbBIE U JI0)KHBIE BBICKa3bIBAHUSI, OTIEpAllUU HAJl BEICKa3bIBaHUAMU. Aneebpa evickazviganuti. CBA3b
BBICKa3bIBaHUI C MHOKeCTBaMU. KBaHTOPHI CyIIECTBOBAHHUS U BCEOOITHOCTH.

3akoHbl JJIOTUKH. OcHogHble 1ocudecKue npasuna. Penienne 10ru4eckux 3ajad ¢ UCIOoJIb30BaHUEM KPYTOB
Dilniepa, 0CHOBHbBIX 102UYECKUX NPABUIL.

Ymo3zakmoueHus. OO0CHOBaHUS U JIOKA3aTeILCTBO B MaTeMaTHKe. TeopeMbl. BHIbI MaTeMaTHIeCKIX
YTBEPXKICHUHN. Budsl doxazamenvcms. Mamemamuueckas uHOYKyus. Ymeepacoenus: oopamuoe
OaHHOMY, NPOMUBONONIOINHCHOE, 0OPAMHOE NPOMUBONOLONCHOMY OanHoMy. [IpU3HAK U CBOWCTBO,
HEOOXOUMBIC U IOCTATOYHBIE YCIIOBHSL.

OcHosnas meopema apupmemuru. Ocmamxu u cpasrenus. Aneopumm Eexnuda. Kumatickas meopema
00 ocmamxkax. Manas meopema @epma. Q-uunvle cucmemvl cuucierus. Pyuxkyus Jinepa, YUcio u cymma
Oenumeneu HAMypPaibHO20 YUCTA.



Pagnannas Mepa yriia, TpUrOHOMETpUYecKas OKpY>KHOCTh. Tpuronomerpuueckie QyHKIMH YHCeN U
yrioB. opMyibl IPUBEICHHUS, CIIOKEHHSI TPUTOHOMETPUYECKUX (PYHKUIUH, HOpMYITBI ABOWHOTO U
MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBanue CyMMBbl, pa3HOCTH B IPOU3BEACHUE TPUTOHOMETPHUYECKUX
¢byHKUIMH, 1 HAOOOPOT.

Hynu QyHKIMM, IpoMeXyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH. HanbospIiee 1 HauMeHblee
3HayeHue GyHkuuu. [lepuoanyeckrne GyHKINN M HAUMEHBIINH 1epro. YeTHbIe U HEYETHbIE ()YHKIIHH.

Qynkyuu «OpodHas wacme yuciay Yy = {X} u «yenas wacms yucnay Y= [X] :

Tpuronomerprdeckue GpyHKIIMKM YMCIOBOTO aprymenTa Y =C0SX, Yy =SinNX, y=tgx, y=ctgx.

CgoiicTBa ¥ rpad)Ku TPUTOHOMETPUUYECKUX (DYHKITHA.

OOparHbie TpUroHOMeTprUYecKre (HYHKIIMH, X TIaBHBIC 3HAYCHHS, CBOWCTBA U TPapHKH.
Tpuronomerpuueckue ypaBHeHus. OJTHOPOJHbBIE TPUTOHOMETPUYECKHE ypaBHEHUs. Perenne
IPOCTEHIINX TPUTOHOMETPHUECKUX HepaBeHCTB. [IpocTeiiiue cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUH.

CreneHs c IeHCTBUTEIBHBIM ITOKa3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiimme nokazaTenbHble YpaBHEHHS
u HepaBeHcTBa. [lokazaTenbHas GyHKIUS U ee cBoicTBa U rpaduk. Yucno € u pyHkuus y =e”.

Jlorapudwm, cBoiicTBa norapudma. JlecaTuunblii u HaTypanbHbIi Torapudm. [IpeodbpazoBanue
norapudmuueckux BelpakeHuil. Jlorapupmudeckue ypaBHeHus 1 HepaBeHcTBa. Jlorapudmuyeckas
GbyHKIHUS U ee CBOICTBa U rpaduk.

CrenenHas ¢pyHKLUSA U ee cBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.

IlepBU4HBIEC IPEACTABIECHUS O MHOKECTBE KOMIUIEKCHBIX YUCEIN. [eticmeus ¢ KOMNAeKCHbIMU YUCIAMU.
Komnnexcno conpsiscennvie yucaia. Mooynv u apeymenm uucna. Tpueonomempuueckas gpopma
KOMNIIEKCHO20 yucia. Pewenue ypasnenutl 6 KOMNIEKCHbIX YUCTAX.

MeTton nHTEpBaIoOB ISl pelieHns HepaBeHCTB. [IpeoOpa3oBanus rpadukoB pyHKINNA: CABUT, YMHOKEHUE
Ha YHUCII0, OTPa’KEHHE OTHOCUTEIBHO KOOPJMHATHBIX Oce. I'paduueckrie MeTop! pelieHus: ypaBHeHU 1
HEpaBeHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COACPKALIUX IIEPEMEHHYIO 110J] 3HAKOM MOJYJIS.

CucreMbl MOKa3aTeIbHBIX, JOTapUPMUUECKUX U UPPALMOHAIBHBIX ypaBHEHUN. CUCTEMBI
MOKa3aTeIbHbIX, JJOTapU(PMUIECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

B3aumno oOpatusie pyHkiun. ['paduku B3auMHO 00paTHBIX QYHKIIHH.
VYpaBHEHHUs1, CHCTEMBI YPABHEHHI C ITAPAMETPOM.

Dopmyna bunoma Hvtomona. Pewenue ypaenenuti cmenenu eviuie 2 cneyuanvbhulx 6uoos. Teopema
Buema, meopema be3y. Ilpusooumvle u Henpusooumvie mHo2ounenvl. OcHoHasl meopema anceopul.
Cummempuueckue muozounensl. L{enouucniennsie u yenr03HauHble MHO20UNEHbL.

HHuoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.
Cymmbl u paodsl, MEMOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.
Teopembl 0 npubaUNCEHUU OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

MHnoocecmsa na KOOPOUHAMHOU NAOCKOCTU.



Hepasencmeo Kowu—bynaxosckozo, nepasencmeo Hencena, nepageHcmea o cpeoHux.

[TonsaTue npenena GpyHkuuu B Touke. [lousmue npedena pyukyuu 6 beckoneunocmu. Acumnmomol
epaghuxa pynxyuu. Cpasrenue beckoneuHo mMavlx u beckoneyro bovuiux. HempepbIBHOCTh (DYyHKIIHH.
Cesoticmsa Henpepuviguvix ¢hynxyui. Teopema Betiepwmpacca.

Huddepenumnpyemocts Gpynkiuu. [IpousBoanas ¢pynkiuu B Touke. KacarenpHas k rpaduky QyHKIUH.
['eomerpuueckuii u PU3NIECKUIA CMBICT IPOU3BOAHOMU. [Ipumernenue npou3eo0Holl 8 usuxe.
[TpousBoaHbie nemMeHTapHbIX GyHKuuid. [IpaBuna nuddepeHpoBanus.

Bropas npousBoiHasi, ee reoMeTprUuecKuidl U GU3NYECKUN CMBICI.

Touku sxcTpemyma (MakcuMyMa U1 MUHUMYMa). VccnenoBanue sJeMeHTapHbIX QYHKIUN HA TOUKH
IKCTpeMyMa, HauOoJIbIIIee U HAUMEHBIIIEe 3HAUEHUE C TOMOIIBIO TPOU3BOJIHON. [locmpoenue epaghuxos
@yHKYULL ¢ NOMOWbIO NPOU36800HbIX. [Ipumenenue npou3eooHoU npu peutenuu 3aoad. Haxoocoenue
IKCMPEeMymos8 PYHKYUll HeCKOIbKUX NePEMEHHDBIX.

[TepBoobpasnas. Heonpenenenunsiit unterpai. [leppoobpasnsie sanementapubix ¢yHkiuil. [Inomanp
KpuBoJIMHENHHOM Tpaneuuu. @opmyna Herotona-JleitOnuna. OnpeneneHHblidi HHTErpa. Boiuucienue
niowaoetl nI0CKux ueyp u 00bemos mei 8paujeHusi ¢ NOMOUbI0 UHMeSpad..

Memoowi pewierus yHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.
I'eomeTpus

[ToBTOpenue. Pemenne 3a1a4 ¢ UCMOJIB30BaHWEM CBOMCTB (PUTYp HA IUIOCKOCTH. PereHue 3ama4 Ha
JI0KA3aTeNIbCTBO U MOCTPOEHUE KOHTpIpUMEPOB. [I[puMeHeHne npocTeHmmx J0ru4ecKux mpaBuil.
Pemrenue 3a1au ¢ UCNOJIb30BAaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUHN B MPSMOYTOJIbHBIX
TpeyrojbHUKax, (PakTOB, CBA3aHHBIX C YETHIPEXYyrolbHUKaMU. Perienne 3a1ad ¢ NCoIb30BaHUEM
(hakTOB, CBSI3aHHBIX C OKPY>KHOCTSIMH. PerieHne 3a1au Ha U3MEPEHUs Ha TNIOCKOCTH, BEIUMCIICHUS UTUH U
wiouanen. Pewenue 3a0ay ¢ nomoubio 6eKmopos u KOOPOUHam.

Harnsaguas CTCPCOMCETpPHU:. HpI/IBMa, napajjiejicnmIic [, nupamMuaa, TETpasap.

OCHOBHbBIC TOHATHUS reoMCTpHUHU B IPOCTPAHCTBC. AXCHOMEI CTCPECOMCTPHHU U CICACTBUSA U3 HUX.
Tonsmue 06 akcuomamuueckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne Ce4eHHt MHOTOTPaHHUKOB METOJIOM CIICIOB.
HentpansHoe npoekTupoBanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM TIPOEKITHIA.

CkpenuuBaromecs npsiMble B MPOCTPAHCTBE. YTOJI MEXAY HUMHU. Memoobl HaxoxcoeHus: paccmosnutl
MeHCOy CKPewsUBaroujUMUCs, NPSAMbIMU.

Teopembl 0 MapaIeIbHOCTH MPSAMBIX U TUIOCKOCTEN B pocTpaHcTBe. [lapamiensHoe mpoekTupoBaHue u
nzo0paxenue Guryp. I eomempuyeckue mecma mo4ex 6 NpoOCMpaHcmae.

[IepnenquKyIspHOCT MPSAMOM U TUIOCKOCTH. OpTOroHanbHOE NMpoeKkTrpoBaHue. HaknonHsle n
npoeknuu. Teopema o Tpex NepreHaAnKyIIpax.

Buowvr mempasopos. Opmoyenmpuueckuii mempasop, KapKacHulil mempas’op, pAHOSPAHHbBIL Mempadop.
IIpsmoyeonvrolti mempasop. Meouanwvl u 6umeouarvl mempa’opa.

Jlocmpaueanue mempasopa 00 napainenenuneoa.



Paccrosaust Mmexny purypamu B mpoctpancTBe. OOmuil nepneHuKyisip ABYX CKPEIUBAIOIINXCS
IIPSAMBIX.

VYriel B npoctpancTse. [lepneHaukynspHble MI0CKOCTH. [110u4adb opmo2orHanbHol npoeKkyuu.
Ilepnenouxynapnoe ceuernue npuzmol. Tpexepannviil u Muocozpanusiii yeoi. Ceoucmea nioCKux yenos
MHO202panHno20 yena. Ceolicmea nioCKuUx u 08y2paHublX Y2108 mpexepannozo yena. Teopemvi kocunycos
U CUHYCO8 0I5l MPexspanHo2o yaua.

Bunel MHOTOrpaHHUKOB. Pazeepmru muocoepannuxa. Kpamuativuue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Otinepa. 1lpaBunbHbIE MHOTOTPAaHHUKHU. /[80UICMBEHHOCHb NPABUNLHBIX MHO202PAHHUKOS.

[Tpusma. [Tapannenenunesn. CroiicTBa napamienenumneaa. [IpsmMoyronbHbIil mapanienenumne].
Haknonnblie mpu3Mel.

anaMI/ma. 133791031 IMUpaMu . OeMEHTBI HpaBHHLHOﬁ IMupamMubl. HI/IpaMI/II[BI C paBHOHAKJIOHCHHBIMHA
pe6paMH H I'paHsiMH, UX OCHOBHBIC CBOMCTBA.

IInomanmu HOBerHOCTCﬁ MHOI'OI'PaHHHUKOB.

Tena Bpamenus: MUWIMHIP, KOHYC, map u chepa. CedeHus nuiamHIpa, Konyca u mapa. [llaposoii
CErMEHT, IIaPOBOM CJIOM, MIAPOBOM CEKTOp (KOHYC).

VYcedeHHas nUpaMuia U yCEUEHHBIN KOHYC.
Onemenmul chepuyeckou ceomempuu. Konuueckue ceueHus.

KacatenbHble npsiMble U IIIOCKOCTU. BriricanHble u onucanHble cepsl. Kacarowuecs cgepul.
Kombunayuu men spawenus.

BekTops! n koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXKAY BEKTOPAMH.
CkansipHO€E IPOU3BENICHUE.

VYpaBHeHnue miockoctu. Gopmysa paccTOSIHUSA MEXIY TOUKaMU. Y paBHeHHE cdepbl. Popmyna
paccmosanusa om mouku 00 niockocmu. Cnocobvl 3a0aHusi NPAMOU YpagHEeHUAMU.

Pewenue 3a0au u ooxazamenvcmeo meopem C NOMOULbIO 6EKMOpPO6 U Mmemooom KoopduHam. Onemenmuol
ceomempuu macc.

[Tonstue o6bema. O6beMbl MHOTOTPaHHUKOB. OOBEMBI TEIN BpallleHus. Akcuomovl obvema. Bvieoo
Gdopmyn 06vemos npsamoy201bHO20 napaiieienunedd, npusmsl U nupamudsl. Dopmynvl O HAXOIHCOEHUs.
00vema mempasopa. Teopemvl 06 omHowEeHUAX 0OBLEMOS.

IIpunoosicenus unmezpana K 8blyucieHuI0 06bemos u nogepxnocmeu men epawerus. Ilnowaow
cpepuueckozo nosaca. Obvem waposoeo cios. [lpumenenue 06vemMos npu peuwieHuu 3a0ad.

[Tnomans chepsl.
Paseepmra yununopa u konyca. Ilnomans TOBEPXHOCTH IAJIMHIPA U KOHYCA.
KOMGI/IHaI_II/II/I MHOT'OT'PaHHUKOB U TCJI BpAIlICHU.

[TonoGue B mpocTpancTse. OTHOIIEHHE 0OBEMOB U IUIOLIA/ICH TOBEPXHOCTEH MOJOOHBIX (Uryp.



ﬂ@quC‘eHu}l 6 npocmpaHcmee. napa/we/zbnblﬁ NEPEROC, CUMMeEmMPUsL OMHOCUMENIbHO NIIOCKOCMU, UEHMPAJIbHAA
CumMmenipust, no6opom OMHOCUNENIbHO npfmoﬁ

Hpeo6pa306aHue I’l0006uﬂ, comomemus. Pewenue 3a0ay na niockocmu ¢ ucnonb308anuem
cmepeomempudecKux Memooos.

BeposiTHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHs IPA(OB M1 KOMOMHATOPUKA

IToBropenue. Mcnonb3oBanue TabauI U AUarpaMm JUlsl IpeICTaBICHHs JaHHbIX. Pemenue 3aqau Ha
IIPUMEHEHHE ONUCATEIbHBIX XaPaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEIHUX, HAUOOJIBILIEr0 U
HAaUMEHBIIETO 3Ha4YEHUs, pa3Maxa, IUCIEPCUU U CTAHIAPTHOIO OTKJIIOHEHMs. Bbruncienue 4acTor u
BEpOSATHOCTEH cOOBITUI. BhIunciienue BeposaTHOCTEH B ONBITaAX C pABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
ucxoaamu. Mcnonp3oBaHnne KOMOMHATOPUKHU. BrruncieHne BeposITHOCTEH HE3aBUCUMBIX COOBITHH.
Hcnonb3oBanue (GopMyIibl CI0KEHUS BEPOATHOCTEN, AUarpaMm Dilniepa, AepeBa BEpOATHOCTEM,
bopmynsl beprymm.

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmuocmel.

VYcnoBHas BepoATHOCTb. [IpaBuiio yMHOKEeHHS BepoATHOCTEN. PopMyiia OIHONW BepoaTHOCTH. Popmyna
baiieca.

JIMcKpeTHbIE ciy4yaiiHble BEJIMYMHBI U pacnpeaeneHus. CoBmecTHbIe pactpenencHus. Pacipenenenue
CYMMBI U IPOU3BEACHHS HE3aBUCUMBIX CIIy4ailHBIX BEJIMYMH. MaTeMaTHUECKOE 0XKHUIAHNUE U TUCIIEPCHS
CIIy4alHOM BENMYHUHBI. MaTeMaTH4eCKOE OKUJAHUE U AUCIIEPCHSI CYMMBI CIIy4alHbIX BEJINYUH.
bunapnas ciydaiinas BenuumHa, pacupenenenne bepnyiu. ['eomerprueckoe pacupeneneHue.
bunomuanbHOE pacnpesienieHue U €ro CBOWCTBa. [ unepeeomempuyeckoe pacnpeoeieHue u e2o coUCmad.
HenpepsiBHble cinydalinbie Ben4uHbL. [[10THOCTE BeposTHOCTH. DyHKIMS paclpeeIICHHUs.
PaBHOMEpHOE pacnpenencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @ynkuus Jlamnaca.
ITapameTpsl HOpManbHOTO pacnpezneneHus. [IpuMepsl ciry4aiiHbIX BEIUYHH, IOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (HIOIPELIHOCTh U3BMEPEHUM, POCT UenoBeka). [{enmpanvHras npedenvuas meopema.
Hepasencmeo Yebviwesa. Teopema Yebviuesa u meopema bepuynnu. 3axon 60avuiux yucei.
Buibopounwiii memoo usmepenus eeposimnocmetl. Ponb 3akona O0nbuiux yucen 8 Hayke, npupooe u
obwecmse.

KoBapuanus n1Byx cinyyaiiHbix BenuuuH. [lonsTre o koapdunmente koppensauun. CoBMecTHbIE
HaOJIOACHNUS IBYX CIIyYalHBIX BEJTMUUH. Bbibopounsiii koagpuyuenm xoppenayuu. Jluneinasn
pezpeccusi.

Cmamucmuyeckas eunomesa. Cmamucmuka kpumepus u ee yposeHs 3uauumocmu. llposepxa
npocmeuwux eunomes. IMnupuyecKue pacnpeoenerHus U ux césa3b ¢ meopemudecKuMy pacnpeoeneHusmu.
Panzosas xoppenayus.

Ilocmpoenue coomeemcmeuti. Hnvekmuenvie u cropvekmugHvle coomeemcmeus. buekyuu. /luckpemmuas
Henpepvignocmy. [Ipunyun Jupuxne.

Koouposanue. Jleouunas 3anuco.

OcnosHule nonsamus meopuu epaghos. /lepesws. /[eouunoe oepego. Céaznocmov. Komnonenmoi césaznocmu.
Ilymu na epaghe. Jiineposwvt u I amurbmonoss nymu.



I1l. Temarnueckoe nIaHUpPOBaHME

11 xnace
Ne Bcero | Jlata npoBeneHust ypoka
n/n Tema ypoka yacop | [lonuany DakTuy.
ba3oBblil ypoBeHb
1 | ®ynkuuu u ux rpadpuku
2 | Ilpenen pyHKIMU U HETIPEPHIBHOCTD
3 | O6parHble QyHKIUU
4 | Meron KoopauHaT B IPOCTPAHCTBE 12
5 | [IpousBoxnas 8
6 | [IpumeneHue MPOU3BOIHON 10
7 | Hunuuap, KOHYC U map 14
8 | IlepBooOpa3Hast u MHTETPAI 8
9 | O6bemsl Ten 17
10 | PaBHOCMJIBHOCTH YpaBHEHHUI U HEPABEHCTB 2
11 | YpaBHeHus - CIeaCTBUS 5
12 | PaBHOCHJIBHOCTb YpaBHEHUIN M HEPABEHCTB CUCTEMaM 7
13 | PaBHOCUIBHOCTH YpaBHEHHI Ha MHOKECTBAX 4
14 | PaBHOCHIIBHOCTh HEPABEHCTB HA MHOKECTBAaX 2
15 | MeTox npoMeXyTKOB AJisl ypaBHEHUIN U HEPABEHCTB 5
16 | CucteMbl ypaBHEHHI ¢ HECKOJIBKIMH HEM3BECTHBIMU 5
17 | IloBTOpeHue 23
Yriy0/eHHbI yPOBEHb
1 | Oyskuy ¥ ux rpaduKH 9
2 | [Ipenen ¢pyHKIMU U HENIPEPBHIBHOCTH 5
3 | O6patHbIe QyHKINU 6
4 | YpaBHEHMs, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpamMu 6
5 | Merozg koopanHAT B IPOCTPAHCTBE 14
6 | IIpousBogHas 11
7 | IlpuMeHeHne Npon3BOAHON 16
8 | LlwmHap, KOHYC U 1map 16
9 | IlepBooOpa3Hast M HHTETPAT 13
10 | O6bemsl TEN 17
11 | PaBHOCHMIBHOCTh YPAaBHEHHI U HEPABEHCTB
12 | YpaBHeHuUs - cneacTBUs
13 | PaBHOCMIBHOCTH YpaBHEHMI U HEPABEHCTB CUCTEMAM 13
14 | PaBHOCHIBHOCTh YPaBHEHHUI HA MHOXECTBAX
15 | PaBHOCUIIBHOCTH HEPABEHCTB HA MHOKECTBAX
16 | MeTtox npoMeXyTKOB AJisl ypaBHEHUIN 1 HEPABEHCTB




17 | KoMmIieKkcHbIE YKclia
18 | Ucnonb3oBaHue CBOMCTB (PYHKIIMIA IPU PEIICHUH YPAaBHEHUHN U
HEPaBEHCTB
19 | Cucrembl ypaBHEHHI C HECKOJIBKUMHU HEU3BECTHBIMU 8
20 | IToBTOpeHue 28




