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IInanupyemble pe3y/bTaThl OCBOCHHS Y4eOHOI0 MpeaMera
JInuHoCTHBIE pe3yJbTaThl B cepe OTHOLIEHHMI o0ydawmuxcs K cede, K CBOeMy 310pPOBbI0, K
NMO3HAHUIO cels:
-OpUeHTalnus OOYYaloUINXCsS HAKPEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOMPEIEIICHUI0, CTIOCOOHOCTh CTABUThH LIETH U CTPOUTH )KU3HEHHbIE TJIaHBI;
-TOTOBHOCTb M CHOCOOHOCTH OOYyYaroUIMXcs K CaMOPa3BUTHUIO M CAMOBOCIHUTAHHUIO B COOTBETCTBUU C
0011eueI0BeYECKUMHU IEHHOCTSIMHU.
JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00yHaAIOIIUXCSH € OKPY/KAIOMIUMH JIIOAbMU:
-HPaBCTBEHHOE CO3HAHME M TIIOBEJCHHWE HA OCHOBE YCBOCHHUS OOIICUYEIIOBEUECKUX IIEHHOCTEH,
TOJIEPAaHTHOT'O CO3HAHMSI, TOTOBHOCTH U CITIOCOOHOCTH BECTH AMAJIOT C APYTMMH JIFOABMHU, TOCTUTATH B
HEM B3aHMOIIOHUMAaHHUA, HAXOIUTh OOIIHE 1eJIM U COTPYAHUYATD JJISl MX JOCTHKCHHUS;
-IPUHATAE TYMAHHUCTHUYECKUX IIEHHOCTEH, OCO3HAaHHOE, YBaXHUTEIbHOE U J10OpOXKeIaTeIbHOe
OTHOLLIEHUE K JIPyroMy YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;
-pa3BUTHE KOMIIETEHIINI COTPYIHUYECTBA CO CBEPCTHUKAMU, AEThbMHU MJIA/ILIErO BO3PACTa, B3POCIBIMU
B 00pa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-HUCCIEeN0BATENIbCKON, MPOEKTHOM U JAPYTUX
BHJIaX JAESTEIbHOCTH.
JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHUs] 00ydyarwIMXcsl K TPyay, B cdepe cOUUaIbHO-
IKOHOMMYECKHMX OTHOLICHUI:
-yBaK€HHE KO BceM (popMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3allUTE CBOEH COOCTBEHHOCTH,
-0CO3HAHHBIN BBIOOP Oymymieit mpodeccuu Kak MyTh U CIIOCO0 peaan3anuu COOCTBEHHBIX KU3HEHHBIX
IIJIAHOB;
-TOTOBHOCTh OOYYaIOIIMXCS K TPYAOBOH MPOQPECCHOHANIBHON NEATENbHOCTH KaK K BO3MOXHOCTHU
y4acTHs B PEUICHUH JTUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX TPOOIIEM;
-MOTPeOHOCTh TPYAHUTHCS, YBAXKEHHE K TPyAy U JIOASIM Tpylda, TPYIAOBBIM JTOCTHXKEHUSM,
NO0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHHWE K pa3HbIM BHJAM TPYIOBOM
NeSITeNIbHOCTH;
-TOTOBHOCTb K CaMOOOCITYKUBAaHUIO, BKJIIOUasi 00y4eHHE U BBITIOJHEHHE JOMAIIHUX 00513aHHOCTEH.

MetanpeamerHsle pe3yabrarhbl ocBoenus OOII
1. PeryasiTuBHbIe YHUBepcaJbHbIe YUeOHbIE JeliCTBUA

BoeinycKkHUK Hay4uTCH:
-CaMOCTOSITETILHO OMNpPENeNsATh IIeJIM, 3aJaBaTh MapaMeTpbl W KPUTEPUH, IO KOTOPHIM MOKHO
OTIPEIETNTh, YTO II€JIb IOCTUTHYTA;
CTaBUTH U (PopMyTHUpOBaTH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON IEATEILHOCTH;
-OLICHUBATh PECYpPCHl, B TOM YHCJIE€ BpeMs U JPYTrue HeMaTepUalIbHBIE PECYPChI, HEOOXOIUMBIE ISt
JOCTH>KEHMSI TOCTABIIEHHOM LEJIH;
-BBIOMPATh MYTh TOCTHIKEHHS LENH, MJIAHUPOBATh PEIICHHWE IMOCTABJICHHBIX 3a7ad, ONTHUMH3UPYS
MarepuaibHble U HEMAaTepUaIbHbIE 3aTPAThI;
-OpraHu30BbIBaTh d(PPEKTUBHBIA MOWCK PECypcOB, HEOOXOMUMBIX MAJSl JOCTHIKEHHUS MOCTaBICHHOU
eIy,
-COTIOCTABJISAITh MOJTYYEHHBIN pe3yIbTaT ACSITEIIHHOCTH C TOCTABICHHOM 3apaHee Melbio.

2. [To3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE el cCTBUSI
BeinycKkHUK Hay4uTCH:
-CKaTh W HAaXOJHWTh OOOOIIEHHBIE CHOCOOBI peIIeHUs 3aaad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYThI HMH(DOPMAIIMOHHBI TOWCK H CTaBUTh Ha €ro OCHOBE HOBBIE (y4ueOHbIE U
M03HABATEJIbHbBIC) 33/1a4H;
-KPUTUYECKU OIICHUBATh W WHTEPIPETHPOBATH HHPOPMAIMIO C Pa3HBIX MO3UIIUN, pacrno3HaBaTh U
(buKCUpPOBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;



-MCIIONIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMATUYECKUE CPEACTBA I IPEICTaBICHHS CYIIECTBEHHBIX
CBsI3el M OTHOILEHHH, a TAaKXKe IPOTUBOPEUNH, BEISIBIEHHBIX B HH(OPMALIMOHHBIX UCTOYHUKAX;
-HAXOJUTh U TNPUBOJUTH KPUTUYECKHE apryMEHThl B OTHOIIEHHUU JIEHCTBUN U CYKIEHHUM ApYyroro;
CIOKOMHO M pa3yMHO OTHOCHUTBbCS K KPUTHUYECKHMM 3aMEYaHHUSIM B OTHOIIEHHH COOCTBEHHOTO
CYXJIEHUsI, pACCMATPUBATh UX KaK pECYypC COOCTBEHHOI'O Pa3BUTHS;
-BBIXOJIUTh 32 PaMKM y4€OHOI0O IpeMEeTa U OCYUIECTBIIATH Li€JI€HANPABIECHHBINA TOMCK BO3MOXKHOCTEN
Il IIUPOKOTO MEPEHO0Cca CPEICTB U CIOCOO0B JIEHCTBHS;
-BBICTpaNBaTh UHANBUYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYEHHUS CO CTOPOHBI
IPYTHUX YYaCTHHKOB U PECYPCHBIE OIPaHUYCHUS,
-MEHATbH U yJIE€PKUBATH Pa3HbIE TO3ULUHU B [I03HABATEIILHOU JEATEIBHOCTH.

3. KoMMyHHKaTHBHbIE YHUBepCaJbHbIE YUeOHbIe 1elicTBUS

BorinycKkHUK HAy4YuTCH:

-OCYIIECTBIISITh JIEJIOBYI0 KOMMYHUKAIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH
o0pa30BaTeNbHON OpraHu3aluy, TaKk 1 3a ee IpeeiaMu);

-IpU OCYIIECTBICHUHU TPYIIOBOM pabOThl OBITh KaK PYKOBOJAWUTENEM, TaK U WICHOM KOMAaHJbl B
pa3HbIX poJsX (TeHeparop uaei, KpUTUK, UCIIOTHUTENb, BRICTYMAIOIINN, SKCIEPT U T.1.);
-KOOPJAUHUPOBATH U BBHIMOJIHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO
B3aMOJICHCTBUS;

-pa3BEpHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHHEM aJICKBATHBIX
(YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

-pacno3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIlMd W MPEJOTBPAIIAaTh KOHQIHMKTHI IO WX aKTUBHOH (hasbl,
BBICTpAauBaTh JEIOBYI0 U OOpa30BaTeNbHYI0 KOMMYHHUKAIMIO, M30eras JUYHOCTHBIX OLEHOYHBIX
CYXKJICHUU.

IIpexmeTHbIie pe3yiabTarsl ocBoeHust OOIL

Pesynprarhl yriiy0JIeHHOro YpOBHS OPUEHTUPOBAaHbl Ha IOJYyYE€HHE KOMIIETEHTHOCTEH s
nocienyromei mpodeccuoHaIbHOM eATeTFHOCTH KaK B paMKaxX JaHHOM MpeaMEeTHON 00s1acTu, Tak 1
B CMEXHBIX C Hel o0nacTax. OTa rpymnmna pe3yJibTaToB Ipenosaraer:

— OBJIAJICHUE KIIOUEBBIMU IIOHATHUSAMHU M 3aKOHOMEPHOCTAMM, Ha KOTOPBIX CTPOUTCA JaHHas
npenMeTHas o0JjacTh, pacrlo3HaBaHUE COOTBETCTBYIOUIMX WM IPU3HAKOB U B3aMMOCBS3EH,
CHOCOOHOCTh JAEMOHCTPUPOBATh PA3NUYHBIE TOAXOJbl K HM3YUEHUIO SBICHUN, XapaKTEepPHBIX IS
M3y4aeMoil mpeaMeTHOMN 00nacTu;

— YMEHHME pelaTb KAaK HEKOTOpblE NPAaKTUYECKHE, TaK M OCHOBHBIE TEOPETUYECKUE 3a/lauH,
XapaKTepHBbIE I UCMOJIL30BaHUS METOJIOB M MHCTPYMEHTapHs JaHHOW IPeIMETHON 00IacTu;

— HaJM4ue MPEACTABICHUN O JJAaHHOW MpPEeIMETHON 00JIacTH KakK LeIOCTHON Teopuu (COBOKYITHOCTH
TEOPHil), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEXHBIMU 00JIACTSIMHU 3HAHUMN.

Matemaruka: anreOpa 1 Hayajla MaTEMaTHYECKOI0 aHalln3a, TEOMETPHUs

Yriy01eHHbIH ypOBEHb

«CucreMHO-TeOpeTHYeCKHE Pe3yJIbTaThbD)

Paszpnen BbInyCKHUK HAy4YUTCH BbINyCKHUK MOJYYUT BO3MOKHOCTh
HAYYHUThCH

Ilesan ocBoeHUst Jlyist yeremHoro mpoioJnkKeHust | [l obecneuenus 603MOACHOCMU
npeaMera o0Opa3oBaHUs VCREeWH020 NPOOOINCEHUsT 00PA308AHUS
no CReyuarbHOCMIM, C8A3AHHbIM C
ocywecmanenuem Hay4Hou u
UCCe008aMenbCKoll 0esimelbHOCIU 8
001aCMU MAMEMAMUKU U CMENCHBIX HAYK

IO CIICHHUAJIBHOCTSAM,
CBS3aHHBIM C IMPUKIAIHBIM
HUCITIOJIB30BaHHUEM MaTECMAaTHKHU

TpedoBanus k
pe3yJabTaTam




Onemenmut
meopuu
MHOICECE U
Mamemamuuecko
il 102UKU

CBOGOJIHO ONEPHPOBATH
MOHATUAMM: KOHEYHOE
MHOXECTBO, DJIEMEHT
MHOKECTBA,
IIOJAMHOKECTBO,
nepeceueHue, 00beIMHEHNE
U Pa3HOCTb MHOXECTB,
YHCJIOBBIE MHOKECTBA Ha
KOOPAMHATHOMU IIPSMOH,
OTpE30K, UHTEPBAJI,
IIOJIyUHTEPBAJl,
IIPOMEKYTOK C BBIKOJIOTOH
TOYKOM, rpaduueckoe
[IPEACTABICHUE MHOKECTB
Ha KOOPAMHATHOM
IIJIOCKOCTH;

3a/1aBaTh MHOYKECTBA
IIEPEUYHCIICHUEM U
XapaKTepUCTUYECKUM
CBOICTBOM;

OIIEpUPOBATH NOHATUAMHU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPKACHUSI, UICTUHHBIE U
JIOJKHBIE YTBEPKICHMUS,
IIpUYMHA, CIEACTBUE,
YacTHBIN ciry4aii oOuiero
YTBEPKACHUS,
KOHTPIIPUMED;

IIPOBEPSTH
IIPUHAUIEKHOCTD JIEMEHTA
MHOXECTBY;

HaxOJIUTh NIEPECCUCHUE U
00beMHEHNE MHOKECTB, B
TOM YHCJIE
MIPEACTABICHHBIX
rpaduUecKy Ha YMCIOBOM
IpsIMOM U Ha
KOOpJAMHATHOM IUIOCKOCTH;
IIPOBOJIUTH JIOKA3aTEIIbHBIC
paccyXJIeHHs s
000CHOBaHUS UCTUHHOCTH
YTBEPXKIACHUMN.

B noeceonesnoii scuznu u npu

UzyueHuu opyeux
npeomemos:

HCIIOJIb30BATh YUCIIOBBIE
MHOXECTBA Ha
KOOPAMHATHOMU IIPSAMOM U
Ha KOOPJAMHATHOU
IIJIOCKOCTH ISl OITUCaHUS
peanbHBIX MPOLIECCOB U
SIBJICHUM;

IIPOBOJUTH JTOKA3aTEJIbHBIC

—  Jlocmuoicenue pe3ynbomamog pazoeid
I;

—  onepuposamsv NOHAMUeM
onpeoeneHus, OCHOBHbIMU BUOAMU
onpeoeneHutl, OCHOBHbIMU BUOAMU
meopem;

—  NOHUMAMb CYMb KOCBEHHO20
ookazamenbcmed,

—  onepuposamsv NOHAMUAMU CHEMHO20 U
Hecuemno20 MHOJNCECmad,

—  NpuUMeHsmb Memoo MAmemMamuyeckou
UHOYKYUU 0151 NPOBEOeHUs.
paccysicoeruti u 00Ka3amenbCcms u
npu peutenuu 3a0au.

B nosceonesnoil scuznu u npu uzyieHuu
Opyeux npeomemos:

—  UCNONIb308aMb MEOPEMUKO-
MHOIICECMBEHHDILL A3bIK U A3bIK TIOCUKU
OJ15 ONUCAHUSL PEAIbHBIX NPOYECCO8 U
AGIEHUl, NPU peuleHUU 3a0ad Opyeux
VUeOHbIX npeoMemos

! 3,H€CI) " fajee: 3HaTb ONPCACIICHUC MMOHATHA, 3HATh U YMETh 000CHOBEIBATH CBOﬁCTBa(HpH?;HaKH, €CJI1 OHHU CCTB)
TMOHATHA, XapaKTECPU30BaTh CBA3U C APYT'UMHU NOHATUAMU, NPCACTABIIAA OAHO MMOHATHUEC KaK YaCTh HEJIOCTHOI'O KOMILJICKCA,
HCIOJIB30BaTh IIOHATHUE U €r0 CBOKMCTBA Ipu OpoOBECACHUN paccyxcz(efmﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a/4a4.




paccyXOeHus B CUTyaluax
MOBCEHEBHOM KU3HHU, NTPU
peuenuy 3aaa4 U3 Apyrux
MIPEIMETOB

Yucna u
BbIPAIHCCHUSA

CB00OOHO ONIEpUPOBATH
MOHATHSMHU: HATYpaIbHOE
YHCII0, MHOXKECTBO
HaTypaJIbHBIX YHCE]I, IIEJI0e
YHCII0, MHOXKECTBO IEIIBIX
ypces, OOBIKHOBEHHAS
IpoOb, necsTuyHast Jpoos,
CMeIIaHHOE YHUCIIO,
palroHaIbHOE YUCIIO,
MHOECTBO PallMOHATBLHBIX
YHUCeJl, UpPaIlMOHAIBHOE
YHUCJI0, KOPEHb CTENEHH 1,
JIEHCTBUTEIILHOE YHCIIO,
MHOYKECTBO
JICHCTBUTEIIBHBIX YUCE]I,
reoMeTpruYeCcKast
WHTEpIpeTaIus
HaTypaJbHbIX, IEbIX,
palMoOHAIbHBIX,
JIeMCTBUTEIbHBIX YHCET,
IIOHUMATh U OOBICHATH
Pa3HUILY MEXKITY
HO3UILIMOHHOU U
HEITO3UITMOHHOM
CHCTEMAaMU 3aIIMCH YHCET;
MEepPEBOAUTH YHCIIA U3
OJIHOM CHCTEMBEI 3aITUCH
(cuCTeMBI CUUCIICHUS) B
ApYryto,

JIOKa3bIBaTh U
WCIIOJb30BATh NMPU3HAKU
JETUMOCTH CYMMBI U
MIPOU3BENICHUS TIPU
BBIIOJITHEHUH BBIYHMCIICHHMI
Y pElIeHNH 33/ay4;
BBITIOJIHSITH OKPYTJICHHE
palMoOHAIBHBIX U
HPPALMOHATIBHBIX YUCE C
3aJIaHHOHN TOYHOCTBIO;
CpaBHHBATh
JICHCTBUTEIBHEIC YHCIIa
pPa3HBIMH CTIOCOOAMU;
yHOpsAI0YMBATh YHCIIA,
3allMCaHHBIC B BU/JIC
OOBIKHOBEHHOH U
JECSITHYHON TpoOH, Ymca,
3aIMCaHHbIE C
HCIOIb30BaHUEM
apudmeTnyecKoro
KBaJpaTHOT'O KOPHSI,
KOpHEH cTeneHu OopIie 2;
Haxoauth HOJIl 1 HOK
pa3HBIMH CIIOCO0AMU 1

Jlocmuoicenue pezynemamos pazoena
I;

C80000HO ONepuposamsv YUCI08bIMU
MHOJCECMBAMU NPU peuleHUuU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbIE UdeU
pacuuperus Yucio8bix MHONCECNE;
61a0emsb OCHOBHbIMU NOHAMUAMU
meopuu 0eIUMOCmu NpuU peuteHuu
CMAHOApPMHbBLX 3A0aY

umemnv 6a308vle NPeOCcmagieHus o
MHOJICECBE KOMNIEKCHBIX YUCEI;
C80000HO 8bINOHAMb
mooicoecmeenHuvle npeobpa308aHus
MPULOHOMEMPUYECKUX,
Jl02apupmMuiecKux, cmenenHvIx
8bIPANCEHULL,

e1aoemnv opmynou bunoma
Hviomona;

NPUMEHAMb NPU peueHuu 3a0ay
meopemy 0 TUHEeUHOM NPeOCmasieHuu
HOJ[;

NPUMEHAMb NPU peueHuu 3a0ay
Kumaiicxyro meopemy 06 ocmamxkax,
NpUMEHAMb NPU peuleHuu 3a0ay
Manyro meopemy @epma;

yMemby 8bINOHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU cUCeMe CHUCTIeHUSL,
NPUMEHAMb NPU peueHuu 3a0ay
mMeopemuKo-4uciossle QyHKyuu.
YUCIIO U cyMma Oenumeneti, YYHKYUIO
Diinepa,

NPUMEHAMb NPU peueHuu 3a0a
yenwuwle Opoou;

NPUMEHAMb NPU peuleHuu
3a0aYMHO20YNEHbL C
oelicmeumenbHbIMU U Yeavlmu

K03 puyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDBLU U
HenpusooUMbll MHO20YIEH U
NPUMEHAMb UX NPU peleHuu 3a0ay;
NpUMEHAMb NPU peueHuu 3a0ay
OcHosuyro meopemy anecebpol;
NpUMeHAMb NPU peueHuu 3a0ay
npocmetiwiue HyHKYUU KOMHJIEKCHOU
nepeMeHHOU KaK 2eomempuieckue




WCII0b30BaTh UX MpPU
peluieHnu 3a1ay;

—  BBIIOJIHATH BBIUKCICHUS U
npeoOpazoBaHms
BBIPAYKEHH, COJIEPKAILUX
JEHCTBUTEIIbHBIE YHCIIA, B
TOM YHCJIe KOPHU
HaTypaJIbHBIX CTEIICHEM;

—  BBINOJIHATH CTaH/IaPTHBIC
TO>K/1I€CTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPUYECKUX,
norapu(MUYECKHX,
CTENEHHBIX,
HMpPALMOHAIBHBIX
BBIPAKCHUIA.

B nosceonesnoil sicuznu u npu
uzyueHuu opyeux
npeomemos:

—  BBINIOJIHATH U OOBSCHATH
CpaBHEHUE Pe3yIbTaTOB
BBIYHCIICHUH MPU PEIICHUH
MPAKTUYECKHX 3a]a4, B TOM
YUCIIe MPUOIMKEHHBIX
BBIYHCIICHUH, UCIIONIB3YS
pa3HbIC CIIOCOOBI
CpaBHECHUH;

— 3aIUCBIBATh, CPABHUBATD,
OKPYTJISITH YHCIIOBBIC
JTAHHBIE peaTbHbIX BEIUYNH
C MCIIOJIb30BaHUEM Pa3HbIX
CUCTEM U3MEPEHUS;

— COCTaBJIATh U OLIEHUBATh
pa3HbBIMU cIIocOOaMu
YHCIIOBBIEC BBIPAKEHUS TPU
pEIIeHNN TPAKTHYECKUX
3a/1a4 U 3a]1a4 U3 Ipyrux
y4eOHBIX IPEIMETOB

npeoopazosanus

Ypasuenus u
Hepagencmea

— CB00OOJHO OIEepUPOBATH
MOHATHUSIMU: YPaBHEHHUE,
HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS
Y HEPaBEHCTBA, ypaBHEHUE,
SIBJIAIOILEECS CIIEICTBUEM
JPYroro ypaBHEHUS,
YPaBHEHUs1, PABHOCUJIbHbIE
Ha MHOECTBE,
PaBHOCHUJIBHBIE
npeoOpazoBaHms
YpaBHEHUH;

— pemiath pa3Hble BUJIbI
YpPaBHEHUW U HEPABEHCTB U
UX CUCTEM, B TOM YHCIIE
HEKOTOpbIC YpaBHEHUS 3-i1

Jlocmuoicenue pezyriomamos pazoena
I;

€c80000HO onpedensims mun u
8b10Upamsb Memoo peuieHus
NOKA3AMENbHBIX U 102APUPDMULECKUX
VpasHeHull U HepaseHCcms,
UPPAYUOHATLHBIX YPAGHEHUIL U
HepaseHcmes, mpueoHOMempuiecKux
VPABHeHUU U HEPABEHCME, UX CUCTEM,
€c80000HO pewams cucmemol
JIUHEUHbIX YPABHEHULL,

pewams 0CHOBHble MUNbl YPAGHEHUIL U
HepaseHcma ¢ napamempamu,
NpUMeHsAMb NpU peueHuu 3a0ay
Hepasencmea Kowu — ByHnakoeckozo,




u 4-ii cTeneHeid, ApooHO-
paloHaIbHbIe U
HppaliOHAILHBIC,
OBJIaJIETh OCHOBHBIMU
TUTIAMU TTO0KA3aTeIbHBIX,
norapu(MUYECKHUX,
HppaIlMOHATBHBIX,
CTETeHHbIX YpaBHEHUHN U
HEPaBEHCTB U
CTaHJIaPTHBIMU METOJAMHU
UX pEelICHUN U IPUMEHSTh
WX MPU PEUICHUH 33]1aY;
MIPUMEHSTh TeopeMy besy k
PELICHUIO YPABHEHUN;
MIPUMEHSTHh TeopeMy Bueta
JUISL pellIeHus] HEKOTOPBIX
YpaBHEHUH CTEIICHU BBILIE
BTOpOM;

MMOHUMATh CMBICIT TEOPEM O
PaBHOCHIILHBIX U
HEPaBHOCUIIBHBIX
peoOpa3oBaHUSIX
ypaBHEHUHN U YMETh HX
JIOKa3bIBaTh;

BIIAJIETh METOJIaMHU
pelleHus ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM,
YMETb BBIOMPATH METO/]
pereHust 1 000CHOBBIBATH
CBOH BBIOOD;
WCTIOJIH30BATH METOJT
WHTEPBAJIOB JIJISI PEIICHHUSI
HEPaBEHCTB, B TOM YHCIIE
JTPOOHO-palIMOHATIBHBIX U
BKJTIOYAIOIIUX B ce0s
HppaIiOHAIILHBIC
BBIPKEHUS;

peiarh anredpandeckue
YpaBHCHHS U HEPABCHCTBA
1 UX CUCTEMBI C
napameTpamu
anredpanvdeckium u
rpaduyecKuM MeToaMH;
BIIAJIETh Pa3HBIMH
METOJIaMH JI0Ka3aTelIbCTBA
HEPaBEHCTB;

peliats ypaBHEHUS B
EJTBIX YNCIIaX;
M300pakaTh MHOXKECTBA Ha
MJIOCKOCTH, 3a/1aBaeMble
YpaBHCHHSIMH,
HEPaBEHCTBAMH U UX
CHCTEMaMH;

CBOOO/THO UCIOJIb30BATh
TOKIECTBEHHbBIE
npeoOpazoBaHus IpU
pelIeHUN YPaBHEHUHN U

bepuynnu;

umems npedcmasienue o
HepageHcmaax mexncoy cpeOHuMU
cmeneHHvIMU




CUCTEM ypaBHEHUI

B noeceownesnoti srcusnu u npu
u3yueHuu opyeux
npeomemos:

— COCTaBJISITh U pellaTh
ypaBHEHUs, HEPABEHCTBA,
UX CUCTEMBI MPU PEIICHUU
3a/1a4 Ipyrux y4eOHbIX
IIPEIMETOB;

—  BBINOJIHATD OIICHKY
MPaBIOTIO 100U
Pe3yJIbTaTOB, MOJIy4aeMbIX
MIPH PEIICHUN PA3ITUYHBIX
YpaBHEHUI, HEPABEHCTB U
WX CHCTEM MU pPelIeHUN
3a/1a4 IPYrux y4eOHbIX
MIPEIMETOB;

— COCTaBJISITh U pellaTh
YpaBHEHUS U HEPABEHCTBA
C mapameTpaMu Ipu
pelIeHnH 3aa4 JpYrux
y4eOHBIX MPEIMETOB;

— COCTaBJISITb YPaBHEHHUE,
HEPaBEHCTBO WJIM UX
CUCTEMY, OIUCHIBAIOIINE
peaJIbHYIO CUTYAILUIO WU
MPUKJIAIHYIO 3324y,
HWHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YNIbTATHI;

—  HCIOJIb30BaTh
IIPOrpaMMHBIE CpPE/ICTBA
MIPU PELICHUN OTACIBbHBIX
KJIACCOB YPABHEHUH U

HEPAaBEHCTB

Dynkyuu — Bnaners MOHITHAMH: —  Hocmuoicenue pe3yrbmamos pazoena
3aBUCHMOCTH BEJIMYHH, I;
(GyHKIUS, apryMEeHT U —  e1ademv NOHAMUEM ACUMAMOMbL U
3HaueHUe PYHKIIUHU, yMemb e20 NPUMeHAMb NPpU peueHuu
o0JacTh ompeeneHus u 3a0au;
MHOYKECTBO 3HAYEHHUH —  npuMeHsamv Memoobl peuleHus
¢GyHKkuuu, rpadux npocmeniuux oOughghepeHyuanbHuLx
3aBUCHMOCTH, TpapuK VPABHEHUl Nep8o2o U 8MoOpPo20
(ynkuuy, Hynu QyHKIHH, nOpsIOK08
MIPOMEXKYTKHU
3HAKOIIOCTOSHCTBA,

BO3pacTaHHE Ha YUCIIOBOM
MIPOMEKYTKe, yObIBaHUE HA
YHCIIOBOM ITPOMEXKYTKE,
HauOoJbIIee U
HauMeHbIIIee 3HaUeHUe
(YHKIIMU Ha YUCIOBOM
MIPOMEXKYTKE,
nepuoandeckas QyHKIHS,
NepUOJI, YeTHAs U HeUeTHas




GbyHKIIMH; yMETh
MPUMEHSTH 3TH MOHITHUS
IIPU PELICHUH 3ajay;
BJIAJI€Th TOHATHEM
cTerneHHast PyHKIHS;
CTPOUTH ee rpadyK U YMETh
IIPUMEHATH CBOMCTBA
CTETIeHHON (PYHKIUU MPH
peLleHUH 3a/1a4;

BJIJICTh MOHIATUAMHU
nokaszatenbHast QyHKIIHS,
HKCIOHEHTA; CTPOUTDH UX
rpauKu U yMETh
IIPUMEHSTh CBOICTBA
NOKa3aTeabHON (PYHKIUH
IIPU PELICHUH 3ajay;
BJIAJIeTh OHATHEM
norapupmMuyecKas
(GyHKLUS; CTPOUTS €e
rpaduk 1 yMeTh
IIPUMEHATHh CBOMCTBA
norapumMudeckoi
(GYHKINU TIPU peIICHUH
3ajay;

BJIQJICTh MMOHITUAMHI
TPUTOHOMETPHUYECKHE
(YHKIIUH; CTPOUTH UX
rpaduKu 1 yMeTh
MIPUMEHSTH CBOICTBA
TPUTOHOMETPUUYECKUX
(GyHKUIMN TpU pelieHu
3azay;

BJIAJIETh MOHATHEM
oOpartHas QpyHKIHS;
MPUMEHSTH 3TO MOHATHE
MIPH PELICHUH 3a7ad;
MPUMEHSTH [P PELLICHUN
3a/1a4 CBOMCTBA (PyHKITHIA:
YEeTHOCTD, IIEPHUOJMIHOCTD,
OTPaHUYECHHOCTH;
MPUMEHSTH NP PELLICHUN
3aja4 npeoOpa3oBaHUs
rpadukoB QpyHKUIHNH;
BJIAJIETh MOHATUAMHU
YHCI0Bas
MOCJIeIOBATEIBHOCTb,
apudMeTHyecKas u
reoMeTpHYIecKas
IIPOrpecCHs;




— TPUMEHATH IPH PEIICHUU
3a7a4 CBOMCTBA U IPU3HAKH
apupMeTHIECKON U
F€OMETPUYECKON
IIPOTPECCUN.

B noeceownesnoti sicusnu u npu
u3yyeHuu opyaux y4eoHvlx
npeomemos:

—  ONpeAessATh Mo rpadukam u
WCIIOJIb30BAaTh IS
pElIeHUs TPUKIATHBIX
3a/1a4 CBOMCTBA PEAJIbHBIX
MIPOLIECCOB U 3aBUCHUMOCTEM
(HambompiINe U
HauMEHbBIINE 3HAYCHUS,
MIPOMEXYTKH BO3PACTAHHS
1 yObIBaHUS PYHKLINH,
MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA,
ACHUMIITOTHI, TOUKH
neperu6a, mepuos 1 T.11.);

— HMHTEePIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPaKTHYECKON
CUTYaIluH;.

— ompeaensTh no rpadukam
MPOCTEUIIIHNE
XapaKTePUCTHKHU
MIEPHOUICCKHUX TPOIIECCOB
B OMOJIOTHH, SDKOHOMHUKE,
MY3BIKE, PAJIHOCBSI3H U JIP.
(ammmuTyna, MEpUO U T.11.)

Dnemenmot
Mamemamuyecko
20 ananusa

— Bnaners mousTueM
0ecKOHEYHO yObIBarouias
reoMeTpuyecKas
Mporpeccusi ¥ yMeTh
MIPUMEHSITh €T0 MPH
pElIeHNH 3a]1aY;

— TPUMEHATH AJI PEeIIeHUs
3a/1a4 TEOPHUIO MPEEIIOB;

—  BHIAJETh MOHATHIMHU
OCCKOHEYHO OOJIbIINE U
OCCKOHEYHO Mallble
YHCIIOBEIC
MOCIEA0BATEILHOCTH U
YMETh CPaBHUBATH
OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJIble
MMOCJIEI0BATEIBHOCTH;

—  BIAJETh MOHATHIMU:
MpOU3BOIHAS (QYHKIINH B
TOYKE, TPOU3BOTHAS

Hocmuoicenue pesynbmamos pazoena
I;

€c80000HO 811a0emb CIMAHOAPTNHBIM
annapamom Mamemamuieckoco
aHanu3a OJis 8bIYUCTIEHUS
NPOU3BOOHBIX PYHKYUU OOHOU
nepemeHHou,

C80000HO NPUMEHAMb annapam
MAMeMamuyecKoeo aHanu3a ois
UCCne008anus YYHKYutl u NOCMpoeHus
2paguros, 6 Mom uucie uccied08aHs.
HA 8bINYKIOCMb,

onepupoeamv NoHAMuUeM
nep8ooopasHoll hyHKyuu OJisl
peutenus 3a0au;

081a0enb OCHOBHbIMU C8E0eHUIMU 00
unmeepane Hotomona—Jletibnuya u
€20 npocmeuuux NPUMeHeHUAX,
onepuposamv 6 CmaHOaApPMHbIX
CUMYayusx NPouU3B00HbIMU GbLCUIUX
nopsaoKo8;

YyMemb NPUMEHAMb NPU peuleHuu
3a0ay c80UCMEA HENPEPbIGHLIX




byHKIHH;

—  BBIYUCIIATH IPOU3BOIHBIC
3JIEeMEHTapHBIX PYHKIMHA U
MX KOMOHMHAIIUT;

— wuccnenoBath QyHKIUU HA
MOHOTOHHOCTb U
KCTPEMYMBI;

—  CTPOUTH IpaduKu U
MIPUMEHSTH K PELICHUIO
3a/1a4, B TOM YHUCJIE C
rapameTpom;

—  BJIQJETh MOHATUEM
KacarenbHas K rpaduky
GyHKIMH B YMETh
MIPUMEHSITH €r0 MPH
pEIICHUH 33]1aY,

—  BJIaJETh MOHATUAMU
nepBooOpaszHas pyHKUUS,
ONPEIEIICHHBIN UHTETPAJI,

— TMPUMEHSTH TEOpEMY
Herorona—JleiiOauna u ee
CIIEJICTBUS JISl PeLICHUS
3a1ad.

B nosceonesnoil sicuznu u npu
usydenuu Opyaux yueOHwix
npeomemos:

— pemiarh MPUKJIaIHbIC
3aJ]a4u 13 OMOJIOTHH,
(bU3HUKH, XUMUH,
SKOHOMHKH H JPYTUX
MIPEIMETOB, CBSI3aHHBIE C
HCCIIeIOBAaHUEM
XapaKTePUCTHK MPOIECCOB;

—  HHTEPIPETUPOBATH
TTOJTYYCHHBIC PE3YIILTATHI

@yHryuii;

YMemb NPUMEHsAMb NPU petieHuu
3a0au meopemul Betiepwmpacca;
YMemb 8bINOHAMb NPUOTUNCEHHBLE
BbIYUCTICHUSA (MEMOObL PeUleHUs.
VpasHeHUl, GbIYUCTEeHUS
onpeoeseHHo20 unmezpaa);
YyMemb NPUMEHAMb NPULOHCEHUE
NpPOU3B0OHOU U ONPEDETIeHHO20
uHmezpana K peweHuo 3a0ay
ecmecmeo3HanUs,

811a0emsb NOHAMUSIMU GMOPASL
NPOU3BOOHAS, BLINYKIOCMb epapuKra
@yHKYUU U yMemb ucciedosams
@DYHKYUIO HA BLINYKIOCHTb

Cmamucmuka u
meopus
eéepoamuocmei,
Jl02uKa u
KOMOuUHnamopuka

— OmnepupoBaTb OCHOBHBIMH
OTMCaTEeTLHBIMHU
XapaKTepUCTHKAMU
YUCIIOBOTO HabOpa,
MOHATHEM I'eHepalibHas
COBOKYITHOCTb U BBIOOPKOH
U3 HEE;

—  OTEepPUPOBATH MOHATUSIMH:
94acToTa U BEPOSTHOCTh
COOBITHS, CyMMa U
IIPOU3BEACHUE
BEPOSTHOCTEH, BBIYUCIIATD
BEpPOSITHOCTH COOBITHII Ha
OCHOBE T0JICU€eTa Yncia
HCXOJIOB;

— BJaACTb OCHOBHBIMU

Jocmuoicenue pesynomamos pazoena
I;

umMemvb npedcmasienue o
YEeHMPAanIbHOU NPeoelbHOL meopeme;
umems npedcmasienue o0 8b100POUHOM
K03 Puyuenme Kopperayuu u
JIUHEUIHO pe2peccuul;

umMems npedcmasienue o
CMAamucmuyecKux unome3sax u
npogepke Cmamucmuiecko
2unomeswvl, 0 CMamMUCmuKe Kpumepus
U ee yposHe 3HAUUMOCIUL,

umMems npedcmasienue o cesa3u
IMAUPUYECKUX U MEeOPEeMUYECcKUX
pacnpeoeneHull,

umems npedcmasienue o




MOHATHSIMHU
KOMOWHATOPUKU U YMETh
WX MPUMEHSTH TPU
pelIeHnH 3a]1ay;

— HMETb MPEeJCTaBICHHE 00
OCHOBax TEOpUHU
BEPOSATHOCTEM;

— HUMETb MPE/ICTaBICHHUE O
JTUCKPETHBIX U
HEMPEPBIBHBIX CIIyYalHBIX
BEJIMYMHAX U
pacnpeeseHusx, o
HE3aBHCUMOCTH CITy4alHBIX
BEJIMYUH;

— HUMETb MPE/ICTaBICHHUE O
MaTeMaTH4eCKOM
OKUJAHUH U JUCTICPCUU
CIIy4alHbIX BEJIMYUH;

— UMETh MPEACTABJICHHUE O
COBMECTHBIX
pacnpeeneHusx
CIIyYaHBIX BEJIUYHUH;

— TOHUMAaTh CYTh 3aKOHA
OOJIBIINX YKCeT U
BBIOOPOYHOI'O METO/1a
W3MEpEeHUs BEPOSTHOCTEH;

— UMETh MPEACTABJICHHUE O
HOPMaJIbHOM
pacnpezeneHuu u
puMepax HOpMaJIbHO
pacrnpeneneHHbIX
CIIyYailHBIX BEJIUYMH;

— HMETb MPEICTaBICHHE O
KOPPEJSIUH CITyYaitHbIX
BEJINYUH.

B nosceounesnoui socuznu u npu
u3yyeHuu opyeux
npeomemos:

—  BBIYUCIIATH WM OICHUBATH
BEPOSITHOCTH COOBITHI B
pealbHOM KU3HU;

— BBIOMPATH METOIBI
MOIXOJISILIETO
MIPEACTABICHUS U
00pabOTKH JaHHBIX

KOOUposauuu, 080UHHOL 3aNUcl,
080UUHOM Oepege;

81a0emsb OCHOBHbIMU NOHAMUIMU
meopuu epagos (epag, eepuiuna,
pebpo, cmenens epuILHbL, NYMb 6
epage) u ymems npumeHams ux npu
peuwieHuu 3a0ad;

uMemsb npedcmasiieHue 0 0epesbsix u
yMemb NpUMeHAMb NPU peuleHuu
3a0ay;

811a0emsb NOHAMUEM CEA3HOCMb U
yMemb NPUMEHAMb KOMNOHEHMbl
CBA3HOCMU NPU peuleHUU 3a0ay;
YMemb 0Cywecmeisims nymu no
pebpam, 06x00b1 pebep u sepuiun
epaga,

umems npedcmasienue 00 Eposom
U 2aMUILMOHOBOM NYMU, UMEND
npeocmasieHue 0 mpyoHoCmu 3a0ayu
HAXO0HCOEHUsI 2AMUTILINOHOBA NYMU,

enadems NOHAMUAMU KOHEYHble U
cuemHbvle MHOJMCeCmsd u ymems ux
NPUMEHAMb NPU PeuleHUU 3a0a,
yMemsb NpUMEeHAMb Memoo
Mamemamuyeckou UHOYKYUU;

yMmemsb npuMeHAmb npuHyun J{upuxie
npu peutenuu 3a0a4

Texcmoeuwie
3a0aqu

— Pemats pa3nbie 3agaun
MOBBIIIEHHOW TPYAHOCTH;

— aHAJIU3UPOBATH YCIOBUE
3a/1a4¥, BEIOMPATh
ONTHUMAIBHEIA METOT
peLIEeHHUs 3a/1a4u,
paccMmaTpuBas pa3IuyHbIE
METO/IBI;

— CTPOUTH MOJIENb PELICHUS
3a7a4¥, IPOBOJIUTh
JIOKa3aTeIbHEIC
pacCyXIeHHs TPU

Jlocmuoicenue pezynemamos pazoena
I




pelLICHUH 33/]auu;

— pemaTh 3aJavu,
TpeOyromue nepedbopa
BapHaHTOB, IPOBEPKH
yclI0BUH, BbIOOpa
ONTUMAIILHOTO PE3YJIbTaTa,

— aHAJIM3HUPOBATH U
WHTEPIPETHPOBATD
MOJTyYCHHBIC PEUICHUS B
KOHTEKCTE yCJIOBUS 33/1a4H,
BBIOWPATH PEIICHUs, HE
MPOTHBOpEYAILNE
KOHTEKCTY;

— TEPEeBOAUTH MPH PEIICHUH
3a1a4u HHPOPMALIUIO U3
OJTHOY (hOPMBI 3aITHCH B
JPYTYI0, UCTIONB3Ys IPU
HEOOXOJUMOCTH CXEMBI,
TaOIuIIbI, rpaduKy,
JarpaMMBbl.

B noeceownesnoui scusnu u npu
U3yYeHUU Opyeux
npeomemos:

— pemarh MPaKTHYECKHE
3aJauu ¥ 3aJ1a41 U3 APYrUX
IPEIMETOB

TI'eomempus

— Buagers reomeTpuueCKUMHU
MOHSATHUSIMH TIPH PEIICHUN
3aJa4 ¥ MPOBEJCHUN
MaTeMaTHYECKUX
pacCyXJIeHNH;

—  CaMOCTOSITENTEHO
(bopMynMpoBaTh
OTIpeIeIIeHUS
reOMEeTPUUYECKUX QUryp,
BBIJIBUTATh THITOTE3bI O
HOBBIX CBOMCTBAX U
MpU3HAKAX
reOMeTpUUYECKUX GUTyp 1
000CHOBBIBAThH WJIH
OTpoBepraTh ux, 0000IAaATh
WJIM KOHKPETU3UPOBATH
pe3yNbTaThl HA HOBBIX
KJ1accax (uryp, mpoBOJUTh
B HECJIOXKHBIX CITydasx
kjaccudukanuio Guryp no
Pa3TUYHBIM OCHOBAHUSM;

— HCCIIeI0OBATh YEPTEXKH,
BKJIIOYass KOMOMHAIIUHA
¢buryp, U3BIEKaTh,
WHTEPIPETHPOBATH H
peoOpa3oBhIBATH
uHpopmanuio,
MIpPe/ICTaBJICHHYIO Ha
gepTexax;

— pemaTh 3aa4U
reOMETPHUECKOTO

Hmemwv npeocmasnenue 06
aAKCUOMAMUYLECKOM Memooe;

8nadems NOHAMUEM 2eOMeMPUYECcKUe
Mecma moyex 8 npocmpancmee u
yMemyb NpUMEHAMb UX 015l peuleHus
3a0ay;

yMemsb NpUMeHAMb OISl peuleHsl
3a0ay c8olicmea nIOCKUX u
08Y2PAHHBIX Y2108, MPEXSPAHHO20
yena, meopemuvl KOCUHYCO8 U CUHYCO8
OJ151 MpexepanHoz2o yena;

enadems NOHAMUEM
nepneHoOUuKyIApHoe ceyeHue npusmbl U
yMemsb NpUMEHAMb €20 NPpU peuleHul
3a0ay;

umemuv npedcmaegieHue o
080UCMBEHHOCTNU NPABUTLHBIX
MHO202PAHHUKOB,

81a0emsv NOHAMUAMU YEHMPATbHOE U
napainneibHoe npoeKmuposanue u
NPUMEHAMb UX NPU NOCMPOEHUU
ceyeHUll MHO202PAHHUKO8 MemoooM
npoexyuil;

umMems npedcmasiienue o pazeepmke
MHO202PAHHUKA U Kpamyauuiem nymu
Ha NOBEPXHOCMU MHO202PAHHUKA,
umems npedcmasienue 0 KOHUYECKUx
CeueHUsx;

umemsv npedcmasgierue 0 Kacarouwuxcs
cghepax u komOuHayuU men 8paweHus.
U yMemyv NPUMEHAMb UX NPU peuleHuu




CoJiep’KaHus, B TOM YHCIIE B
CUTyalusX, KOraa
QJITOPUTM PELIEHUS HE
CIIeyeT SIBHO U3 yCIIOBHS,
BBINOJIHATH HEOOXOIUMBIE
JUIS PEILCHUS 3a1a49U
JIOTIOJIHUTEIIbHbBIE
IIOCTPOCHHSI, UCCIIE0BATD
BO3MO>XHOCTb IIPUMEHEHUS
TeopeM U GopMyIT s
pelieHus 3a1ay;

yMeTb (POPMYIHUPOBATH U
JOKa3bIBaTh
re€OMETPUUECKUE
YTBEPXKICHUS,

BJIA/IETh NOHATUSIMU
CTEpEOMETPHUU: IIPU3Ma,
napajuiesienumnesn,
NMpamMuzia, TeTpa’ip;
UMETh IPEJCTaBIEHUs 00
aKCHOMax CTEpPEOMETPUH U
CIIEACTBUAX U3 HUX U YMETh
MPUMEHSTH UX IPU
pELIECHNH 3a/1a4;

YMETb CTPOUTH CEUEHUS
MHOT'OT'PaHHHUKOB C
HCII0JIb30BAHUEM
Pa3IMYHbIX METOJIOB, B TOM
4HCJIe U METO/A CIIENI0B;
HUMETh IPEJCTaBICHUE O
CKPEILMBAIOIINXCS MPSIMBIX
B IIPOCTPAHCTBE U YMETH
HaXOJUThb YTOl U
paccTosiHuE MEXy HUMH;
MPUMEHSTH TEOPEMBI O
MapajuIeIbHOCTH MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE MPHU
pELIEeHNH 3a]1a4;

YMETb IPUMEHSTh
napajuieIbHOe
IIPOEKTUPOBAHUE IS
n300paxeHus: PUryp;
YMETb IPUMEHSITh
MEPIEHIUKYJIIPHOCTU
MPSIMOM M TUIOCKOCTH ITPU
pELIeHNH 3a/1a4;

BJIa/IETh MOHITUSIMU
OpPTOTOHAJILHOE
MIPOEKTUPOBAHHUE,
HAKJIOHHBIE U UX MPOEKIHH,
YMETb PUMEHSTH TEOPEMY
0 TpeX NEePIEHIUKYIIIpax
IIpY pELICHNH 33]1a4;
BJIa/IETh MOHATUSIMU
paccTosiHuE MEXTY
(burypamMu B mpOCTPAHCTRE,

3a0ay;

NpUMEHSMb NPU peueHuu 3a0ay
Gopmyny paccmosHus om mouxku 00
NIOCKOCMU,

61a0emv pasHbIMU CnOCobamu
3a0aHUst NPAMOU YPAGHEHUAMU U
YMemb NPUMEHMb NPU PetueHuu
3a0au;

NPUMEHAMb NPU peueHuy 3a0ay u
00KA3amenbCmee meopem 6eKmopHblil
Memoo u Memood KOOPOUHAM,

umMemsb npedcmasieHue 00 aKCUuoMax
00vema, npumMeHsImsb hopmyivl
00beM08 NPAMOY201bHO20
napanieienuneodq, npusmvl u
nupamuobl, mempa’opa npu peueHuu
3a0au;

npumensms meopemvl 00
OMHOUEHUAX 00beMO8 NPU peuleHul
3a0ay,

npUMeHsasmb UHmMe2pan Ois
8bIUUCTIEHUS 00bEeMO8 U NOBEPXHOCIEll
mejl 8paweHust, bIMUCLEHUsL NI0WAOU
chepuueckozo nosica u 0dvema
wWapoeozo cnosi;

umMems npedCcmasieHue 0 O8UNCEHUSX
8 npocmpancmee. napaniebHoM
nepeHoce, cummempuu
OMHOCUMENbHO NIOCKOCTU,
YEHMPATbHOU CUMMEMPUL, NOBOPOME
OMHOCUMENbHO NPAMOU, BUHMOBOU
CUMMempuu, ymenms NPUMEHIMb UX
npu pewenuu 3a0ay,

umemsv npedcmasierue o niowaou
OPMO2OHANILHOU NPOEKYUL,

umems npedcmasienue o
MPEXeSPAHHOM U MHO2OSPAHHOM Yeie U
NPUMEHAMb C8OUCMBA NIOCKUX Y208
MHO20ZPAHHO20 Veld Npu peueHuu
3a0au;

uMemb nPeocmasienus o
npeobpazosanuu noooous,
2oMomemuu u ymems NpUMeHsIms Ux
npu pewenuu 3a0ay;

yMemb peuams 3a0ayu Ha
NJIOCKOCMU Memooamu
cmepeomempuiL;

yMemb NpUMeHsAmsb QOpMYibl
00beM08 npu peuieHuU 3a0ay




00N TepIeHIUKYJISP
JBYX CKPEILIMBAIOIINXCS
MPSIMBIX U YMETb
IIPUMEHSTh UX IIPU
pELIeHNH 3a/1a4;

BJIJICTh TOHATHEM YTOJI
MEXIy NPSMOU U
IIJIOCKOCTBIO U YMETh
IIPUMEHSITH €r0 IIPU
pEIIECHNN 3a/1a4;

BJIA/IETh NOHATHAMMU
JBYTPAaHHBIN yTroJl, yroJl
MEXY TUIOCKOCTSIMH,
NIEPIEHIUKYIISIPHbIE
IJIOCKOCTH U YMETb
MIPUMEHSTH UX IpU
pEIIECHNN 3a/1a4;

BJIA/IETh MOHATUSIMU
MpU3Ma, napajuieenumnes] 1
IIPUMEHSTh CBOMCTBA
napajuiesienunesa npu
pELIEeHNH 3a]1a4;

BJIAJIETh MTOHATHEM
MIPSIMOYTOJIBHBIN
napajuiejienunes u
MIPUMEHSITH €ro IPU
pELIEeHNH 3a]1a4;

BJIA/IETh MOHATUSIMU
nupamuia, BUAbl IUpaMus,
9JIEMEHTBHI IPaBUIIbHON
MUpaMHJIbl U YMETh
MIPUMEHSTH UX IPU
pelIeHnH 3a/1ay;

UMETH IPEJCTABICHUE O
TeopeMe
Dlinepa,ipaBUIbHBIX
MHOTOTpaHHUKAX;
BJIAJIETh MTOHATHEM
IUTONIAX TOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MPUMEHSITH €ro MpH
pELIEeHNH 33]1a4;

BJIa/IETh MOHATUSIMU TeJa
BpaleHus (IINHAD,
KOHYC, 1ap u chepa), ux
CEUeHUs U yMETh
MIPUMEHSTH UX IpU
pelIeHnH 3a]1ay;

BJIA/IETh MOHATUSIMHU
KacaTrelbHbIe MPSIMbIE U
IJIOCKOCTH U YMETH
MPUMEHSITh U3 NIPU
pELIeHNH 3a]1a4;

HMETH IPEJCTABIIEHUS O
BIMCAHHBIX U OMUCAHHBIX
cdepax U yMeTh IPUMEHSTh
VX IIPU PEUICHUH 33]1a4;




BIIaJIETh OHATUIMU 00BEM,
00bEeMBbI MHOTOTPaHHHKOB,
TEJ BpaIICHUS U
MIPUMEHSATH UX TIPH
pElICHUH 3a]1aY;

HWMETh MPEJCTABICHUE O
pa3BepTKE MUINHAPA U
KOHYCa, TUIOIIaaN
MMOBEPXHOCTU LUJIUHAPA U
KOHYCa, yMETh IPUMCHSITh
WX TIPH PEIICHUH 3a/1a4;
MMETh TIPEICTABJICHUE O
TIoIaan chepbl U yMeTh
MIPUMEHSATH €T0 MPHU
pElICHUH 3a]1aY;

YMETh pelIaTh 3a/1a4d Ha
KOMOHWHALIUA
MHOTOTPaHHUKOB ¥ TEJ
BpaIlECHUS,

HMMETh TIPEJICTABJICHUE O
110/100MH B IPOCTPAHCTBE U
yYMETb peliaTh 33aJ1a4u Ha
OTHOIIIEHHE 00HEMOB U
IUIOIIA/IEN TTOBEPXHOCTEU
MOT00HBIX (uryp.

B nosceounegnoii scuznu u npu

uzyueHuu opyeux
npeomemos:

COCTaBJIATh C
HMCIOJIBb30BAaHNEM CBOMCTB
TeOMETPUUYECKUX PUTYD
MaTeMaTHUeCKHe MOJIEIH
JUISL pelIeHrs 3a1a4
MPAaKTUYECKOr0 XapaKrepa
" 3a1a4 N3 CMCKHBIX
JUCIUATIIINH, UCCIEN0BaTh
HOJ'Iy‘IeHHI)Ie MOJICIN N
WHTEPIPETUPOBATH
pe3yJbTar

Bexkmoput u
Koopounamul 6
npocmpancmee

Biagets nonstusMu
BEKTOPHI U X KOOPJIUHATHI,
YMETh BBITIOJHSATh
OTepalluy HaJl BEKTOPAMHU;
HCIIOJIb30BATh CKAJISIPHOE
MIPOU3BEICHNE BEKTOPOB
IIPU PELICHUH 3ajay;
MPUMEHSTHh YpaBHEHHE
IJI0CKOCTH, (popMyITy
PacCTOSIHUS MEXITY
TOYKaMH, ypaBHEHHE
cdepsl pU peLIeHnn
3azay;

MPUMEHSTH BEKTOPHI U
METOJ] KOOPAHHAT B
IIPOCTPAHCTBE IpU
peleHny 3a1a4

Jlocmuoicenue pezyiomamos pazoena
I;

Haxooums o6vem napaiieienunedd u
mempasopa, 3a0aHHbIX
KOOPOUHAMAMU C8OUX BEPULUH,
3a0a8ams NPAMYI0 8 NPOCMPAHCIEE;
HAxXo00ums paccmosiHue om mouku 00
NJIOCKOCMU 8 Cucmeme KOOPOUHam,
HAX00UmMb paccmosHue mMexicoy
CKPeWUBAOUWUMUCS NPAMBIMU,
3A0AHHBIMU 8 CUCTeMe KOOPOUHAM




Hcmopus — Hwmerts npeacTaBieHue o Locmuoicenue pezynomamos pasoena |l

Mamemamuku BKJIa/IC BBIJAIOIINAXCS
MaTEMaTHKOB B Pa3BUTHE
HAYKH;

— TIOHHUMATh POJIb
MaTEMaTHKHU B Pa3BUTUHU

Poccun
Memoowt — MHcnonp30BaTh OCHOBHBIE —  Hocmuoicenue pezyromamos pazoena
MamemamurKu METO/IbI JOKa3aTeabLCTBA, I;

IIPOBOJUTE AOKA3aTCIbLCTBO
U BBIIIOJIHATH

—  NPUMEHANTb Mamemamu4ecKue 3Hanus
K UCCAe008AHUI0 OKpyotcaroweco mupa

OIPOBEPIKEHHE; 3
— [PHMEHSTH OCHOBHEIE (MoOenuposanue uzuueckux
METO/IBI PELLICHHS npoyeccos, 3a0a4u S5KOHOMUKU)

MaTEMaTUYECKUX 3a/1a4;

— Ha OCHOBE MATEMAaTUYECKUX
3aKOHOMEPHOCTEN B
IIPUPOJIE XapaKTEPU30BaTh
KpacoTy U COBEPILIEHCTBO
OKPY’KaroLIero Mupa u
IIPOU3BEACHUN NCKYCCTBA;

— TNPUMEHATH NPOCTEUIINE
IIPOrpaMMHBIE CPEICTBA U
JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PELLIECHUN
MaTEeMaTUYECKUX 3a/1a4;

—  II0JIb30BaThCs
IIPUKJIAAHBIMH
MIPOrpaMMaMH U
IIPOrpaMMaMHU CUMBOJIBHBIX
BBIYMCIICHUH JJIA
HCCIIEI0BaHU
MaTeMaTU4YECKUX 0OBEKTOB

Copnep:xanue TeM yueOHoOro npeamera «MaremaTuka: ajareopa u Hayajia
MaTeMATHYECKOT0 AHAJIN3a, TeOMeTPHUsI»

Yri1y0/1eHHBIH YPOBEHb

Aure0pa m Ha4aJ1a aHAIU3a

IloBTOpenue. Pemenne 3a1au ¢ MCMOJIB30BAHUEM CBOMCTB YHMCEN U CUCTEM CUUCIIECHHUS, JEIUMOCTH,
JIOJIEN W YacTe, MpOLIEHTOB, MOAYJIeH uncel. Penmenne 3a1ad ¢ MCIoiab30BaHUEM CBOMCTB CTEIIEHEHN U
KOpHE, MHOTOYJIEHOB, MpPeoO0pa30BaHUI MHOTOYJIEHOB U JPOOHO-pAllMOHANBHBIX BBIPAKEHUH.
Pemenue 3amad ¢ uCronab30BaHUEM TpayCHON Mepbl yriia. Moayiib yncia u ero cBoiicTBa. Pemenue
3aJay Ha JBM)KEHHE U COBMECTHYIO paboTy, CMECH U CIUIABBI C MOMOIIbIO JTMHEWHBIX, KBaJIPAaTHBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U UX cucTeM. Pemienue 3aay ¢ MOMOIIbIO YHCIOBBIX HEPABEHCTB
U CHUCTEM HEPaBEHCTB C OJIHOW NMEepeMEeHHOMU, C MPUMEHEHUEM U300pakeHHsI YUCIIOBBIX IPOMEKYTKOB.
Pemienue 3a1a4 ¢ MCHOIB30BAHUEM YUCIOBBIX (PYHKUUH M uX Trpadukos. Mcnonb30BaHue CBOMCTB 1
rpadUKoOB JIMHEHHBIX W KBaJApPAaTHYHBIX (QYHKIMHA, OOpaTHOW NPOMOPIHOHATBHOCTH W (PyHKUUU

y:\/§ . I'padmueckoe pemieHne ypaBHEHMH u HepaBeHCTB. lcmonb3oBaHWe orepanui  Han
MHOXECTBAMH M BBICKa3bIBaHWSAMH. VICIOIB30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM
MIEPEMEHHOM, YHCIIOBBIX MPOMEKYTKOB, X 00bEUHEHUN U nepeceueHuil. [IpuMenenue npu perieHuu
3a/1ad CBOMCTB apU(METHUYECKOM M TEeOMETPUYECKOW MPOTPECCHH, CYMMHPOBAHHS OECKOHEYHOM
CXOJAIIENCS TEOMETPUYECKON ITPOTPECCUMN.



MHoskecTBa (YHCIOBBIC, TEOMETPpUUYECKHX (UTYp). XapaKTEePUCTUUECKOE CBOWCTBO, JJIEMEHT
MHOJKECTBa, IIyCTOE, KOHEYHOe, OecKOHeuHOoe MHOXecTBO. CrnocoObl 3aJaHUsi MHOMKECTB
[TonmHOXecTBO.  OTHOIIGHUST MPUHANICIKHOCTH, BKIIOUEHUs, paBeHCTBa. Omnepanuu  HaJ
MHOxecTBaMu. Kpyru Ditnepa. Koneunsie u 6ecKOHEUHBIE, CYETHBIE U HECUETHBIE MHOYKECTBA.
VicTuHHBIE W JIO)KHBIC BBICKA3bIBAHMS, ONEPALMU HAaJl BBICKA3BIBAHHSMU. Aeebpa 6ulCKA3bl8aHUU.
CBs3b BBICKA3bIBaHUH C MHOXKECTBaMHU. KBaHTOPHI CyIIECTBOBAHHS U BCEOOIIIHOCTH.

3akonbl Jgoruku. OcHogHble N02uueckue npasuid. PellleHue JOrMYecKUx 3aJauc HCIOJIb30BaHHEM
KpYyroB Diiepa, 0CHOBHbIX 102U4eCKUX npasiu.

Ymozakmouenus. OO0CHOBaHUS U JI0Ka3aTeIbCTBO B MareMaruke. Teopembl. Buibl MaTeMaTHUEeCKHX
YTBEPXKICHHUH. Buovl Ookazamenbcms. Mamemamuueckas uHOVKyus. Ymeepocoenus. odbpamHoe
OaHHOMY, HNPOMUBONOJIONCHOE, 0OpPAMHOe NPOMUBONONIONCHOMY OaHnHOMY. lIpU3HAK W CBOWCTBO,
HEO0XO/AMMBIE U IOCTATOYHbIE YCIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Depma. Q-uunvie cucmemsvl cuucienus. Lynkyua dinepa,
YUCTIO U CyMMa Oenumereti HamypaibHO20 YUCA.

Panunannass Mepa yria, TPUIOHOMeTpHYeCKasi OKPY/KHOCTh. TpuroHomerpuyeckue (pyHKuuu
yncea U yrjaoB. Dopmynbl NpHUBEACHUSA, CIOXKEHHUS TPUTOHOMETPUYECKUX (QYHKIHMA, (PopMyIsl
JIBOMHOTO U TMIOJIOBUHHOrO aprymenTta. lIpeoOpazoBaHune CymMMbl, pPa3HOCTH B MPOHU3BEACHHE
TPUTOHOMETPHUYECKUX (PYHKIUH, © HAOOOPOT.

Hynu ¢yHKOMu, mpoMeXKyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOonbpiiee M HamMeHbIIee
sHaueHue (ynknuu. I[lepuonnyeckue (GyHKIMM W HAUMEHBIIMH TIeproj. YeTHbie W HEUYCTHBIC

bysKIMN. QyHKyuu «Opobras wacme yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] .

Tpuronomerpuyeckue GyHKIHH YHCJIOBOr0 aprymeHTa Yy =C0SX, Yy =SInX, y=tgx, y=_ctgXx.

CaoiicTBa ¥ rpa@UKu TPUTOHOMETPUUECKUX (DYHKIIUH.

OOparHble TpUTOHOMETpHYECKHME (YHKIMM, WX TJaBHBIE 3HAYCHHUS, CBOWCTBA M TpaduKu.
Tpuronomerpuueckue ypaBHeHUs. OIHOpPOJHBIE TPUTOHOMETPUYECKHE YypaBHEHMs. PemieHue
MPOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. llpocreiiline CUCTEMBl TPUTOHOMETPUUYECKUX
YPaBHEHHUH.

Crenenb ¢ JeliCTBHTEIbHBIM IOKAa3aTeseM, CBOiicTBa cremeHu. lIpocreiimme nokasarenbHble
ypaBHEHMs U HepaBeHcTBa. [lokazarenbHas GyHKUUSA U ee cBoicTBa U rpaduk. Yucno € u ¢pyHkuus
y=e*.

Jlorapugm, cpoiictBa Jorapudma. [ecsatuunbsiii u HaTypanbHbIM sorapudm. IIpeoOpaszoBanue
jorapu@muueckux BbipakeHuH. Jlorapupmuyeckue ypaBHeHUs M HepaBeHcTBa. Jlorapudmmuueckas
(GyHKIUS U ee CBOICTBa U rpaduk.

CrenenHnasi pyHKUMA U ee cBoiicTBa U rpaduk. UppanuonaibHble ypaBHeHUs.

IlepBuuHbIe npeacTaBJCHHS 0 MHOKECTBe KOMILUIEKCHBIX YHCEJL./[elicmeus ¢ KOMNIEeKCHbIMU
yucnamu. Komnnexcno conpscennvie uucna. Mooyns u apeymenm uucna. Tpueonomempuueckas
@opma komnnexcrnoeo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCIAX.

Meton uHTEpBaJOB JUIs pelleHus HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (yHKIMHA: CIBUT,
YMHOKEHHE Ha YHCIO, OTpPaK€HHE OTHOCUTENBHO KOOPJAMHATHBIX oced. I'paduueckue MeTomabl
pelnleHusl ypaBHEHUN W HEPABEHCTB. PerlieHne ypaBHEHUN M HEPABEHCTB, COACPKAIIUX MEPEMEHHYIO
10| 3HAKOM MOYJIS.

CucreMbl TOKa3aTEeNbHBIX, JIOTAPUPMUUYECKHMX W  HUPPALUOHATIBHBIX ypaBHeHHIl. CucTeMbl
MOKa3aTeIbHbBIX, JOTapU(PMHUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3aumuo obpartubie pyHkimu. ['paduku B3auMHO 00OpaTHBIX (YHKIUIA.

YpaBHeHus, CHCTEMBI YPABHEHHH ¢ MapaMeTpoM.

Dopmyna bunoma Heromona. Pewenue ypasnenuil cmenenu @viuie 2 cneyuanvhvix 6udos. Teopema
Buema, meopema Be3y. Ilpusooumvle u nenpugooumvle mHoz2ounenvl. OCHOBHAA meopema anzedpbi.
Cummempuueckue muocounensl. [{enouuciennvie u yei03HauHble MHO20YNEHbL.



Juogpanmoswr ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K8aopamos.

Cymmbl u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubaUNCEHUY OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

Mnoocecmsa Ha KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynakosckozo, nepasencmeo Hencena, nepaserncmea o cpeomux.

IlousiTue npegena GpyHkuUuu B T0UKe. [lonamue npedera Gpyukyuu 8 beckoHeuHocmu. Acumnmomsi
epaghuxa @yuxkyuu. CpasHeHnue 0OeCKOHEUYHO ManblX U OeckoneuHo Oonavuiux. HenpepbIBHOCTD
bynxuun. Ceoticmea Henpepuvlsnbix (hyukyuil. Teopema Betiepuumpacca.

Judpdepenuupyemocts ¢pynkuuu. IlpousBoanas ¢pyHkuuum B Touke. KacarenbHas k rpaduky
¢byakuun. ['eomerpudeckuii ¥ (PU3NYECKHI CMBICT TPOU3BOAHOW. [Ipumernenue npouzsooHol 6
¢@uzuxe. [IponszBoanble aneMeHTapHbIX QyHKIMiA. [IpaBuna nuddepenunpoBanms.

Bropas npousBoHas, ee reoOMeTpUIECKUi M PU3MUECKUI CMBICI.

Touku skcTpemMyma (MakcuMyma M MUHUMYMa). MccnenoBanue sneMeHTapHBIX (YHKIMNA HAa TOYKH
SKCTpEMyMa, HaumOOJblllee M HAUMEHbIIEe 3HAYCHHWE C IOMOUIbI0 TMPOU3BOJAHON. [locmpoenue
epaghuxos yukyuii ¢ nomowwpio npoussoouvix. Illpumenenue npouz8OOHOU NPU peuleHuUu 3a0ad.
Haxooicoenue sxkcmpemymos ¢hyHkyuil HeCKONbKUX NepeMeHHbIX.

IlepBooGpa3nas. Heomnpenenennsiit unterpai. [leppoodpasubie snemeHTapHbiX GpyHkuuid. [Tnomane
KpuBonuHenHOU Tpanenuu. @opmyna Heiorona-Jleitouuma.Onpenesenublii uHTErpa.Boivucienue
naowaoeu nI0CKUx guayp u 00vemos mei 8paujeHus ¢ NOMOWbIO UHMeSPad.

Memoovl pewienust YyHKYUOHATLHBIX YPABHEHUL U HEPABEHCNS.

I'eomerpus

IloBTOpenue. Pemenue 3aa4 ¢ UCMOIB30BAaHUEM CBOMCTB (DUTYp HA IIIOCKOCTH. Pemienue 3a1a4d Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHHE KOHTpIpUMepoB. [IpruMenenne npocTelmumx JIOrnyecKkux npaBuil.
Pemenue 3a1a4 ¢ CMOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUH B MPSMOYTOIbHBIX
TPEyroJibHUKaX, ()aKTOB, CBI3aHHBIX C YETHIPEXYrOJbHUKAMU. Pemenne 3a1ad ¢ uCroiab30BaHuEM
(bakToB, CBI3aHHBIX C OKPY>KHOCTSIMH. PelieHne 3a1a4 Ha M3MEpPEHUs Ha TIIOCKOCTH, BEIYUCIICHUS
JUIVH ¥ IUIOIIA/IECH.

HexoTopsble cBeleHUs1 U3 IVIAHUMETPHH

Venvl u ompesxu, cesazannvie ¢ okpyscrnocmoio. Pewenue mpeyzonvnurxos. Teopemor Menenas u Yesoi.
Onnunc, cunepbona u napaboa.

Pewenue 3a0au c nomowvio 6ekmopog u Kkoopounam.

Harnsanas crepeomerpust. [Ipu3ma, napamnenenunes, nupaMmuia, TeTpadp.

OcHOBHbBIE TIOHATHS TeOMETPUHM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CJIEACTBUS U3 HHUX.
Ilonamue 06 akcuomamuueckom memoode.

Teopema Menenaa onsn mempasopa. IlocTpoeHne CEYEHHI MHOTOTPAaHHUKOB METOJOM CIJIE/IOB.
enTpanbHOe mpoekTrpoBanue. [locTpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM MTPOEKIIUHA.
CkpenuBaroliecs IpsMbIe B IPOCTPAHCTBE. YTOI MEXIY HUMHU. Memoovl Haxodicoenus paccmosauuil
MeAHCOY CKPeUUBAIOUWUMUCS NPAMBIMU.

TeopeMsl 0 nMapauIenbHOCTH MPSMBIX U ITIOCKOCTEN B pocTpaHcTie. [lapanienbHoe NpoeKTHpOBaHUE
U u3obpaxenue Guryp. I eomempuueckue mecma moyex  npoCmpaHcmee.

[lepneHUKYISIPHOCTE MPAMOW M IUIOCKOCTH. OpTOroHaNbHOE MpOEKTHpoBaHWE. HakiloHHBIE U
npoekuuu. Teopema o Tpex neprneHAuKymspax.

Buowt mempasopos. Opmoyenmpuueckuti mempas’op, KAapKACHuILL Mempas’op, pPasHOSPAHHbIU
mempa’op. Ilpsmoyzonvuviti mempa’0p. Meouanvl u Oumeouansvt mempasaopa.

Jocmpausanue mempasdpa 0o napaiieienuneod.

Paccrostaust mMexnay ¢urypamu B mpocTpancTBe. OOIIMI MEPHeHIUKYISIpP ABYX CKPEIIMBAIOIIMXCS
MPSMBIX.

VYrasl B mpocTtpaHcTBe. IleprneHauKynspHbIE IUIOCKOCTH. [l10wadb opmo2oHAnbHOU NpOoeKyuu.
Ilepnenouxynapnoe ceuenue npuzmvl. Tpexepannulii u MHo2oepannvli yeor. Ceolicmea nioCKux y2noe
MHo202panHo20 yena. Ceoticmeéa NIOCKUX U O8YZPAHHLIX Y208 MpexecpaHHo2o yaad. Teopemuvl
KOCUHYCO8 U CUHYCO8 OJisl MPexspanHozo yaid.



Bunel MHOrorpaHHukoB. Pazeepmku mHococpanHuka. Kpamuaviwue nymu Ha noeepxnocmu
MHO202PAHHUKA.

Teopema Jtinepa. IlpaBuibHbIE MHOTOTPAHHUKH. /{801iCMBEHHOCIb NPAGUNLHBIX MHO202PAHHUKOB.
IIpusma. Ilapamuenenunen. CpoiictBa napamuienenunena. [IpAMOyroiabHbl napaielenUIEe.
HaxyoHHbIE IPU3MBI.

Iupamuaa. Buasl nupamMu. DneMeHThI IpaBUIbHON upaMusl. [TupamMuipl ¢ paBHO-HAKJIOHEHHBIMU
peOpaMu U rpaHsMH, UX OCHOBHBIE CBONCTBA.

[Inomany noBepxXHOCTEN MHOTOTPAHHUKOB.

Tena BpameHusi: MUIMHAP, KOHYC, ap U cPepa. CeueHus nuiImHIpa, Konyca u mapa. [lapoBoit
CErMEHT, IIapOBOM CJIOH, MAPOBOM CEKTOp (KOHYC).

VYcedyenHas nupamuia U yCEYEHHBIN KOHYC.

Onemenmoi cgpepuueckoii ceomempuu. Konuveckue cevenus.

KacartenpHble mpsiMble W IUIOCKOCTH. Brimcannele u omucansble cdepsl. Kacarowuecs cgepoi.
Kombunayuu men epawenus.

BekTops! u koopauHatsl. CymMMa BEKTOPOB, YMHOXKEHHME BEKTOPA HA YHUCIIO. YTOJI MEXKIY BEKTOPAMH.
CkansipHO€ IPOU3BENICHUE.

VYpaBHenue iockoctd. DopMmylia paccTOSHHS MEXIy TouykaMH. YpaBHeHue cdepsl. Dopmyna
paccmosnus om mouku 00 niockocmu. Cnocoovl 3a0anus NPAMOU ypasHeHUAMU.

Pewenue 3aoau u ookazamenbcmeo meopem ¢ NOMOWbIO GEKMOPOE U MemOOOM KOOPOUHAM.
Onemenmur 2eomempuu macc.

IlonsiTue 00bema. O0beMbl MHOTOrPpaHHMKOB. O0beMbl TeJl BpalleHUusA. Axcuomsl obvema. Bigoo
Gopmyn 0bvemMo8 npAMOY20NbHO2O Napanlerenunedd, npusmMvl U nupamuosvl. DPopmyavt 014
Haxooxcoenusi 0ovema mempasopa. Teopemvl 06 OMHOUWEHUAX 0OBLEMOB.

Ilpunoosicenus unmecpana K 6blMUCIEHUIO 00beMO8 U nogepxHocmeu men epawjenus. Illnowaow
cpepuueckozo nosca. Obvem waposozo cros. [lpumenenue 06vemos npu pewieHuu 3a0ad.

[Tnomane chepsr.

Paseepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH LIUIMHIPA U KOHYCA.

KoMOuHanmu MHOrOrpaHHUKOB M T€JT BPALLECHUS.

[Tono6ue B mpoctpancTse. OTHOILIEHNE 0O0BEMOB U IUIOIIAJIEH TOBEPXHOCTEN MOTOOHBIX (PUTYP.
suoicenus 6 npocmpancmee. napanieibHblil NEPEHOC, CUMMEMPUs OMHOCUMENTbHO NIOCKOCMU, YeHMPATbHAs
CUMMEMPUSL, NOBOPOIM OMHOCUMENLHO NPSAMOIL.

IIpeobpaszosanue nodobus, ecomomemus. Pewenue 3a0ay na naockocmu ¢ UCHONL308AHUEM
cmepeomempuiecKux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs rpadoB 1 KOMONHATOPHKA

IToBTropenue. Mcnonp3oBaHue TaOMUIl M AuUarpaMM JUis MpeACTaBIE€HUS JaHHBIX. PemeHue 3amad Ha
IIPUMEHEHUE ONMCATEIbHBIX XapaKTEPUCTUK YHUCIOBBIX HAa0OpOB: CpEAHUX, HAUOONIbILIEro U
HaVMEHBILIETO 3HAYEHHUs], pa3Maxa, AUCIEPCUHM U CTaHJIAPTHOIO OTKJIOHEHHS. BbluucieHue 4acToT u
BEPOATHOCTEH cOObITHII. Bhuncienne BeposiTHOCTEN B OIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxogamu. HMcronb3oBaHue KOMOMHATOpPUKH. BblunciieHue BeposSTHOCTENH HE3aBHCHMBIX COOBITHIA.
Hcnonb3oBanue (opMyibl CIOXKEHUS BEPOATHOCTEH, nuarpamMm Oiinepa, JepeBa BepOSTHOCTEH,
bopmynsl beprymu.

Beposmnocmuoe npocmpancmeo. Akcuomvt meopuu 6eposimuocmell.

VYcnoBHas BeposaTHOCTb. [IpaBuiio yMHOXKEHHsS BeposATHOCTeH. PopMyiia IIOJHOW BEPOATHOCTH.
®opmyina baiteca.

JluckpeTHble ciaydaliHble BEJIMYMHBI U pacnpeneneHus. CoBMeCTHBIE pacnpeaeneHus. Pacnpenenenue
CyMMbl W IIPOM3BEICHMS HE3aBHUCHMBIX CIIy4allHbIX BEJIWYMH. MaremaTudeckoe OXUIaHUE |
JUCIIEPCHUS CIIy4alHOM BeIWYMHBL. MareMaThdecKkoe OXHAAHWE M JUCHEPCHS CYMMBI CIy4alHBIX
BEJINYMH.



bunapnas cnyvaiiHas BenuuuHa, pacnpeneneHue bepnymnu.l'eomerpuueckoe pacnpenesieHue.
bunomuanbHOe pacrmpeneneHue U €ro CBOICTBa. [ unepeeomempuueckoe pacnpeoeneHueu e2o
ceoticmaa.

HemnpepsiBable citydaiinble BenuuuHbL.  IlnoTHOCTE  BepoATHOCTH. DyHKIMS paCIpeeIcHUs.
PaBHOMeEpHOE pactipeneneHue.

llokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue I[lyaccona u eco npumenenue. HopmanmbHoe pacnpenenenue. Dynknus Jlarmaca.
[Tapamerpsl HOpMasibHOTO pactpezaeneHus. [lpuMepsl ciy4alHBIX BEJIWYMH, IOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh HW3MEPEHHH, pPOCT 4YeloBeKa). [lenmpanvhas npeodenvhas
meopema.

Hepasencmeso UYebwviwesa. Teopema Yebdviwesa u  meopema bBepuyninu. 3axkon Ooavuiux yucen.
Buibopounviii memoo uzmepenus eepoamuocmei. Ponv 3akona 601buwux ducen 6 Hayke, npupooe u
obwecmse.

KoBapuanust nByx cnydaiiHbix BenuuuH. [loHsTHe o kodddunuente xoppemsuun. COBMECTHBIE
HaOMIOJICHUST JBYX CJyYalHBIX BEIHUYUH. Boulibopounwviii kosguyuenm roppeniyuu. Jlunetinas
pezpeccusi.

Cmamucmuyeckasa eunomesa. Cmamucmuxa xpumepusi u ee ypogeHb 3Hauumocmu. IlIposepka
npocmeuwux —2unome3. OMmnupuyeckue pacnpeoenenus U UX C8A3b € MmeopemuyecKumu
pacnpedenenuamu. Paneosas koppenayus.

llocmpoenue coomeemcmeuu. Hnvekmusnvle u clOpveKmugHvle coomeemcmeus. buekyuu.
Juckpemnuas nenpepvisnocmo. [lpunyun Jupuxie.

Koouposanue. Jleouunas 3anuce.

OcHoeuvie nouamus meopuu 2epaghos. Jepesvs. Jlgouunoe Oepeso. Ceasnocmb. Komnonenmol
ceasnocmu. Ilymu na epaghe. Diineposst u I amunemonogvl nymiu.



TemaTuueckoe IVIAHUPOBAHHE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE

KaKI0M TeMbI

MareMaTHuKa: aﬂreﬁpa H HaYaJ1a MaTEMAaTHY€CKOI0 aHajIu3a, recoMeTpusi.

10 kaace
Ne Tembl KosmuecTBo yacos Koppexru
POBKa

IToBTOpEeHUe MaTepuasa no ajareope 7 — 9 kiaccon 4
1. | MuoxecTsa 2
o | Jloruka 2

JlenuMocThb vucen (aizeopa) 12
3. [lonsiTHE NENMMOCTH, JETMMOCTh CYMMBI M IPOU3BEACHUS 2
4. Jlenenue ¢ ocTaTKOM 2
5. [Ipu3naku nenumoctu 2
6. CpaBHeHus 2
7 Pemrenre ypaBHeHUs B LEIbIX YUCIIAX 2
8. Ypok 0600111eH1s U cCCTeMaTU3alliy 3HaHUH. 1
9. KonTponbnas padora Nel no teme: «Jlenmumoctsb drcen» 1

BBenenue. AKCHOMBI CTEPEOMETPUH M UX CJIEACTBUS 3
10. (ceomempus)

MHuorou/ienbl. Airedpandeckue ypaBHeHnus (ajareopa) 17
11. MHOro4ieHsl OT OAHOTO TEPEMEHHOTO 2
12. Cxema ['opuepa 1
13. Mmuorounen P(x) u ero kopens. Teopema be3y. 1
14. Anrebpanueckue ypaBHeHus. CienctBus u3 Teopemsl besy. 1

Pemenue anreOpandyeckux ypaBHEHHH pa3iOKEHUEM Ha 3
15.

MHOXHUTCIIN.




16. CrMMeTprYecKHe MHOTOYJICHBI. 1
17. MHOro4seHs! OT HECKOJIBKUX IEPEMEHHBIX. 1

@OopMyIIbI COKPAILICHHOTO YMHOXKEHUS JUIsl CTAPLINX CTEIICHEM. )
18. bunom Herotona.
19. CucreMbl ypaBHEHHI 3
20. Ypok 00001IeHUs U CUCTeMaTH3alMK 3HAHUH 1

KonTponbnas padota Ne 2 o reme: « MHOTOUICHEI. 1
21. Anrebpanyeckue ypaBHEHUSN»

IMapanieabHOCTh NPSIMBIX U NJIOCKOCTEH (ceomempusn) 16 13
29 [TapamienpHOCTH NPSIMBIX, IPSIMOU U INIOCKOCTH. 4 3
93 B3aumHoe pacrosnoxeHue NpsMbIX B IPOCTPAHCTBE. YTOJI 4 3

" | MEXIY JABYMSI IPSMBIMH.

24 [TapannenbsHOCTb MIIOCKOCTER )
25 Terpasrnp u napannenenumnes 4 3
26. [Toctpoenue ceueHuit 1

KonTponbnas padora Ne 3 o teme: «llapamienbHOCTh MPSIMBIX 1
21. U IIJIOCKOCTEN»

CreneHs ¢ 1eiicTBUTEILHBIM NOKa3aTeneM (a12eopa) 11 8
28. JlercTBUTENbHBIE YHCTIA. 1
29 beckoHeuHo yObIBarolasi reOMeTpUYecKas Iporpeccusi. 2 1
30. ApudmeTnueckuil KOpeHb HaTypalbHON CTEEHHU. 3 2
31. CreneHb ¢ pallMOHAJIbHBIM U AEUCTBUTEIHHBIM MTOKA3aTEIIEM. 3 2
32 Ypok 000011eHNs U CHCTeMaTU3alliy 3HaHUH. 1
33, KonrtponbHas pabora Ne 4 1o teme «/leficTBUTENbHbIE YK CTIaY. 1

Crenennasi pyHkuus (a1zeopa) 16 13




34. Crenennas QyHKuny, €€ CBOMCTBA M rpaduk. 3
35. B3anmuo obpatabie pyHkimun. CrnoskHast GyHKIUS 3
36. HpoGHo-nuHeinas QyHKIus 1
37. PaBHOCHIIbHBIC YpaBHEHUS U HEPABEHCTBA. 3
38, HppanmonanbHble ypaBHCHHS. 3
39 HppanmonanbHple HEPABEHCTBA 1
40 Ypok 00001IeH!s U CHCTeMaTU3alliy 3HaHUH. 1
41, Kontponbnas padota Ne 5 mo teme «CrerneHHast yHKITUS. 1

IepnieHANKYJISIPHOCTDH NPSIMBIX M IJIOCKOCTEH (2eomempus) 17
42 [leprnieHIUKYISIPHOCTD MPSMOM U TIIIOCKOCTH. 5
43 [lepreH uKyIAp ¥ HAKIOHHBIE. YTON MEXKIy MPSIMOi 1 6

' | IJIOCKOCTBIO
44. JByrpanubiii yroi. llepneHIuKynsipHOCTh MIJIOCKOCTEM. 4
45 Ypok 00001IeHHS U CHCTeMaTH3alluy 3HAaHUH. 1
46 Kontponbaas padora Ne 6 mo teme: «llepneHIUKYISIPHOCTD 1
" | IPAMBIX U IUIOCKOCTEN»

IMoka3aTteiabHasi QyHKuus (aiceopa) 11
A7 [TokazarenpHas pyHKIMS, €€ cBOWCTBA U TpaduK 5
48, IlokasarenbHblE YypaBHEHUS 3
49. [TokazaTenpHBIE HEPABEHCTBA 2
50. CucreMbl MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB. 2
51. Ypok 000011IeHNs U cCHCTeMaTU3alliy 3HaHUH. 1

Kontponbras padota Ne 7 o teme: «IlokazarenpHas GyHKIINS, 1
52. e€ cBolicTBa ¥ rpauK»

Jlorapupmuyeckasi pynkuus (arzeopa) 17




53. Jlorapudmsbr )
54. CaolicTBa norapumoB 5
55. JlecsiTuuHbie U HaTYpalibHBIC Torapudmbel. Dopmyna mepexona 3
56. Jlorapudmuueckas GpyHKIus, e€ cBOiCTBa U rpaduk 5
57. JlorapudmMuueckre ypaBHCHH 3
58. Jlorapudmuueckre HepaBeHCTBA ;
59. Ypok 00001IeH!s U CHCTeMaTU3alliy 3HaHUH. 1

KonTponbnas padota Ne 8 o teme: «Jlorapupmudeckas 1
60. bYHKIHST»

MHororpanHuku (ceomempus) 14
61. ITonssitTue MuOTOrpanHuka.llpusma. 2
62. ITupamupa. .
63. [TpaBmIbHBIE MHOTOTPAHHUKH c
64. Ypok 00001IeHHS ¥ CHCTeMaTH3alluK 3HAaHUH. 1
65. KonTponbnas padota Ne 9 mo Teme: « MHOTOTpaHHUKI 1

Tpuronomerpuueckue popmyJibl (arzeopa) 24
66. Pannanuas mepa yrna .
67. [ToBOPOT TOUKM BOKpYT Hadajia KOOPAUHAT 5
68. Omnpenenenue cUHyca, KOCHHYCa M TaHT€HCA yria 5
69. 3HaKu CHHYCa, KOCHHYCa U TaHTE€HCa yriia 1
70 3aBUCHMOCTB MKy CHHYCOM, KOCHHYCOM W TAaHT€HCOM OJTHOTO )

| ¥ TOTO Xe yrna

71. TpuroHOMETpHUYECKUE TOXKISCTBA 2
72 CuHyc, KOCHHYC ¥ TaHT€HC YIJIOB O H - O, 1




DopMyIIbI CIOKEHUS
73.| TOPWY 3
74 CunHyc, KOCUHYC U TAHT€HC JABOMHOIO yrJia 1
75 CuHyC, KOCUHYC U TaHT€HC TIOJIOBUHHOTI'O yIJla 1
76 @opMyIIbl IPUBEACHUS 2
77 CyMMa 1 pa3HOCTb CHHYCOB, CYMMa U Pa3HOCTb KOCHHYCOB 2
78 [Ipou3BeneHne CHHYCOB U KOCUHYCOB 1
79 Ypok 00001IeH!s U CHCTeMaTU3alliy 3HaHUH. 1
30 Kontponsnas padora Ne 10 mo reme: «TpuroHomerpudeckue 1
" | popmyiteDy
Tpuronomerpuieckue ypaBHeHusi (a1zeopa) 21
Vpasuenune COSX =4a 3
81.
82. | Ypasuenne SINX =2 3
83. | Ypasuenue tgx=a 2
84 VYpaBHeHus1, cBosmuecs k anredpanyeckuM. OJTHOPOAHbBIE 4
" | TMHENHBIE YPABHEHUS.
a5 MeTo/1bl 3aMEHBI HEM3BECTHOTO U PA3JI0KEHUSI HA MHOKUTEIIH. 3
" | MeTon o1ieHKH JIEBOM M IIPABOM YacTell ypaBHEHUS.
36 CucreMbl TPUTrOHOMETPUUECKUX YPaBHEHHH. 2
87 TpuroHomeTpruyeckue HEpaBEHCTBA. 2
88 Ypok 0600111eH1s U cCTeMaTU3alliy 3HaHUH. 1
89 KonTponbnas padora Ne 11 o teme: «Tpuronomerpuueckue 1
" | ypaBHEHUS»
HexoTopble cBeieHUs U3 IVIAHUMETPUH (reoMeTpus) 12
) VYTIIbl ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO. 4
91 Pemenne TpeyrojabHUKOB. 4
Teopembl MeHnenas u UeBsl 2

92.




93 Dnnunc, runepoosia u mapadona

IToBTOpEeHHE Kypca ajaredOpbl 1 HAYAJ MATEMATHYECKOT0

94. aHaJmu3a, reomerpum 3a 10 kiacc S
Bcero uacoB (6 4. B Hezemnio U3 pacuéra 34 y4eOHbIX HEIeb) 204
MartemaTuka: ajreépa u Hayajaa MaTeMaTHYeCKOI0 AaHAJIN3a, TeOMeTpPHS.
11 xknace
Ne TeMBI KosmnuecTBo
4acoB
1. | IloBropenue anreOpsl 1 Hayan aHanu3a 3a kype 10 kimacca 2
2. | Tpuronomerpuueckue GpyHKINH (areedpa) 19
3. | Bekropsl B mpoctpaHcTBe (ceomempuis) 6
4. | IlpousBonHas 1 €€ reOMETPUICCKHIA CMBICI (a1eebpa) 22
5. | Meroa KoOpAHHAT B IPOCTPAHCTBE (eeomempust) 15
6. | [IpumeHeHne npon3BOIHON K HccaeqOBaHUIO QyHKIMH (areedpa) 16
7. | Uunusap, koHyc, map (eeomempust) 16
8. | IlepooOpasHas u uHTErpa (areebpa) 15
9. | O6BéMsI Ten (ceomempuist) 17
10. | Kombunaropuka (areeopa) 13
11. | DneMeHTHI TeOpuu BeposiTHOCTEH (asreedpa) 11
12. | KommnekcHeie uucna (azeedpa) 14
13 [ToBTOpEeHME Kypca anreOpsl U Haual MaTeMaTHYEeCKOTO aHAIIN3a, 39
* | reomerpunsa 10 — 11 knaccel
Bcero gacoB (6 4. B Hepemo u3 pacuéra 33 y4eOHBIX HEJCIN) 198




